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Highlights

Public health relevance—How does this work relate to a public health issue?

• PFAS contamination is framed as a slow invisible chronic technological disasters
producing long-term psychosocial health effects beyond toxicological exposure alone.

• The study shows that environmental contamination reshapes risk perception, trust in
institutions, and collective behavior, all of which are key determinants of population
health outcomes.

Public health significance—Why is this work of significance to public health?

• By integrating Environmental Turbulence Theory with narrative epidemiology, the
study expands public health assessment beyond biomedical indicators to include
psychosocial dimensions of harm.

• The findings demonstrate that psychosocial impacts, such as chronic stress, institu-
tional distrust and stigma, are structural components of environmental health crises
and influence community resilience and recovery.

Public health implications—What are the key implications or messages for practitioners,
policy makers and/or researchers in public health?

• Public health responses to chronic contamination should adopt transdisciplinary
approaches combining epidemiological data with lived experience and narrative-
based evidence.

• Psycho-Social Impact Assessment (PSIA) can be used as an operational tool to identify
hidden suffering and support more responsive environmental health policies and
community interventions.

Abstract

PFAS contamination represents a slow, invisible chronic technological disaster with doc-
umented long-term psychosocial impacts on affected communities. However, existing
research has predominantly focused on toxicological and biomedical outcomes, leaving the
lived experiences and narrative dimensions of contamination underexplored. This study
investigates how residents of PFAS-contaminated communities experience and narrate
environmental contamination by applying Edelstein’s Theory of Environmental Turbulence
(TET) and integrating a bottom-up stage-based model of psychosocial reaction with narra-
tive epidemiology. Twenty-five personal narratives were selected from the digital archive
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Living With PFAS and analyzed through thematic analysis. Three main themes emerged,
corresponding to the TET dimensions of lifescape, lifestyle, and lifestrain, articulated across
twelve subthemes: inversion of health, self, home community and place, environment,
livelihood, trust, environmental stigma, shock and fear, chronic concern, anger, parental
guilt and relation strain. The findings demonstrate that PFAS contamination produces mul-
tidimensional disruptions that extend beyond toxic exposure to encompass identity, social
relationships, institutional trust, and collective memory. Integrating TET with Psycho-Social
Impact Assessment (PSIA) offers a theoretically grounded and exploratory transdisciplinary
framework for identifying hidden suffering and informing more responsive environmental
health policies and community interventions.

Keywords: chronic environmental contamination; psychosocial impact; narrative
epidemiology; collective memory; technological disaster; public health

1. Introduction
One of the earliest toxic disasters to receive global notoriety was the 1976 explosion at

a pharmaceutical plant in Seveso, northern Italy, which released a toxic cloud of dioxin over
the surrounding area. The accident represents a classic example of an acute technological
disaster that later evolved into a chronic environmental crisis affecting the surrounding
community [1,2]. Although the toxic substance involved was invisible, the event itself had
high public visibility and rapidly became a symbol of industrial risk.

In contrast to such acute events, many contemporary environmental crises unfold
gradually and often remain undetected for long periods. Increasing attention has therefore
shifted toward a new generation of persistent synthetic chemicals that have significantly ex-
panded human chemical exposure [3,4]. Among these substances, per- and polyfluoroalkyl
substances (PFAS) represent a particularly concerning class of contaminants due to their
widespread use, environmental persistence, and potential health impacts [5–8].

PFAS are a large class of persistent synthetic chemicals widely used in industrial and
consumer products. Their extraordinary chemical stability has led to their persistence
in the environment and their accumulation in human and animal tissues [9], earning
them the designation “forever chemicals” [10]. As a result, PFAS contamination has
emerged as a major environmental and public health issue affecting communities world-
wide with pervasive environmental distribution and documented health impacts across
populations [11]. Exposure to certain PFAS compounds has been associated with a range
of adverse health outcomes [11–13]. Epidemiological and clinical studies have reported
links between PFAS exposure and increased cholesterol levels [14], kidney cancer and
thyroid disease [15], cardiovascular toxicity and the promotion of atherosclerosis as well as
reduced immune response [16], and elevated risks of testicular cancers [17]. More recent
research has also highlighted potential associations with metabolic disorders and endocrine-
disrupting effects [18], reproductive outcomes [19,20], and developmental outcomes in
exposed populations, further reinforcing concerns about the long-term health impacts
of PFAS exposure [13]. Living in PFAS-contaminated areas has been linked to chronic
psychological distress and persistent concern about long-term health effects [21–25].

The focus of this study is on communities experiencing localized environmental
contamination. In such contexts, exposure often results from long-term industrial emissions
that contaminate water sources, soil, and food chains. Unlike acute industrial accidents,
PFAS contamination typically develops as a slow, invisible, and long-lasting environmental
process that may remain undetected for years or even decades.
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These characteristics place PFAS contamination within the category of what can be de-
scribed as a “slow invisible chronic technological disaster”. In such situations, the absence
of a clearly identifiable event, the delayed recognition of exposure, and the uncertainty
surrounding health consequences create unique social and psychological challenges for
affected communities [26–28].

Previous environmental disasters have shown that long-term contamination can pro-
foundly disrupt community life and undermine trust in institutions. The Love Canal
disaster in the United States, for example, became a defining case of the “contaminated
community”, demonstrating how long-term exposure to industrial pollutants can produce
not only environmental and health problems but also social conflict, uncertainty, and loss
of trust in institutions [29,30]. Similar dynamics have emerged in other cases of PFAS
contamination, such as the well-known PFOA contamination linked to industrial emissions
in Parkersburg, West Virginia [31,32], in Pease Tradeport in Portsmouth, New Hampshire,
and Hyannis Massachusetts [33], in Veneto Region, Italy [23,34,35].

Although the scientific literature on PFAS has grown rapidly, most studies have
focused on toxicology [13], environmental monitoring [36,37], and epidemiological health
outcomes [38], while comparatively less attention has been paid to the lived experiences of
affected communities and how they interpret and narrate environmental contamination.
Yet these social and narrative dimensions are crucial for understanding the broader public
health implications of environmental crises.

To address this gap, this study draws on the Theory of Environmental Turbulence
(TET) [39] which conceptualizes environmental contamination as a disruption of the funda-
mental relationships between communities and their ecological surroundings.

The analysis also incorporates a stage-based model of psychosocial reaction to toxic
exposure developed through a bottom-up approach [23] which derives its conceptual
categories from the lived experiences of affected populations. In this sense, the model
is consistent with the perspective of narrative epidemiology, which emphasizes the role
of personal and collective narratives in revealing patterns of exposure, illness, and social
meaning within affected communities.

This study investigates how residents of PFAS-contaminated communities experience
and narrate environmental contamination. Drawing on Environmental Turbulence Theory
with narrative epidemiology, it examines how personal testimonies contribute to the
construction of collective memory and to understanding the psychosocial impacts of
slow invisible chronic technological disasters. In this perspective, narratives are not only
complementary to epidemiological data, but constitute an independent epistemic resource
through which patterns of exposure, interpretation, and response become visible. In
addition, this study draws on a bottom-up stage-based model of psychosocial reaction,
which allows us to examine how such disruptions unfold over time, thereby integrating
structural and temporal dimensions of environmental turbulence.

2. Collective Memory of Technological Disaster and
Narrative Epidemiology

The collective memory of environmental and technological disasters is often shaped
by their visibility, immediacy, and emotional impact [40–42]. Acute catastrophes such as
the Bhopal tragedy, the Seveso incident, and the Chernobyl nuclear disaster are deeply
embedded in global memory because of their sudden onset, dramatic imagery, and intense
media coverage. These events produced powerful symbols, such as the abandoned city of
Pripyat near Chernobyl [43], the mass casualties in Bhopal [44], or the evacuated towns
and children affected by chloracne in Seveso [1,45–47], that became central to national and
international consciousness.
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In contrast, slow invisible chronic technological disasters rarely enter collective mem-
ory in the same way. They typically develop gradually, remain undetected for long pe-
riods. As a result, public recognition may be delayed and affected communities may
experience prolonged uncertainty while institutions investigate or contest the extent of
contamination [26,28]. Without dramatic imagery or a clearly defined event, such disasters
often remain marginal in broader public memory despite their long-term environmental
and health consequences [48].

Nevertheless, some contamination events have achieved broader visibility through
community mobilization, media attention, and litigation. The Love Canal disaster in the
United States became a defining example of a “contaminated community”, eventually
leading to the creation of the federal Superfund program [49,50]. Similarly, PFAS contam-
ination associated with industrial emissions in the Veneto region in Italy—estimated to
have begun in the 1960s but only recognized later—has progressively attracted public and
institutional attention since 2013 through scientific investigation, media reporting, and
legal proceedings [35,51–53]. Despite this attention, PFAS contamination often remains
marginal in broader collective memory, even though it affects numerous communities and
persists in the environment for decades. For residents of contaminated areas, the delayed
recognition of exposure often produces what has been described as the “shock of discov-
ery”, the realization that one’s environment and body have been silently contaminated for
years [23,54]. Such experience can generate feelings of betrayal, fear, and loss of control
particularly when exposure results from industrial activities or regulatory failures. In some
cases, affected communities may also encounter skepticism or denial from institutions
and the broader public, a process described as “second-order victimization”, in which the
suffering of victims is questioned or minimized [55,56].

These dynamics cannot be fully understood without considering the narrative dimen-
sion of collective memory. Following Halbwachs’ foundational work [40], memory is not
a passive record of past events but a social process through which communities interpret
and transmit experiences across generations. Narratives play a central role in this process
by organizing events into meaningful stories that connected causes, consequences, and
moral interpretations. This narrative function becomes particularly important in slow
invisible chronic technological disasters, where harm accumulates gradually and lacks
a clearly identifiable beginning. By transforming fragmented experiences into coherent
accounts, storytelling enables individuals and communities make sense of complex events
and integrate them into collective memory [57,58]. Through the sharing of testimonies,
narratives can also foster solidarity and contribute to the formation of cultural memory
transmitted through public discourse, media coverage, and institutional debates [59,60].

In recent years, the concept of narrative epidemiology has highlighted the importance
of personal testimonies and lived experiences in understanding patterns of exposure, ill-
ness, and risk perception within affected populations. While traditional epidemiology,
much as behaviorist-based social science, focuses on quantifying disease patterns and
identifying causal relationships, it often lacks the tools to capture the psychosocial, experi-
ential, emotional, and symbolic dimensions of illness, especially in communities affected
by long-term, imperceptible toxic exposure [61–64]. Narrative approaches complement con-
ventional epidemiological methods by illuminating these social and emotional dimensions
of environmental crises that are often overlooked in purely biomedical analyses.

For slow invisible chronic technological disaster, narrative epidemiology becomes
especially important. It offers a crucial bridge between empirical data and lived human
experience. It addresses the profound challenges posed by environmental threats that
lack immediate sensory markers, such as those caused by PFAS contamination. It helps
uncover the hidden trajectories of exposure and illness that traditional statistical and
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epidemiological methods may overlook. As survivors articulate their experiences, they
contribute to the formation of a ‘narrative diagnosis’ [61], a communal process through
which fragmented memories are woven into coherent accounts that can influence public
awareness, shape policy responses, and demand justice. This process is not only therapeutic
but also political, as it contests official narratives of the event and asserts alternative forms of
knowledge grounded in lived experience. Such narratives that detail the lived experience of
environmental contamination are not merely anecdotal supplements to scientific data, but
constitutive elements in the ways risks are perceived, memories are formed, and collective
identities are redefined [65].

These perspectives align closely with Environmental Turbulence Theory (TET), which
conceptualizes environmental contamination as a disruption of the fundamental relation-
ships between individuals, communities, and their ecological surroundings. According to
TET, technological disasters can produce profound psychosocial consequences by destabiliz-
ing daily routines, social relationships, and systems of meaning [66]. Within this framework,
narratives of contamination provide valuable insights into how affected communities inter-
pret environmental disruption, make sense of their experiences and reconstruct collective
memory in the aftermath of slow and invisible disasters.

3. The Theory of Environmental Turbulence (TET)
This study aligns with the research on the psychosocial impacts experienced by com-

munities exposed to environmental or technological disaster. These studies highlight how
such events affect not only material conditions or physical health but also the social and
emotional fabric of everyday life [23,66–68]. Environmental contamination influences how
individuals perceive their health, their relationships with others, their surroundings, and
their expectations for the future.

To better understand these complex psychosocial disruptions, the Padua research
group contextualized its analysis within Michael R. Edelstein’s Theory of Environmental
Turbulence (TET) [39,66]. TET conceptualizes environmental contamination as a disrup-
tion of the normal relationships between individuals, communities, and their ecological
surroundings. Originally developed through narrative analyses of communities affected
by environmental harm, the theory provides a framework for understanding how people
interpret and respond to both acute and prolonged environmental stressors.

According to Edelstein, environmental turbulence reverberates across a social process
continuum linking individual experiences with broader community and societal dynamics.
Individual responses are embedded within collective processes and interact with social
institutions and cultural interpretations of environmental change. To analyze these impacts,
TET identifies three interrelated dimensions, lifescape, lifestyle, and lifestrain which respec-
tively refer to disruptions in fundamental meanings, changes in everyday practices, and
the psychosocial strain associated with environmental contamination.

Lifescape refers to disruptions in fundamental understandings of health, identity,
place, and trust. In contaminated environments, previously taken-for-granted assumptions
about safety and normalcy are destabilized. Home may shift from a place of security to
a potential source of exposure, while the surrounding environment becomes perceived
as threatening rather than protective. At the same time, trust in institutions, scientific
expertise, and regulatory authorities may be undermined, contributing to broader processes
of environmental stigma and social uncertainty.

Lifestyle refers to changes in daily routines and everyday practices resulting from
environmental contamination. Residents may alter their behaviors to reduce exposure,
such as relying on bottled water, limiting contact with contaminated soil, or modifying
domestic routines. These adjustments can disrupt established patterns of everyday life and
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serve as continuous reminders of the underlying environmental threat. In contaminated
communities, residents may also devote substantial time and energy to meetings, advocacy,
and collective actions aimed at addressing the crisis.

Lifestrain captures the psychological and social stress associated with environmental
disruption. Emotional responses may include fear, grief, anger, and a sense of injustice,
while uncertainty about long-term health effects can generate persistent anxiety and loss
of control. At the social level, these stresses may strain relationships, erode trust in in-
stitutions, and contribute to feelings of marginalization or stigma. Lifestrain therefore
reflects the broader impact of environmental turbulence on mental health, well-being, and
social cohesion.

4. Materials and Methods
4.1. Aim and Rationale

Using the interpretative lens of the Theory of Environmental Turbulence, research
was undertaken to identify core themes related to the collective memory and narrative
epistemology of slow invisible chronic technological disasters resulting from PFAS con-
tamination. Edelstein operationalized these theoretical insights through Psycho-Social
Impact Assessment (PSIA), a qualitative methodological approach designed to document
and interpret the psychosocial consequences of environmental disruption [65]. PSIA relies
on in-depth interviews with affected residents and preserves their accounts as narrative tes-
timonies that can be analyzed for recurring themes and patterns. These narratives are then
triangulated with direct observation, documentary evidence, and other sources to recon-
struct the transition from pre-contamination conditions to post-contamination experiences.
In this way, PSIA provides practical analytical tools for examining how environmental
turbulence manifests in lived experience.

This theoretical framework provides the analytical lens through which the narratives
collected in this study are interpreted, allowing for the identification of disruptions across
lifescape, lifestyle, and lifestrain in contexts of environmental contamination.

With specific reference to our case study, we posed the following research questions:
What forms, modes, and dimensions does the collective remembering of a slow and invisible
disaster take? What epidemiological narratives can bridge empirical data and lived human
experience? While our analysis focused specifically on PFAS contamination, the findings
may offer valuable insights for future research in the broader field of collective memory,
epidemiology, and public health as they pertain to slow, invisible chronic technological
disasters. Additionally, the results provide practical recommendations for more effective
collective responses to environmental toxic contamination challenges.

4.2. Methodological Approach

This study adopts a qualitative methodological approach based on the analysis of
narrative testimonies collected in a public archive in order to capture the lived experiences
of residents exposed to long-term environmental contamination. Qualitative approaches
are particularly appropriate for investigating the psychosocial impacts of environmental
crises because they allow researchers to explore perceptions, meanings, and everyday prac-
tices that are often difficult to capture through quantitative indicators alone [69]. In recent
years, qualitative and narrative methods have been increasingly used in environmental
health research to examine how communities interpret environmental risk, contamination,
and institutional responses [70]. For example, recent qualitative studies have explored
the lived experiences and psychosocial consequences of PFAS contamination in affected
communities using interviews and narrative analysis, demonstrating the relevance of these
approaches for understanding how residents experience chronic exposure and adapt to
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environmental disruption [23]. Systematic reviews of research on PFAS-exposed com-
munities have similarly highlighted the importance of documenting lived experiences
in order to capture the social, emotional, and institutional dimensions of environmental
contamination that may remain invisible in purely biomedical or toxicological analyses [54].
More broadly, recent environmental health research continues to emphasize the value
of qualitative and mixed-method approaches for investigating community perceptions
of environmental hazards and their implications for health and wellbeing [71]. Within
this framework, narrative testimonies are treated not only as qualitative data but also as
epistemic resources that reveal how individuals and communities interpret environmental
disruption. The analysis followed a bottom-up, inductive approach [23], in which themes
were generated directly from the narratives through an iterative coding process, rather than
being predefined according to the theoretical framework. This allowed the identification
of recurring patterns grounded in participants’ lived experiences. The Theory of Environ-
mental Turbulence (TET) was subsequently applied as an interpretive lens to organize and
theoretically contextualize the emergent themes, enabling a deeper understanding of how
disruptions unfold across lifescape, lifestyle, and lifestrain.

In line with the perspective of narrative epidemiology, these accounts provide insight
into how experiences of contamination are socially constructed and collectively interpreted,
thereby offering an empirical basis for examining, and empirically grounding, the psy-
chosocial dynamics described by Environmental Turbulence Theory.

4.3. Research Design

An archive of narrative data relating to PFAS contamination was selected as the subject
of analysis. The archive was collected through ‘Living with PFAS’ project [72], directed
by Dr. Danielle DeVasto (Grand Valley State University) and contained in a digital public
archive [73] dedicated to documenting and preserving the stories of individuals, commu-
nities, and ecosystems affected by PFAS. The project’s mission is to create a platform for
sharing collective experiences that can inform future action and decision-making recogniz-
ing that technical data alone are insufficient to capture the full impact of PFAS. The archive
was created as part of a community-based initiative aimed at documenting the experiences
of residents affected by PFAS contamination.

The archive was selected for several reasons. First, by gathering and preserving
personal accounts, Living with PFAS functions not only as a research tool but also as a site of
collective memory. It contributes to the construction of a shared historical record that gives
voice to communities often marginalized in official narratives. In this sense, the archive
becomes a means of acknowledging lived experiences, fostering social recognition, and
sustaining public memory around environmental injustice and its long-term consequences.
Second, the archive was chosen for its rich and specific narrative content. The narratives
offer first-hand perspectives from those most affected by PFAS, addressing themes such as
risk perception, trust in institutions, health-related anxiety, and broader social repercussions.
These dimensions are crucial for understanding the psychosocial impact of environmental
contamination and provide a necessary complement to the more technical and scientific
analyses typically associated with PFAS studies.

The testimonies analyzed in this study were publicly shared by contributors within
the archive. For research purposes, the narratives were examined in anonymized form and
no identifying information was reported.

4.4. Materials and Participants

The Padua group selected 25 narratives of individuals who had been exposed directly
to PFAS contamination, 9 males and 16 females, from the ‘Living with PFAS’ online archive.
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Because the testimonies were produced through spontaneous participation rather than
through a structured recruitment process, the study does not employ a conventional sam-
pling strategy [74,75]. Instead, the authors selected 25 narratives from the archive based on
qualitative relevance criteria. Narratives were included in the analysis if they (1) described
personal or family experiences related to PFAS contamination, (2) provided sufficiently
detailed accounts of everyday life, perceptions of environmental risk, or interactions with
institutions, and (3) were complete and accessible within the archive. The aim of the selec-
tion was therefore not statistical representativeness but the identification of narratives rich
in experiential content suitable for qualitative and narrative analysis.

Their ages ranged from 35 to 69 (M = 55.47) (n = 5 missed cases for which age informa-
tion was not available). Demographic information associated with the narratives (such as
age) was available only when voluntarily provided by contributors at the time of submis-
sion to the archive. As a result, some testimonies did not include complete demographic
information. In five cases, the age of the contributor was not specified in the original record.
However, since the analysis focuses on the narrative content of the testimonies rather than
on demographic comparisons, these omissions do not affect the qualitative interpretation
of the data. Duration of participants’ exposure to PFAS contamination ranged from 7 to
69 years (see Table 1). The narratives were selected, numbered and transcribed verbatim
and between September 2023 and September 2024.

Table 1. Narratives of PFAS exposure with source of contamination.

Narrative Gender
of Participant Contamination Exposure

N.1 M Rockford, Michigan: He worked for 31 years at Wolverine Worldwide, a footwear
company that used PFAS in its manufacturing process

N.2 F Portsmouth, New Hampshire: In 2014 she discovered that the drinking water in
her community was contaminated with elevated levels of PFAS

N.3 F Wilmington, North Carolina: In 2017 she discovered that she had been exposed to
PFAS through contaminated water

N.4 F Oscoda, Michigan: Exposed through a former military air base where PFAS
compounds were widely used in firefighting foams

N.5 F Leland, North Carolina: Exposed after an upstream chemical plant released large
amounts of PFAS into the Cape Fear River, source of drinking water for her area

N.6 M Grayling, Michigan: Resident of a town heavily contaminated with PFAS, likely
due to military activities in the area

N.7 M Rockford, Michigan: He and his family drank PFAS-contaminated municipal
water for about a decade

N.8 M U.S. Air Force firefighter who was extensively exposed to PFAS-containing
firefighting foams during his service between 1991 and 2017

N.9 M Plainfield Township, Michigan: Resident of a community subjected to PFAS
contamination caused by the Wolverine company

N.10 M Belding, Michigan

N.11 F Veneto, Italia

N.12 F Hoosick Falls, New York

N.13 F Davis-Monthan Air Force Base, Tucson, Arizona

N.14 F Rockford, Michigan

N.15 F Wilmington, North Carolina
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Table 1. Cont.

Narrative Gender
of Participant Contamination Exposure

N.16 F Grand Rapids, Michigan

N.17 F Belmont, Michigan

N.18 F Plainfield Township, Michigan

N.19 F Kalamazoo, Michigan

N.20 M Kalamazoo, Michigan

N.21 F Rockford, Michigan

N.22 F Belmont, Michigan

N.23 M Grand Rapids, Michigan

N.24 M Oscoda, Michigan

N.25 F
Merrimack, New Hampshire: Resident of a community where a company called

Saint-Gobain released PFAS chemicals into the environment for decades,
contaminating both the water and the soil

4.5. Data Analysis

The Padua team conducted a thematic analysis of the narratives obtained from the
archive, following a multi-phase, iterative process [74,76]. The initial stage involved an
in-depth familiarization with the narrative transcripts through careful and repeated reading.
Two researchers independently applied open coding, generating preliminary codes and
identifying emerging thematic elements. The coding results were then compared and dis-
cussed collaboratively in order to identify convergences and discrepancies in interpretation.
When differences emerged, they were addressed through iterative discussion until a shared
interpretation was reached. To improve consistency and reliability, regular meetings were
held to review and refine the coding framework. This iterative dialogue allowed the coding
categories to be progressively clarified and stabilized as the analysis advanced. The analysis
followed an abductive and iterative logic [77,78], characterized by a constant movement
between participants’ narratives and emergent analytical categories. This approach allowed
us to remain grounded in the data while also engaging critically with theoretical concepts.
By balancing inductive reasoning, from data to theory with deductive processes, from
theory to data, both the analytical rigor and the generative potential of the research were
ensured [79]. This collaborative and reflexive analytical process contributed to strength-
ening the credibility and trustworthiness of the qualitative interpretation. The qualitative
software package Atlas.ti (version 9.1.7, Scientific Software Development GmbH, Berlin,
Germany) was used to facilitate data analysis [35]. Because the narratives analyzed in this
study were drawn from a pre-existing archive of voluntary testimonies, data collection did
not follow an iterative process aimed at reaching theoretical saturation, as is common in
interview-based qualitative research [74]. Instead, the selection focused on narratives that
provided rich descriptions of lived experiences related to PFAS contamination. During the
analytical process, recurring thematic patterns emerged across the narratives, suggesting a
level of thematic convergence that supported the interpretative robustness of the analysis.

5. Results
As shown in Table 2, the results of this study are grouped into the following

three themes, which describe the main dimensions of the Theory of Environmental Tur-
bulence as applied to a PFAS contamination along with twelve subthemes. The results
are presented through a thematic and interpretative analysis of the narratives, in which
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individual testimonies are used as illustrative examples of broader patterns related to
environmental turbulence.

Table 2. Themes and sub-themes emerged.

Theme Sub-Theme

lifescape inversion of health
inversion of self

inversion of home, community and place
inversion of environment

inversion of livelihood
inversion of trust

environmental stigma
lifestyle
lifestrain shock and fear

chronic concern
anger

parental guilt
relation strain

5.1. Theme 1: Lifescape

This theme captures the disruption of the lifescape, understood as the underlying
framework through which individuals interpret safety, stability, and everyday life. Across
a substantial portion of the narratives (n = 10), participants describe a profound reconfigu-
ration of taken-for-granted assumptions about their environment, particularly following
the discovery of PFAS contamination. In line with Environmental Turbulence Theory, this
moment of realization represents a critical rupture in which previously stable meanings
become visible precisely because they are destabilized.

In many accounts, this disruption emerges through what has been described as the
“shock of discovery”, when individuals first become aware of contamination and begin to
reassess their past experiences in light of new information. This process often involves a
retrospective reinterpretation of everyday practices—such as drinking water—that were
previously perceived as safe and routine. As one participant explains:

“I like to say in May of 2014, my life changed forever. I read a newspaper article that said
they found high levels of PFAS in the drinking water wells at the Pease Tradeport that is
home to a former Air Force base that had been shut down in 1991.”

In this case, the discovery of contamination triggers a fundamental shift in meaning:
water, previously taken for granted as a neutral and life-sustaining resource, is redefined
as a source of invisible risk. Similar reinterpretations appear across multiple narratives
in the dataset, where ordinary elements of daily life, home, water, and environment, are
transformed into potential threats. This inversion reflects a core lifescape dynamic: the
erosion of basic assumptions of safety and predictability. The environment is no longer
experienced as a stable backdrop but as an uncertain and potentially harmful surround,
requiring constant reinterpretation. In this sense, PFAS contamination does not only
introduce a physical hazard but fundamentally alters the cognitive and symbolic structures
through which individuals make sense of their everyday lives.

5.1.1. Inversion of Health

This subtheme illustrates a key lifescape transformation: the inversion of health from
a taken-for-granted condition into a source of ongoing uncertainty and concern. Across
several narratives (n = 9), participants describe a shift in which health is no longer perceived
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as stable but as fragile, unpredictable, and potentially compromised by long-term exposure
to PFAS.

This transformation is closely linked to the reinterpretation of both personal and
collective experiences of illness. Participants frequently report a heightened awareness
of disease within their communities, often describing what they perceive as an unusual
concentration of severe health conditions. As one participant reflects: “I looked around
and thought. . . there’s just too much illness, too much pain”.

In these accounts, illness is no longer understood as an isolated or random event but
becomes part of a broader narrative of environmental contamination. This shift reflects
a fundamental reconfiguration of causal reasoning, in which previously unrelated health
events are retrospectively connected to exposure. At the individual level, this inversion
is further reinforced by personal experiences of illness that are interpreted through the
lens of contamination. One participant describes the emergence of multiple severe health
conditions following exposure:

“I developed ovarian cysts the size of oranges. . . and my hormone levels are completely
out of balance. And I have high cholesterol. I never had any of this, years ago.”

Such narratives illustrate how bodily changes are reinterpreted as evidence of environ-
mental harm, contributing to a loss of confidence in one’s own physical integrity. Within
the framework of TET, this reflects a disruption of lifescape at the level of core assumptions
about health, the body, and vulnerability.

In addition to retrospective reinterpretation, participants also express persistent un-
certainty regarding future health outcomes. Concerns about potential long-term effects,
often extending to newer forms of contamination such as short-chain PFAS, generate a
continuous sense of anticipatory anxiety. As one participant states:

“Will we wake up in five or ten years and have major medical issues. . . I don’t want to
deal with another trauma.”

This projection of risk into the future further destabilizes the lifescape by extending
uncertainty beyond the present, creating a condition in which health is experienced not as
a stable state but as an ongoing and unresolved threat. In this sense, PFAS contamination
reshapes not only perceptions of current well-being but also expectations about the future,
embedding vulnerability into everyday life. This inversion of health also reflects a broader
epistemic shift, in which uncertainty replaces biomedical certainty and lay interpretations
of exposure gain centrality in making sense of illness.

5.1.2. Inversion of Self

This subtheme captures a further transformation of the lifescape: the erosion of
personal control and agency in the face of environmental contamination. Across multiple
narratives (n = 11), participants describe a shift from acting autonomously to reacting under
conditions of uncertainty, often becoming dependent on external expertise, institutional
decisions, and incomplete or contested information. This loss of control frequently emerges
at the moment of discovery, when individuals are confronted with a threat they do not
understand and feel unable to manage. As one participant recalls: “What is this? What
does it do? What does this mean?”

Such expressions reflect not only a lack of information but a deeper disruption of
the self, in which the capacity to interpret and respond to one’s environment is suddenly
undermined. Within the framework of TET, this represents a core lifescape inversion:
the familiar world becomes uncertain and cognitively unmanageable, and individuals
experience themselves as lacking the resources to act effectively.
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This sense of powerlessness is further reinforced by the perceived irreversibility and
scale of contamination. Participants frequently describe environmental damage as uncon-
trollable and beyond remediation, contributing to a sense of resignation and diminished
agency. As one interviewee states: “Once the contamination is in the aquifer. . . there’s no
putting it back in”.

In these narratives, the impossibility of restoring prior conditions translates into a loss
of future-oriented control, where individuals feel unable to influence either environmental
outcomes or their own long-term well-being. At the same time, uncertainty surrounding
health consequences and the lack of clear institutional responses intensify this dynamic.
Participants report feeling “out of answers” and unable to identify effective courses of
action, highlighting a condition in which decision-making is constrained by ambiguity and
dependence on external authorities.

This erosion of agency is not only individual but also collective. Several narratives de-
scribe a broader social climate characterized by confusion, fear, and conflicting information:
“People are afraid. People are stressed. People don’t know what to believe”.

Such conditions further destabilize the lifescape by undermining shared frameworks
of interpretation and trust. In this sense, PFAS contamination produces not only envi-
ronmental and health uncertainty but also a crisis of agency, in which individuals and
communities struggle to regain control over their present and future.

5.1.3. Inversion of Home, Community and Place

This subtheme highlights a central lifescape inversion: the transformation of the home
from a place of safety into a site of potential exposure. Across several narratives (n = 8),
participants describe how PFAS contamination undermines the symbolic and material
boundaries that traditionally define domestic security. What was once perceived as a
protected and stable environment is reinterpreted as permeable, uncertain, and potentially
harmful. This transformation is often triggered by the discovery of contamination in
domestic water sources. In response, participants report implementing mitigation strategies,
such as installing filtration systems, in an attempt to regain control over their immediate
environment: “We installed a full house filtration system. . . a reverse osmosis system in
the kitchen”.

However, these adaptive measures do not fully restore the sense of safety associated
with the home. Instead, they reinforce the awareness that protection now depends on
continuous intervention, rather than being an inherent property of the domestic space.

A key element emerging across narratives is the collapse of boundaries between inside
and outside. Contamination is frequently described as a diffuse and mobile threat that
crosses physical limits and infiltrates both private and surrounding spaces. As one par-
ticipant recounts: “PFAS foam. . . came right up over our seawall and plopped in our
backyard”. Similarly, others describe contamination maps showing pollutants extending
through residential areas, including their own properties, reinforcing the perception that
exposure cannot be spatially contained.

Within the framework of TET, this reflects a profound disruption of lifescape: the
home loses its function as a secure anchor of everyday life and becomes part of a broader
contaminated landscape. This shift not only alters the material conditions of living but also
destabilizes the symbolic meaning of home as a space of protection, privacy, and control.

In this sense, PFAS contamination produces a form of “domestic uncertainty,” in
which the boundaries between safe and unsafe, inside and outside, are blurred. The result
is a persistent condition of vulnerability that extends beyond the individual dwelling to
encompass the wider environment in which everyday life unfolds.
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5.1.4. Inversion of Environment

This subtheme reflects a further lifescape transformation: the inversion of the environ-
ment from a stable and benign backdrop into a source of diffuse and unpredictable threat.
Across several narratives (n = 10), participants describe how PFAS contamination alters
their relationship with the natural world, undermining long-standing assumptions about
environmental safety, continuity, and control. This shift is particularly evident in accounts
that emphasize the deep cultural and generational ties between individuals and their local
environment. For some participants, contamination threatens not only ecological integrity
but also identity, as place-based practices, such as farming, fishing, or land stewardship, are
redefined as potentially hazardous. As one participant explains: “We don’t know where
it’s going to end up. . . All we know is it’s going to keep spreading”.

In these narratives, the environment is no longer experienced as a predictable system
but as a dynamic and uncertain process, characterized by invisible pathways of contamina-
tion that exceed individual and community control. This uncertainty disrupts the capacity
to plan for the future and to maintain continuity with past practices, weakening forms of
environmental knowledge transmitted across generations.

A recurring element across accounts is the perception of contamination as pervasive
and boundaryless. Exposure is no longer associated with specific locations or behaviors but
is instead understood as embedded in everyday life: extending to water, food, consumer
products, and the broader ecosystem. As one participant states: “It’s in your food, it’s
in your clothing. . . nobody is exempt”. This expansion of perceived risk contributes to a
generalized sense of environmental insecurity, in which the distinction between safe and
unsafe spaces becomes increasingly difficult to sustain.

At a broader level, some narratives express a profound disillusionment with modern
industrial systems, framing contamination as the outcome of unsustainable patterns of
production and consumption. This perspective reflects a shift from localized environmental
concern to a more systemic critique, in which PFAS contamination is interpreted as part of
a wider ecological crisis.

Within the framework of TET, these dynamics indicate an expansion of lifescape
disruption beyond the immediate context of exposure. The environment is no longer a
reliable reference point for meaning-making but becomes a source of ongoing uncertainty
and moral questioning. In this sense, PFAS contamination not only alters ecological
conditions but also destabilizes the symbolic and cultural frameworks through which
individuals and communities relate to the environment.

5.1.5. Inversion of Livelihood

This subtheme captures the disruption of everyday economic activities as a conse-
quence of environmental contamination, reflecting how practices related to subsistence,
income, and social life are reconfigured under conditions of uncertainty. Across several
narratives (n = 12), participants describe how activities traditionally associated with sus-
tenance, income, and social life, such as food production, fishing, and eating in local
establishments, are redefined as potential pathways of exposure.

A central element emerging from the narratives is the contamination of food systems.
Practices such as home gardening, small-scale farming, and animal husbandry, previously
associated with health, self-sufficiency, and environmental connection, are reinterpreted as
risky. As one participant explains:

“The most contaminated people were the ones who were growing food. . . vegetables and
fruits. . . and also having animals.”

This inversion transforms subsistence activities into sources of vulnerability, undermin-
ing both material self-reliance and symbolic connections to the land. Similarly, participants
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report significant disruptions to local consumption practices and social life. Concerns
about contaminated water and food have led some residents to avoid restaurants and other
shared spaces, reflecting a broader erosion of trust in local systems of provision: “We have
to quit going to all the restaurants in town. . . everything is affected”.

Environmental contamination also directly impacts resource-based activities such as
fishing, with the imposition of consumption advisories rendering local resources unusable
and affecting related economic sectors, including tourism. In these cases, environmental
degradation translates into tangible economic consequences, limiting both subsistence and
income-generating opportunities.

A further layer of complexity emerges in communities where local economies are
historically tied to the industries responsible for contamination. Participants describe
ambivalent relationships with polluting companies, which are simultaneously sources
of economic stability and environmental harm. As one narrative highlights, indus-
trial actors that contributed to local prosperity are later reinterpreted as responsible
for long-term contamination, generating tensions between economic dependence and
environmental accountability.

Within the framework of TET, these dynamics reflect a broader disruption of liveli-
hood as a core component of lifescape. Contamination not only alters specific activities
but reconfigures the conditions under which individuals and communities sustain them-
selves, materially and socially. In this sense, PFAS contamination produces a systemic
form of livelihood insecurity, in which both subsistence practices and local economies are
destabilized by the pervasive and enduring nature of environmental risk.

5.1.6. Inversion of Trust

This subtheme captures a decline in trust in institutions and authorities as reported in
participant accounts. Across a substantial portion of the narratives (n = 13), participants
describe a shift from initial expectations of protection and accountability to experiences of
disappointment, suspicion, and conflict. Trust in public institutions, regulatory agencies,
and polluting industries is progressively replaced by perceptions of inaction, concealment,
and inadequate response. In many accounts, this transformation begins with unmet
expectations. Participants report initially relying on state authorities and responsible actors
to provide information, ensure safety, and implement remediation measures. However, the
perceived absence of timely intervention and transparency leads to a gradual breakdown
of institutional credibility. As one participant notes: “We looked to the state. . . and to the
polluter. . . but none of those things have really happened”.

This erosion of trust is further intensified by narratives describing delayed communica-
tion, lack of disclosure, and, in some cases, the minimization of risk. Participants frequently
interpret these dynamics as forms of institutional failure, or even intentional withholding of
information, which undermine their ability to make informed decisions about their health
and environment: “They knew about these chemicals for years. . . the public never knew”.
Such accounts contribute to what can be conceptualized as a form of institutional betrayal,
in which actors responsible for safeguarding public well-being are perceived as having
failed in their duties. This perception not only amplifies feelings of vulnerability but also
reshapes how individuals interpret past exposure and assign responsibility.

Importantly, this loss of trust extends beyond governmental and industrial actors to
include the healthcare system. Some participants report experiences of dismissal or lack of
recognition from medical professionals further reinforcing a sense of abandonment: “When
I presented them blood test results, one of them answered me: I’m just a surgeon. I don’t
need to know about PFAS.”
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Within the framework of TET, this dynamic reflects a profound disruption of lifescape,
as trust in institutional structures, essential for interpreting risk and guiding action, is
destabilized. At the same time, it contributes to lifestrain by intensifying stress, uncertainty,
and feelings of isolation.

In this sense, PFAS contamination produces not only environmental and health impacts
but also a crisis of institutional legitimacy, in which the erosion of trust becomes a central
component of the lived experience of contamination.

5.1.7. Environmental Stigma

This subtheme captures how environmental contamination is associated with expe-
riences of stigma in participants’ accounts, affecting not only places but also individuals
and communities. Across several narratives (n = 11), participants describe processes
of social devaluation, marginalization, and reduced credibility associated with living in
contaminated areas.

At the individual level, stigma often manifests through the delegitimization of per-
sonal experiences. Participants report being labeled as exaggerated or irrational when
raising concerns about contamination, particularly in cases involving health impacts:
“People looked at me as a crazy mom. . .”. Similarly, others describe being dismissed
as “fearmongers,” reflecting a broader tendency to question the legitimacy of affected
communities’ claims.

At the community level, stigma intersects with structural inequalities. Some partic-
ipants highlight how marginalized populations, particularly low-income, immigrant, or
minority communities, experience delayed institutional responses and reduced access to
resources: “Our community is always last. . . and I feel it’s because we are a significant
Latino community”.

These accounts suggest that environmental contamination can reinforce existing social
vulnerabilities, producing uneven distributions of recognition, support, and protection.
Stigma also has material consequences. Participants describe economic impacts such as
reduced property values and unequal access to mitigation measures, including water
testing and filtration systems, which are often financially inaccessible: “People have lost
property value. . . they should be compensated”.

Within the framework of TET, environmental stigma represents a further extension of
lifescape disruption, in which not only the environment but also the social value of affected
individuals and communities is undermined. In this sense, contamination produces a form
of social invisibility, where suffering is minimized, contested, or unevenly recognized.

5.2. Theme 2: Lifestyle

This theme captures how environmental contamination restructures everyday life
through what can be conceptualized as regimes of forced adaptation. Across the narra-
tives (n = 25), participants describe the transformation of ordinary routines into practices
governed by risk awareness, uncertainty, and precaution. Activities that were previously
habitual and taken for granted become sites of continuous evaluation and control.

A first dimension of this transformation concerns water use, which shifts from an invis-
ible and trusted resource to a managed and potentially hazardous substance. Participants
describe the strict regulation of water consumption within the household, including the
exclusive use of filtered systems and the avoidance of tap water for cooking and drinking:
“The kids were only allowed to drink from the reverse osmosis”. This reconfiguration
reflects a broader process of domestication of risk, where households become primary sites
of environmental management.
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A second dimension involves food practices. Participants report a shift away from
locally sourced or home-grown products, traditionally associated with health and sus-
tainability, toward industrially processed alternatives perceived as safer. This includes
changes in purchasing habits, ingredient scrutiny, and the avoidance of specific materials or
cooking methods associated with PFAS exposure: “When I go to the supermarket, I always
read everything. . .”.

In parallel, practices such as home gardening are abandoned, indicating a with-
drawal from direct interaction with the local environment. This shift signals a reversal
in the symbolic value of “natural” food, which becomes a potential source of risk rather
than wellbeing.

A third dimension concerns the medicalization of everyday life. Some participants
describe increased reliance on medical treatments, frequent health monitoring, and the
integration of illness management into daily routines: “I have to take so much medication
daily. . .”. This reflects a transition toward what can be understood as a medically structured
lifestyle, where health concerns become a central organizing principle of everyday activities.

Importantly, these adaptive changes are not always temporary. Over time, they tend
to stabilize, producing long-term transformations in habits, consumption patterns, and
risk perception. Within TET, this process reflects lifestyle disruption, where individuals
continuously reorganize their practices in response to persistent environmental uncertainty.

In some cases, these adaptations evolve into forms of collective engagement. Partici-
pants describe how managing contamination in everyday life becomes intertwined with
activism, advocacy, and community mobilization: “It’s become my life now. . . so many
people are water warriors”. This shift illustrates how forced adaptation can extend beyond
individual coping, generating new forms of social participation and collective response to
environmental turbulence.

5.3. Theme 3: Lifestrain

This theme captures the psychosocial consequences of environmental turbulence,
focusing on the emotional, cognitive, and relational burdens associated with long-term
exposure to PFAS contamination. Across the narratives (n = 18), participants describe
a condition of persistent stress shaped by uncertainty, perceived lack of control, and
institutional failure. In line with TET, lifestrain reflects the cumulative impact of dis-
rupted lifescape and lifestyle, manifesting as chronic emotional distress and adaptive strain.
Five interconnected subthemes emerge: shock and fear, chronic concern, anger, parental
guilt, and relational strain.

5.3.1. Shock and Fear

For most participants (n = 23), lifestrain begins with an initial phase of shock, triggered
by the discovery of contamination or by the realization of its extent and duration. This
moment often involves an intense emotional and embodied reaction, as individuals confront
information that fundamentally challenges their assumptions about safety and protection.
As one participant describes: “I could physically feel my body. . . in shock and awe”.
This reaction is frequently linked not only to the presence of contamination but also to
the perception that risks were known and not adequately communicated. The resulting
emotional response combines fear with a sense of betrayal, amplifying the initial impact.

Following this initial shock, participants often describe a rapid transition into a state of
ongoing distress, in which everyday life becomes structured around managing uncertainty
and perceived risk. Experiences of illness within the family further intensify this condition,
producing feelings of fear, vulnerability, and anticipatory anxiety: “We were terrified. . . I
just remember a dark cloud looming over us”.
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Within the framework of TET, this phase represents the acute onset of lifestrain, where
emotional responses are immediate, intense, and closely tied to the disruption of core
assumptions about safety, health, and institutional protection.

5.3.2. Chronic Concern

Beyond the initial shock, lifestrain evolves into a more persistent condition character-
ized by chronic concern. Across many narratives (n = 18), participants describe a continuous
state of worry sustained by uncertainty, incomplete knowledge, and the long-term nature of
PFAS exposure. This form of concern is not simply a reaction to lack of information; rather,
it emerges from the tension between increasing awareness and the absence of effective
solutions. As one participant notes: “We have more information. . . but there are still a lot
of unknowns”.

The recognition of contamination as widespread, persistent, and difficult to remediate
contributes to a sense of helplessness and loss of control. Participants frequently express
the perception that the situation is irreversible: “We can never get it out of the water”.
This awareness fosters a form of anticipatory anxiety oriented toward uncertain future
outcomes, including potential health effects that may emerge over time. Questions such as
“What is going to happen next?” reflect a temporal extension of lifestrain, in which concern
is projected into the future. In some cases, this ongoing uncertainty gives rise to fatalistic
attitudes, where individuals perceive limited possibilities for action: “There’s nothing you
can do about it”.

Within TET, this condition can be understood as chronic lifestrain, where stress be-
comes normalized and embedded in everyday life. Importantly, concern is not limited
to individual risk but extends to future generations, amplifying its emotional and moral
dimensions: “What is this going to do for future generations?”. In this sense, PFAS contami-
nation produces a temporally extended form of distress, where uncertainty about long-term
and intergenerational effects becomes a defining feature of lived experience.

5.3.3. Anger

Anger emerges as a central and structured emotional response to environmental
turbulence, particularly in contexts characterized by prolonged exposure and perceived
institutional failure. Across multiple narratives (n = 15), anger is not merely reactive but
takes the form of moral outrage, rooted in experiences of betrayal, neglect, and preventable
harm. Participants frequently link their anger to the realization that contamination was
known, minimized, or insufficiently addressed by responsible actors: “Angry that these
were toxic chemicals. . . touted as some miracle”. This framing reflects a shift from fear-
based reactions to accountability-oriented interpretations, where emotional responses are
directed toward identifiable institutions.

Importantly, anger also functions as a mechanism of agency reconstruction. In situa-
tions where individuals perceive a loss of control, anger becomes a driver for information-
seeking, confrontation, and engagement with public authorities: “I’m angry. . . I want
to know”.

In several cases, this emotional response evolves into collective mobilization. Partici-
pants describe how shared outrage contributes to the formation of advocacy groups and
public pressure initiatives: “Angry moms. . . ‘Why aren’t you doing anything?’”.

Within Environmental Turbulence Theory, anger can thus be understood as a tran-
sitional form of lifestrain, mediating the shift from passive suffering to active response.
While it originates in distress, it simultaneously enables forms of resistance and social
action, transforming emotional disruption into collective agency.
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5.3.4. Parental Guilt

A distinct dimension of lifestrain is parental guilt, which emerges as a particularly
intense and morally charged response among participants with children (n = 17) especially
mothers. This form of distress is characterized by the internalization of responsibility
for harm that is, in reality, externally produced and structurally mediated. Participants
describe a profound sense of having unintentionally exposed their children to danger: “I
sent my children to a daycare center that had highly contaminated water”, “I had no idea
that I was. . . poisoning my unborn son”. These narratives reflect more than emotional
distress; they point to what can be conceptualized as moral injury, where deeply held
identity roles, such as caregiving and protection, are perceived as compromised.

The temporal dimension is particularly salient. Guilt is often retrospective, emerging
after the discovery of contamination, but it is also prospective, as parents fear long-term
consequences for their children’s health and development. This dual temporality intensifies
the burden of lifestrain, anchoring it both in past actions and future uncertainties.

Within TET, parental guilt represents an internalized form of lifestrain, where struc-
tural failures are translated into personal responsibility. This mechanism amplifies emo-
tional distress by relocating the source of harm from external systems to the self, even when
individuals had no access to information or capacity to prevent exposure.

5.3.5. Relational Strain

Relational strain captures the erosion of social bonds and institutional relationships
under conditions of environmental turbulence (n = 18). Participants describe a progressive
weakening of trust and cohesion across multiple levels, including relationships with public
institutions, local communities, and social networks.

A key dimension of this process is civic betrayal, defined as the perceived failure
of authorities to fulfill their protective role. Participants express frustration and moral
condemnation toward institutions that have delayed action or ignored community concerns:
“My community. . . still doesn’t have a clean-up plan”, “The city is just ignoring it. . . that’s
a shame”. These evaluations extend beyond dissatisfaction, reflecting a broader rupture in
the social contract between citizens and governing bodies.

Relational strain also manifests horizontally, within communities themselves. Some
participants report experiences of social isolation, conflict, or marginalization when raising
concerns about contamination: “I’ve been blocked. . . for telling the truth”. In these cases,
environmental risk becomes socially contested, fragmenting communities rather than
uniting them. Additionally, attempts at institutional engagement are often perceived as
ineffective or symbolic. Participatory mechanisms, such as advisory groups, are described
as bureaucratic and unresponsive, reinforcing feelings of exclusion and disempowerment:
“It turned into. . . just kind of a bureaucracy. . . it was going nowhere”.

Within TET, relational strain represents the social dimension of lifestrain, where dis-
ruption extends beyond individual experience to affect the networks and institutions
that structure collective life. This process not only intensifies emotional distress but also
undermines the capacity for coordinated response, further entrenching the effects of envi-
ronmental turbulence.

6. Discussion
The findings of this study show that slow invisible chronic technological disasters

such as PFAS contamination cannot be adequately understood through biomedical or
environmental indicators alone. By applying the Theory of Environmental Turbulence
(TET) as developed by Edelstein [39,66], the analysis demonstrates how contamination
operates as a multidimensional disruption of the taken-for-granted relationships that

https://doi.org/10.3390/ijerph23040448

https://doi.org/10.3390/ijerph23040448


Int. J. Environ. Res. Public Health 2026, 23, 448 19 of 28

structure everyday life, affecting lifescape, lifestyle, and lifestrain in interconnected ways.
In particular, the findings show how the absence of immediate sensory markers and the
delay in institutional recognition contribute to forms of uncertainty and invisibility that
intensify environmental turbulence. These dynamics also resonate with broader concepts
such as collective trauma [41,48,80,81] and second-order victimization [82,83], especially in
contexts where affected communities experience prolonged neglect or denial.

Previous applications of TET have primarily examined contexts in which contami-
nation was relatively bounded and identifiable in time and space, often involving more
localized and temporally defined exposure scenarios [26]. The present findings extend
this framework by showing that environmental turbulence can emerge not from a single
catastrophic rupture but from the progressive, belated recognition of long-term exposure,
thereby reflecting broader evidence that contemporary forms of pollution, such as PFAS,
are diffuse, delayed, and difficult to delimit in time and space [54].

In line with TET, the results highlight how environmental contamination disrupts what
Edelstein conceptualizes as cumulative normality, that is, the implicit assumptions through
which individuals organize their expectations, routines, and sense of safety [66]. However,
this study extends the theory by showing how, in the case of PFAS, such disruption does
not emerge from a sudden catastrophic event, but from processes of delayed recognition,
prolonged uncertainty, and progressive reinterpretation of everyday experience. In acute
disasters, communities can identify a clear “before” and “after”, whereas in the case of PFAS,
turbulence is constituted through retrospective reinterpretation: as one participant stated,
“I like to say in May of 2014, my life changed forever”. The moment of recognition does not
simply reveal a pre-existing hazard but fundamentally restructures the meaning of past
experience. This temporal inversion represents a distinctive feature of slow disasters that
TET, in its original formulation, did not fully theorize, and to which this study contributes
a meaningful refinement. In this sense, environmental turbulence unfolds as a temporally
extended and socially mediated process, rather than as an immediate reaction to visible
environmental change.

The integration of the stage-based model of psychosocial reaction to toxic exposure [23]
developed through a bottom-up approach grounded in the lived experiences of affected
populations, with both TET and narrative epidemiology represents a further theoretical
contribution. While TET identifies what is disrupted across lifescape, lifestyle, and lifestrain,
the stage-based model illuminates how disruption unfolds over time, showing how they
are articulated through participants’ narratives and revealing patterns that might remain
obscured in more top-down or expert-driven approaches. The progression from initial
shock, “I could physically feel my body. . . in shock and awe”, through chronic concern,
anger, and relational strain mirrors the trajectory identified in previous research on PFAS-
exposed communities in the Veneto region [23], suggesting a generalizable pattern across
geographically and culturally distinct contexts. However, this potential generalizability
should be interpreted with caution, as the stage-based model requires further validation
across different datasets, methodological designs, and socio-institutional contexts.

Importantly, the present findings enrich this trajectory by showing that stages are
not strictly linear but can overlap or recur depending on institutional responsiveness and
social support. In this sense, the bottom-up model serves as a methodological bridge
between the structural explanatory power of TET and the experiential richness of narrative
epidemiology, enabling personal narratives to be read as collective documents that map
shared patterns of exposure, reaction, and meaning-making, what Frank [61] has described
as a “narrative diagnosis” of contamination.

Existing research on the psychosocial impacts of PFAS contamination has documented
elevated levels of distress and anxiety in affected populations [21–25]. While some of them
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have adopted qualitative approaches to explore the lived experiences of PFAS-exposed
communities [21,23], a portion of them has relied on quantitative indicators that capture
the intensity of psychological distress without fully illuminating its social, symbolic, and
relational dimensions [22,25]. Moreover, even qualitative contributions have tended to
focus on specific populations or geographic contexts, limiting the generalizability of their
findings. A broader limitation of this body of work is its tendency to frame psychosocial
harm as a secondary consequence of toxicological exposure, rather than as a structurally
embedded dimension of the contamination experience itself. The present study addresses
this gap by showing that lifescape disruption operates across multiple interacting registers.

The findings of this study illustrate how disruptions in lifescape are manifested
through processes such as the re-signification of the home as a site of exposure, the erosion
of institutional trust, and the emergence of environmental stigma. The inversion of trust,
for instance, is not a uniform process: the account of a participant dismissed by a physician
“I’m just a surgeon. I don’t need to know about PFAS” explains how institutional betrayal
extends beyond regulatory failure to encompass the healthcare system itself, a dimension
largely absent from existing PFAS research [82,83]. Similarly, the transformation of home
into a “site of managed risk” captured in participants’ accounts of installing filtration
systems and restricting children’s water use, reflects a qualitative shift in the meaning of
domestic space that epidemiological studies have largely overlooked. Also, participants’
accounts of being dismissed as “fearmongers” or ignored by authorities reflect not only
individual frustration but broader processes of symbolic marginalization, in which affected
communities struggle to have their experiences recognized. These dynamics reinforce the
interpretation of lifescape disruption as both cognitive and relational, involving shifts in
meaning, identity, and trust. Finally, the findings on environmental stigma extend existing
theorizations of place-based devaluation [84] by showing that stigma operates simultane-
ously at individual, community, and structural levels, with unevenly distributed effects.
The account of a participant who described her community as “always last. . . because we
are a significant Latino community” illustrates how contamination reinforces pre-existing
racial and socioeconomic vulnerabilities, a dimension that has received comparatively
limited attention in the PFAS literature, which has often treated affected communities as
relatively homogeneous [85]. Addressing this gap requires aligning environmental health
research more explicitly with environmental justice frameworks [86,87]. These dynamics
also resonate with the concept of second-order victimization [40,59,60], which describes
how affected individuals and communities experience a compounded form of harm when
their suffering is minimized, contested, or ignored by institutions and the broader public.
The present findings extend this concept by showing that second-order victimization in
PFAS-contaminated communities operates not only through explicit denial but also through
more subtle mechanisms, such as medical dismissal, bureaucratic unresponsiveness, and
the stigmatization of community advocates. In this sense, second-order victimization
becomes structurally embedded in the contamination experience, amplifying lifestrain and
further eroding institutional trust [54,85].

At the level of lifestyle, the study shows how contamination leads to the reorganization
of everyday practices, including water use, food consumption, and domestic routines.
These changes are not merely adaptive behaviors [23], but continuous reminders of risk
that embed environmental turbulence into daily life. The need to constantly monitor and
modify ordinary activities reflects a form of ongoing exposure that extends beyond the
material presence of contaminants, shaping how individuals inhabit and interact with
their environment.

Finally, lifestrain emerges as a form of persistent psychosocial strain [23,54] character-
ized by shock, chronic concern, anger, parental guilt, and relational tensions. Importantly,
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these responses should not be understood as isolated emotional reactions, but as socially
structured and morally grounded responses to perceived injustice and institutional failure.
For instance, expressions of anger reflect not only distress but also moral evaluations of
responsibility, while parental guilt illustrates the internalization of harm in contexts where
exposure was neither visible nor avoidable. In this sense, lifestrain captures the cumulative
psychological burden of living within conditions of uncertainty and limited control.

This study demonstrates that narrative testimonies constitute an independent epis-
temic resource revealing patterns of harm invisible to conventional methods [88]. For
instance, parental guilt, described by participants as a form of moral injury: “I had no
idea that I was. . . poisoning my unborn son”, involves a specific configuration of identity,
temporality, and responsibility that standardized distress measures cannot capture. By
framing it as an internalized form of lifestrain in which structural failures are displaced
onto individual caregivers, this study contributes a more nuanced understanding of how
environmental contamination produces harm that is simultaneously personal and polit-
ical. Furthermore, the analysis of anger as a transitional form of lifestrain, mediating
the shift from passive suffering to collective mobilization, offers a theoretical refinement
that existing research has not fully developed. When grounded in moral reasoning [89]
and directed toward identifiable institutional actors, anger can function as a catalyst
for advocacy and collective action, suggesting that emotional responses to contamina-
tion should be understood not only as indicators of harm but as potential resources for
community resilience.

Within this framework, narrative processes emerge as a central mechanism through
which individuals and communities interpret, communicate, and respond to environmental
disruption. In this sense, the archive Living With PFAS itself functions as a site of collec-
tive memory [40,59,60], preserving testimonies that might otherwise remain invisible in
official narratives. The act of sharing and archiving personal accounts contributes to the
construction of a shared historical record that counters institutional silence and sustains
public awareness of long-term environmental harm across generations. This dimension is
particularly significant in the case of PFAS, where the absence of a clearly identifiable catas-
trophic event limits the incorporation of contamination experiences into broader cultural
and public memory.

In line with the perspective of narrative epidemiology and cultural memory studies
narratives contribute to the construction of shared meanings, the attribution of responsibil-
ity, and the development of collective responses [90–92]. At the same time, the invisibility
and delayed recognition of PFAS contamination limit the incorporation of these experiences
into broader public memory, contributing to their marginalization. This highlights the
importance of narrative work in making visible forms of harm that remain socially and
institutionally unrecognized.

The integration of TET [39] with Psycho-Social Impact Assessment (PSIA) [65] further
strengthens the analytical contribution of this study. In particular, PSIA enables the transla-
tion of narrative evidence into analytically structured dimensions that can inform public
health assessment and intervention, making it possible to systematically identify otherwise
hidden forms of psychosocial harm. While TET provides the theoretical framework for
understanding environmental disruption, PSIA offers an applied approach for identify-
ing and assessing its psychosocial consequences across different phases of contamination.
Together, they create a bridge between theoretical interpretation and empirical assess-
ment, enabling a more comprehensive understanding of the impacts of slow and invisible
environmental disasters.

Overall, the findings highlight the need for approaches that integrate epidemiological,
psychosocial, and narrative dimensions in order to fully capture the complexity of environ-

https://doi.org/10.3390/ijerph23040448

https://doi.org/10.3390/ijerph23040448


Int. J. Environ. Res. Public Health 2026, 23, 448 22 of 28

mental harm. In the case of PFAS, environmental turbulence emerges not only from toxic
exposure but from processes of uncertainty, delayed recognition, and institutional response,
all of which shape how individuals experience and make sense of contamination over time.

7. Limitations
This study presents several limitations that should be acknowledged in interpreting

the findings.
First, the analysis is based on a relatively limited number of narratives, which, while

sufficient for qualitative inquiry, does not aim at statistical representativeness [93]. The
objective of the study is instead to explore meaning-making processes and psychosocial
dynamics associated with PFAS contamination.

Second, the dataset consists of secondary narrative data drawn from a voluntary
archive of testimonies. As such, the researchers did not have direct control over data
generation, including interview structure, probing depth, or contextual clarification. This
may limit the consistency and comparability of narratives, as well as the possibility of
exploring emergent themes in greater depth [94,95].

Third, the voluntary nature of participation introduces a self-selection bias, as indi-
viduals who are more affected, engaged, or motivated may be overrepresented [96,97].
Consequently, the findings may reflect more intense or articulated experiences of contami-
nation, while less visible or less vocal perspectives remain underrepresented.

Fourth, the group of participants is heterogeneous and spans different geographical
and socio-cultural contexts, which, while enriching the diversity of perspectives, may also
limit the context-specific interpretability of certain findings [98]. It is also worth noting that
24 out of 25 narratives originate from North American contexts, with only one testimony
from Italy. While this reflects the composition of the Living With PFAS archive, it may limit
the transferability of the findings to other regulatory, cultural, and institutional settings,
particularly in European or Global South contexts where PFAS contamination is also
documented but institutional responses and community dynamics may differ substantially.

Fifth, although the findings highlight the intersection of environmental contamination
with racial and socioeconomic inequalities, the study was not designed as an environmental
justice inquiry and does not systematically address the structural determinants of unequal
exposure and recognition [99]. Future research should explicitly integrate environmental
justice frameworks to examine how pre-existing social vulnerabilities shape the experience
of PFAS contamination across different communities and institutional contexts.

Sixth, the cross-sectional nature of the data does not allow for a full examination of
the temporal evolution of psychosocial responses [100]. Although narratives often contain
retrospective elements, they do not substitute for longitudinal observation of how lifescape,
lifestyle, and lifestrain transform over time.

Despite these limitations, the narrative approach adopted in this study provides rich
and in-depth insights into the lived experience of environmental contamination, allowing
for the identification of patterned psychosocial processes that are often overlooked in
quantitatively oriented research [66].

Future research could address these limitations by adopting mixed-method and lon-
gitudinal designs, combining narrative analysis with primary data collection to enhance
depth and comparability. Expanding the diversity of participants, including less visible or
less engaged populations, would further strengthen the understanding of how PFAS con-
tamination is experienced across different social groups. Additionally, comparative studies
across national and regulatory contexts could help clarify the role of institutional and
cultural factors in shaping environmental turbulence. Finally, longitudinal research would
be particularly valuable in examining the evolution of collective memory, risk perception,
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and psychosocial adaptation over time, contributing to a more dynamic understanding of
slow environmental disasters. In particular, while the stage-based model proposed in this
study offers a useful interpretative framework, its applicability across different contexts
should be further tested through comparative and longitudinal research designs.

8. Conclusions
This study demonstrates that slow invisible chronic technological disasters, such as

PFAS contamination, cannot be adequately understood through biomedical or environmen-
tal metrics alone. By applying the Theory of Environmental Turbulence (TET) to narrative
data, the findings show how contamination operates as a multidimensional disruption that
reconfigures lifescape, lifestyle, and lifestrain. In this sense, environmental harm emerges
not only as material exposure, but as a process that destabilizes everyday routines, social
relationships, and systems of meaning.

By grounding the analysis in a bottom-up, narrative-based approach, this study not
only applies but empirically refines TET, showing how its core dimensions emerge from the
lived experiences and meaning-making processes of affected individuals rather than being
imposed a priori. In doing so, the study demonstrates the analytical value of bottom-up
models in capturing dimensions of environmental turbulence that remain underexplored
in more top-down or expert-driven approaches.

The results highlight that psychosocial responses to PFAS contamination are not
isolated reactions, but patterned processes—including inversion of trust, environmental
stigma, chronic concern, and moral emotions such as anger and parental guilt—that evolve
across interconnected domains of life.

Within this framework, the integration of TET with Psycho-Social Impact Assessment
(PSIA) represents a key contribution of this study. While TET provides the theoretical archi-
tecture for understanding environmental disruption, PSIA operationalizes these insights
into an applied framework capable of identifying and assessing the psychosocial impacts
of contamination across different temporal phases. This combined approach offers a bridge
between theory and practice, making visible forms of harm that are often overlooked in
conventional risk assessment and policy responses.

More broadly, the findings underscore the importance of incorporating narrative
and experiential knowledge into the study of environmental crises. Narratives do not
simply describe harm; they actively contribute to the construction of collective awareness,
the articulation of responsibility, and the emergence of community agency. In contexts
characterized by delayed recognition and institutional silence, narrative processes become
central to both understanding and responding to environmental injustice.

These insights point to the need for a transdisciplinary and longitudinal approach
to chronic contamination, one that integrates epidemiological, psychosocial, and narra-
tive dimensions. Such an approach is essential not only for capturing the full scope
of environmental harm, but also for designing more responsive, inclusive, and just
policy interventions.

Ultimately, recognizing and addressing the psychosocial dimensions of environmen-
tal turbulence is a necessary step toward restoring trust, rebuilding collective life, and
advancing environmental justice in communities affected by long-term contamination.
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