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ABSTRACT

HAZE, HEAT, AND HUMAN BONDS: A MIXED METHODS STUDY OF
$77$&+0(17976 ,1)/8(1&( 21 5,6. ,1)250%$7,21 % (+$9,25 $021*

OUTDOOR WORKERS FACING AIR QUALITY AND EXTREME HEAT HAZARDS

Outdoor workers face disproportionate exposure to compound environmental hazards on
the job, yet little is known about the factors that shape how they seek and process relevant ri
information. This dissertation investigates these factors by integrating attadmeery into the
risk information seeking and processing (RISP) model to examine how attachment anxiety and
DWWDFKPHQW DYRLGDQFH LQIOXHQFH RXWGRRU ZRUNHUVT U
extreme heat and poor air quality. Using an explanatory sequential mixed-methods design, the
study first employed a national online survily=220) of outdoor workers across the United
States, followed by focus grouds € 29) with municipal outdoor workers in Fort Collins,

Colorado.

Quantitative results from a series of hierarchical regressions and mediation@nalyse
indicated that attachment orientations shaped key RISP model variables, thougintita and
significance of these relationships varied by hazard. Specifically, attachmerdraosjoredicted
reduced risk perception, negative affective response, and informational subjective norms in the
extreme heat context, while attachment anxiety predicted increased aejgdotive response
and informational subjective norms for extreme heat. Neither attachment anxiety nanettach

avoidance predicted information insufficiency, attitudes toward information seeking, or



perceived information seeking control across either hazard. Core RISP model pathways were
broadly supported across both hazard contexts.

Qualitative findings yielded five key themes that expanded on and contextubkzed t
guantitative results. First, workers perceived extreme heat as a more urgent andlyhysica
threatening hazard than air quality, which they often normalized or noticed only when symptoms
became intolerable. Second, information seeking was shaped by peer behavior, supervisor
guidance, and workplace norms; workers higher in attachment anxiety exhibited heightened
sensitivity to social cues, while those higher in attachment avoidance tendedndzerisk
and emphasize self-sufficiency. Third, workers expressed uncertainty about translating hazard
indices, particularly the air quality index, into task-relevant decisions.;ouorkers preferred
task-specific information well in advance of hazard events to better plan protecdiwes into
work schedules. Finally, workers expressed strong support for integrating air quality and heat
information into a unified communication system to streamline workplace decomsikimg.

Integration of the two phases confirmed that extreme heat functions as a more powerful
motivational driver than poor air quality across emotional, social, and behavioral pathways, and
expands our understanding of how differences in workers' motivational responses to each hazard
can be put to work through integrated communication systems that use heat engagement as an
entry point for air quality awareness. Overall, these findings make theoretical contrstinyi
demonstrating that attachment orientation functions as a meaningful individual déferenc
variable within the RISP model by influencing risk perception, affective response, and
informational subjective norms, particularly for risks perceived as immediate and.sHiiesd
findings also challenge traditional distinctions between active and passive indorsegking.

Practically, the findings call for risk communication strategies that aré@rmatlty and socially



attuned, task-relevant, and reconsider vulnerable population message framing. Fudtrk rese
should continue to examine attachment effects on risk information seeking and avoidance across

additional hazard contexts and among more diverse populations.
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CHAPTER 1.INTRODUCTION

1.1.Background and Problem

Extreme heat and poor air quality events are increasing in frequency, duration, and
severity across the United States and are expected to continue intensifying asgipbedtures
rise (Bell et al., 2024; B. Ford et al., 2018). These hazards carry serious public health
consequences, ranging from acute illness to chronic disease and mortality. Exaeme he
contributes to heat exhaustion and heat stroke, as well as cardiovascular, respiratpgndenal
pregnancy complications (Ebi et al., 2021; J. Liu et al., 2022; Shanmugam et al., 2023; Zhu et al.,
2024). Poor air quality elevates risks for respiratory and cardiovascular diseases, neurological
conditions, and adverse reproductive outcomes (Behinaein et al., 2023; de Bont et al., 2022;
Papadiochou et al., 2024). Both hazards are also linked to adverse mental health outcomes
including heightened anxiety, depression, aggression, and suicidality (Meadows et al., 2024;
Radua et al., 2024).

Although extreme heat and poor air quality each pose risks, they often occur together (Hu
et al., 2025). High temperatures exacerbate ozone and particulate pollution andIdfixesyvi
which release smoke that further degrades air gudfibda et al., 2019). Evidence suggests that
co-exposure to both hazards is more harmful than the risks posed by either hazard alone (Austin
et al., 2021; C. Chen et al., 2024; N. Rosenthal et al., 2022). As these compound hazard events
grow more common, public health practitioners must develop and disseminate effectarecgui
for populations at greatest risk (Coker et al., 2024).

Outdoor workers are one of the most highly exposed and frequently overlooked groups in

public health planning and communication efforts (Kiefer et al., 2016). They often perform



essential functions in construction, utilities, agriculture, public works, delivery, and othe
industries (Licker et al., 2022; U.S. Bureau of Labor Statistics, 2024a). Unlike the general public
outdoor workers cannot easily limit time outside during hazardous conditions. Their jobs often
involve prolonged, strenuous tasks that heighten vulnerability to heat stress and pollutant intake
(Roelofs & Wegman, 2014; Schulte et al., 2016). Heavy breathing during strenuous labor
accelerates pollutant intake, allowing fine particles to penetrate intortge and bloodstream
(Giorgini et al., 2016), while intense exertion in high heat without shade, hydration, or rest
increases the likelihood of heat-related illness and cognitive impairmenathkgtad to

workplace injuries (Evoy et al., 2022; NIOSH, 2019).

Despite these risks, there are currently no enforceable federal protections for outdoor
workers. The Occupational Safety and Health Administration (OSHA, 2023, 2025) issues
advisory campaigns and recommendations but lacks formal standards specifying exposure
thresholds or protective actions. Only a handful of states, including California, Oregon,
Washington, Colorado, Maryland, and Nevada, have implemented heat protections, and fewer
still regulate wildfire smoke exposure (American Industrial Hygiene Association, 2024;
Szymendera, 2025). This fragmented policy landscape leaves workers to navigate complex
environmental hazards with incomplete and inconsistent information that is ofteignes
with workplace realities (Bice et al., 2024). Moreover, it creates ambiguity about theyseleri
hazards and appropriate protective actions, potentially normalizing exposure to unsafe working
conditions.

Addressing the ambiguity created by this fragmented landscape requires more than
providing clearer information; it necessitates a deeper understanding of the psychological and

relational factors that govern how workers perceive, trust, and act on risk information within the



social environment of the workplace. Research in relational risk communication confirms that

factors such as trust, credibility, and the quality of relationships with risk commonicati

institutions and other organizational actors can influed¢ RSOHTV ULVN SHUFHSWLRQ'
seeking, and behavior (Atwell Seate, 2024; Atwell Seate et al., 2025; B. F. Liu et al., 2022).

However, this work often stops short of explaimmigy individuals vary so fundamentally in

their capacity to form trusting relationships, regulate their emotions, and seek guidance,

especially when faced with a threat.

Attachment theory offers a valuable and empirically grounded framework to atldsess
very question. It posits that early life experiences create durable relatioeahgpartt
SDWWDFKPHQW R Sykteh@ativdlyw haRehdw intlividald/regulate emotion and
interpret social cues throughout their lives (Bowlby, 1969, 1982). These orientations are often
characterized along two dimensions: attachment anxiety and attachment av@idiantacer
& Shaver, 2016a). Attachment anxiety reflects an increased sensitivity to potiergats,
emotional reactivity, and desire for social approval (Shaver & Mikulincer, 2002). In the
workplace, attachment anxiety may lead a worker to be hypervigilant and constantly seek
reassurance about safety behaviors. Conversely, attachment avoidance invohassndismi
threats, suppressing emotions, and avoiding closeness with others (Hazan & Shaver, 1987). In
the workplace, attachment avoidance may lead a worker to dismiss hazard warnings or avoid
safety discussions altogether.

These distinct relational tendencies provide a lens for understaadioigker § V
engagement with risk informatior® Z R U Natildimént orientation may therefore predict how
they perceive workplace risks, interpret social cues from co-workers and supervisors, and

ultimately seek, process, and act on information about environmental hazards. Thididisserta



investigates these connections by exploring the role of attachment theory in the study of risk
information seeking to advance a novel framework for explaining and predicting risk
communication outcomes in high-risk occupational settings.
1.2.Study Purpose and Significance

To advance a novel framework, the present study integrates attachment theadng with t
risk information seeking and processing (RISP) model (Griffin et al., 1999). The RISP model is a
widely used framework for explaining how cognitive, affective, and social factors motivate
people to seek and process risk information. By integrating these two theories, this idissertat
posits that attachment orientations play a key role in fundamentally shaping théezepgnit
emotional, and social norm pathways that drive information seeking among outdoor workers
facing compound environmental risks on the job. To test this integrated model, thislresea
employs an explanatory sequential mixed-method design, using a national survey of outdoor
workers to test hypothesized relationships, followed by focus groups with outdoor workers in
Fort Collins, Colorado.

This research makes important theoretical and practical contributions. Thdlgratica
offers a novel extension of the RISP model by demonstrating how attachment theory can account
for individual variations in risk information engagement. It also provides empirical insight into
how this essential workforce actively and passively navigate information about compound
hazards, often relying on task relevance as a key motivator. Practically, these foasingf®rm
the development of tailored workplace hazard communication strategies that bester refl

ZRUNHUVY H[SHULHQFHV VRFLDO G\QDPLFV DQG UHODWLRQLI



1.3.Dissertation Organization

The remainder of this dissertation is organized into eight chapters. Chapter 2 establishes
WKH VWXG\TV FRQFHSWXDO IRXQ G DpgythriQgicah dadi antdZL QJ OLWH
relational dimensions of risk, before bridging these dimensions through attachmentitrasoy.
reviews literature on air quality and extreme heat risk information seeking in occupationa
settings, and RISP model.

Chapter 3 provides an overview of the study by presenting the hypotheses and research
guestions, outlining the explanatory mixed-methods approach, and describing how this study
builds on a larger research project. Chapter 4 reports on the quantitative phase, detailing the
national survey methodology and its statistical results, while Chapter 5 presents tiag¢i\cpiali
phase, explaining how the survey findings informed the focus group design and thematic
analysis.

Following the presentation of results, Chapter 6 integrates the findings from both the
guantitative and qualitative phases. Chapter 7 then discusses the broader significance of the
research, exploring its theoretical contributions and practical implications for congbdiealth
communication. Finally, Chapter 8 concludes the dissertation by providing an overarching
summary of the study, addressing the study's limitations, and identifying directions for future

research.



CHAPTER 2.LITERATURE REVIEW

2.1.Psychological, Social, and Relational Dimensions of Risk Among Outdoor Workers

Risk is an inherent part of the human experience, and the concept of risk perception is
central to understanding how individuals evaluate and respond to potential threats. Risk
perception influences judgments across a range of domains, including changing weather patterns
(Latif et al., 2023; van Valkengoed et al., 2024), natural hazards (Cisternas et al., 2024;
Odimayomi et al., 2021; Schneiderbauer et al., 2021), and occupational safety and health (OSH)
(J. L. Ford & Stephens, 2018; Fung, 2024; Real, 2008).

Risk perceptions are known as assessments regarding the presence or absence of risk,
ZKLFK HQFRPSDVVHYV DQ LQGLYLGXDOYYVY SHUFHSWILRQ RI W
susceptibility (i.e., physical vulnerability) and (2) the severity of the risk (Brewer et al., 2007;
Deline & Kahlor, 2019; Slovic, 1987). It is important to note that risk perceptions extend beyond
probability-based assessments and include a range of factors such as who or what will be
impacted (e.g., self, community, environment), institutional trust, risk-benefit tradesitfs, ri
immediacy, voluntariness of exposure, and emotional responses (Dickert et al., 2015; Griffin et
al., 1999; Slovic, 1987; J. Z. Yang, Rickard, et al., 2014). Many of these factors are influenced
by the process of risk communication, which refers to the interactions among individuals,
groups, and institutions in determining, analyzing, and managing risk (Cho et al., 2015; National
Research Council, 1989).

As an inherently social process, effective risk communication requires recognizing that

risk perceptions are not solely determined by individual-level factors, but also by tHe socia



context in which a person is situated in (Breakwell, 2010; Douglas & Wildavsky, 1982; Russell
& Babrow, 2011). Burke et 82009)definedVRFLDO FRQWH[W DV S3WKH VRFLRF>
VKDSH SHR&EGBYWH[GEMHWULHQFHY DQG GLUHFWO\ RU LQGLUHFWO
2). These forces include personal relationships (e.g., family, friends) and institutional influences
(e.g., workplaces), both of which shape risk perception and response (Burke et al., 2009;
Doekhie et al., 2020). Despite the acknowledged importance of these forces, most risk
communication research continues to investigate individual-level factorsatiasoloften
overlooking their interaction with social and relational dynamics (Jenkins et al., Ré2dgtein,
2023; Siegrist & Arvai, 2020). This oversight results in an incomplete understanding of risk
perception and limits the development of effective risk communication straf¥gieis&
Howe, 2023).
The social amplification of risk framework (SARF; R. E. Kasperson et al., 1988) offers
one lens for organizing these social dimensions. SARF models the flow of risk information using
the metaphor of a broadcast system (J. X. Kasperson et al., 2003). It posits that people receive
SULVN V(Le.Qrieg3ages about a hazard), either through direct experience or from
SDPSOLILFDW RRR KéspdsdhleRal), \1988; Renn, 1991; Renn et al., 1992).
Amplification stations refer to expert (e.g., scientist, healthcare provider) and nonexpert (e
family, friends, community groups) sources generating or transmitting risk information that
flows through a network of formal (e.g., mass media, social media, websites, campaigns) or
informal (e.g., facde-face conversations) communication channels (J. X. Kasperson &

Kasperson, 2005; R. E. Kasperson, 2012; R. E. Kasperson & Kasperson, 1996).



These stations then process and re-transmit information, either amplifying (integ)sifyi
or attenuating (weakening) the original risk signal, which shapes whether a risk becoajes
concern or is downplayed (Fjaeran et al., 2024; Gould & Fjaeran, 2019).

SARF{V IUDPHZRUN DOLJQV ZHOO Z bwtdormrdrkénd/pec@divé) HV HD UF
and engage with environmental hazard information. This line of work suggests that workers rely
on direct experience with risk signals from their environment (e.g., the smell of smoke, the
feeling of heat) and their own bodies (e.g., difficulty breathing, irritability, excessiveisglea
(Bice et al., 2024; Luque et al., 2019; Rosen et al., 2023; Santana et al., 2021; Veloz et al., 2020).
In the absence of such cues, they rely on indirect risk signals from a range of amplification
stations, including public health authorities, news media, and mobile weather apps éRice et
2024; Veloz et al., 2020). Crucially, this information is then further interpreted, ardpbfie
attenuated through social interactions vathworkers, supervisors, and peers, which strongly
shapesZ R U NriskJpéiteption and protective behaviors (Luque et al., 2019; Rosen et al., 2023;
Santana et al., 2021).

Although SARF effectively maps how environmental hazard information is transmitted in
ZRUNHUVY VR R4LUDI®Y iF RiQ &M dascviptive. As Kasperson and colleagi€88,

2022) have noted, it is an integrated approach, not a predictive theory, and is best used alongside
other theories to investigate the underlying social processes that undéepiercsption and

response. For instance, SARF can tell usdlsaipervisor or a co-worker is an amplification

station, but it cannot explain the individual-level variations in that processfi&ggc why

might one workerW U X VW D \WXiGadde Whik BRndtfier dismisses it? What influences

whether a worker will amplify a safety concern among their peers or attenuate it taimain

productivity? Answering these questions requires looking beyond a descriptive framework of



social processes and toward a theory that can explain individual differences in regtetitaras
and information processing under stress.
2.2.Bridging Dimensions of Risk Through Attachment Theory

Attachment theory provides such a framework, offering a robust, empirically grounded
explanation for individual differences in relational patterns and information processing under
stress (Dykas & Cassidy, 2011; Gillath et al., 2009; Mikulincer, 1997). Originally developed by
John Bowlby(1969, 1982)attachment theory explains how early experiences with caregivers
shape an individual's responses to threats throughout their lifetime.

According to Bowlby, humans possess an attachment behavioral sgstemate
psychobiological system that motivates them to seek support and protection from cau@give
attachment figures) when faced with threats. This system aligns with predictionseitfme\or
promotion theories (e.g., Higgins, 2012), as well as approach and avoidance goals (e.g., Elliott
2008). In response to threats or stressors, the attachment behavioral system is activated and
primarily functions as a prevention system that helps individuals avoid harm by seeking support
or protection from others. When support or protection is received and a sense of security is
achieved, the attachment behavioral system facilitates approach-orienteisefizch as social
affiliation or exploration (Mikulincer & Shaver, 2016b).

Repeated interactions of seeking support or protection from an attachment figure shape
DQ LQGLYLGXDOYYVY LQWHUQDO ZRUNLQJ PRGHOSIfahHLFK UHIH!
expectations about others' availability and responsiveness (Bowlby, 1982; Collins et al., 2004;
Collins & Feeney, 2004). These models influence cognitive, emotional, and behavijprakess
to threats or stress and eventually stabilize into an attachment orientatinaddefian

LQGLYLGXDOYV FKDUDFWHULVWLF SDWWHUQ RI| UFHIDDODWLRQDO



formed in early relationships with parents or caregivers (Fraley & Shaver, 2000; Shaver &
Mikulincer, 2009).
Although the theory initially focused on early-life development, Bowit888)
emphasized that attachment processes continue to influence thoughts and behaviors throughout
the lifespan. In adulthood) Q LQ G LY L G X D Ww§ pfintaR/ dilmAnki&h® oRatiachmeént
anxiety and avoidanceshapes their attachment orientation, which in turn shapes differences in
risk perception, coping strategies, and behavior (Brennan etal., I8 HUVRQYYV SRVLWLRC
attachment anxiety dimension reflects the extent to which they worry about the iatadab
support they will receive from an attachment figure, leading to heightened effortgitaima
closeness with them (Mikulincer & Shaver, 2012)Q FRQWUDVW D SHUVRQTTV SRV
attachment avoidance dimension reflects their tendency to suppress emavenoistelf-
reliance, and distrust the goodwill of an attachment figure and their capacityp {d/hiaulincer
& Shaver, 2012) $Q LQGLYLGXDOfV SdnehddhsRe3ulR (@ onvekoHdMIH W Z R
attachment styles: secure (low attachment anxiety, low attachredaace), anxious (high
attachment anxiety, low attachment avoidance), avoidant (low attacameety, high
attachment avoidance), or fearful (high attachment anxiety, high attachment avpidance

(Bartholomew & Horowitz, 1991) (see Figure 1).
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Figure 1.
Diagram of the Attachment Anxiety and Attachment Avoidance Dimensions That Ebap

Attachment Styles

Attachment avoidance

Secure attachment style
(low attachment anxiety,
low attachment avoidance)

Anxious attachment style
(high attachment anxiety,
low attachment avoidance)

Attachment anxiety =

Avoidant attachment style
(low attachment anxiety,
high attachment avoidance)

Fearful attachment style
(high attachment anxiety,
high attachment avoidance)

A 4

A 4

L

$ SHUVRQTV SRVidmeRighaRsRadd defihed/ ZyRttachment anxiety and
attachment avoidance reflect their underlying coping strategies for regulatingreathdtstress
(Main, 1990; Mikulincer et al., 2003). High scores on the attachment anxiety dimension are
associated with hyperactivating coping strategies, which involve intense effortseéweeachi

closeness and support, heightened vigilance toward threats, and excessive reassekengce-s
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These behaviors stem from inconsistent caregiving experiences, reinforcing the belief tha
intense emotional efforts are the best way to obtain support from others when encountering
threats (Mikulincer & Shaver, 2007).

In contrast, high scores on the attachment avoidance dimension are assothated wi
deactivating coping strategies, which involve suppressing emotions, dismissing tmdats
avoiding closeness with others to maintain self-reliance (Shaver & Mikulincer, 2002¢. Thes
behaviors develop in response to unavailable or unresponsive caregivers, fostering the belief that
emotional suppression and distancing from others is the best way to manage threatsa@ikuli
& Shaver, 2007).

These coping strategies for regulating emotional distress also create dis¢intonal
biases. Research suggests that individuals with high attachment anxietydreased
attentional focus on negative or threatening stimuli, consistent with hyperactivating cop
strategies (Bailey et al., 2012; Dykas & Cassidy, 2011; Ein-Dor et al., 2011; Fraley et al., 2006;
Mikulincer et al., 2003). For instance, Bailey et al., (2GbRndthat people with high
attachment anxiety exhibited longer response latencies to threatening words during araémotion
Stroop task suggesting they had difficulty disengaging from threat-related information. In
contrast, research suggests that attachment avoidance is inversely assaitiatedntion to
threat-related words, indicating a tendency to divert attention away from threatsemgbgie
from distressing information (Dewitte et al., 2007; Edelstein & Gillath, 2008; Peng 2024).

These attachment-based differences in attention have significantatigis for risk

1 A variation of the classic Stroop task, an emotional Stroop task measures how emotionally salent wor
interfere with cognitive processing. Participants are asked to name the color of typeotiaiaiy charged words
(e.g., death, love, danger) are presented in while ignoring their meaning, with slower response tiategindic
attentional bias (Bailey et al., 2012; J. M. G. Williams et al., 1996)
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information processing as individuals with attachment inse@uiig, anxious, avoidant, or
fearful-avoidant styles) may be more or less likely to seek risk information, depending on their
comfort with emotional arousal and trust in information sources. Thus, attachment-based
differences provide critical insights into how individuals assess risks and process iwiormat

Beyond risk information processing, attachment-based differ&acesnerge in broader
patterns of health and organizational behavior (Hazan & Shaver, 1990; Mikulincer & Shaver,
2020; Yip et al., 2018). Regarding health behaviors, research shows that individuals with
attachment insecurities tend to engage in fewer health-promoting behaviors angkakated
behaviors, such as smoking, excessive drinking, and disordered eating (Ahrens et al., 2012;
Davis et al., 2014). Moreover, attachment insecurity can interfere with adherence tal medic
regimens, potentially exacerbating pre-existing conditions and health risks in worlgitaogss
(Ahrens et al., 2012; Davis et al., 2014).

In the workplace, individuals with high attachment anxiety are more likely to erperie
workplace insecurity, anticipate being undervalued, and hesitate to voice safety c{iHazams
& Shaver, 1990; Jiang et al., 2019; Lanciano & Zammuner, 2014; Wu et al., 2024). In contrast,
those with high levels of attachment avoidance tend to rely on self-directeddevaking and
engage in minimal communication, which can reduce collaboration and risk-related irdarmat
sharing (Schusterschitz et al., 2018). These findings underscore the significance ofeatt&achm
shaping behaviors that are critical to managing occupational health risks.

Given its profound influence on emotional regulation, attention to threats, and
communication, integrating attachment theory into risk communication research offers a novel

and comprehensive perspective. Prior research often examines cognitive, affectivejaand soc

2 Attachment insecurity refers to higher scores on the attachment anxiety and/or exttaaboidance
dimensions otherwise known as anxious, avoidant, or fearful attachment styles.
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factors in isolation from one another. Attachment theory, however, provides a more
parsimonious explanation that integrates these dimensions. It explains how enduiimaielat
patterns, which are shaped by social experiences, drive individual differences in coghitive ri
assessments, emotional regulation, and trust in information sources. It therefore provides a
critical lens for understanding why one worker might actively seek risk information while
another disengages, ultimately enabling a more effective approach to risk comronnicati
2.3.Air Quality and Extreme Heat Risk Information Seeking in Occupational Settings

The process of actively seeking information hazard, known as risk information seeking, is
akey precursor to adopting health-protective and safety-related behaviors (Anderson et al., 2026;
Eastin et al., 2015; J. L. Ford & Stephens, 2018). This process is often triggered by increased
attention to threats, which amplifies risk perceptions and motivates indwiduaecome more
receptive to seeking new information about a risk topic (Perlstein, 2023). Understanding these
dynamics $ especially critical in high-risk occupational settings, where outdoor workers must
navigate multiple complex health and safety risks.

To understand these dynamics, it is helpful to turn to established models of information
seeking. This behavior, as defined by John@93) LV WKH 3SXUSRVLYH DFTXLVLW
LQIRUPDWLRQ IURP VHOHFWH G, ha® béxh ®demrdl RQshealththhdH UV~ S
environmental communication research (Kahlor, Yang, et al., 2020). Several theanetiedd
explain this process (see Appendix A for a review), and they consistently identify three key
motivators: (1) cognitive assessments of risk, (2) emotional responses to risk, and (3) social
pressures to seek information (Kahlor, Yang, et al., 2020; Slovic, 1987; J. Z. Yang, Aloe, et al.,

2014). In workplace settings, these motivators are further shaped by job roles, workplace
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policies, and the availability of risk information, which significantly influencetivreworkers
recognize a need for information and feel empowered to seek it (Real, 2008).

Despite the importance of risk information availability, many employers lack
administrative controfsto ensure that workers receive timely, relevant risk information about
performing work safely when faced with environmental hazards (Bice et al., 2024; Grandi et al.,
2023; Pedersen et al., 2021). This problem is further exacerbated by the fact that have adopted
safety standards for outdoor work during extreme heat or poor air quality conditions; instead
most states rely on the General Duty Clause of the Occupational Health and Satety9v¢f
(Bice et al., 2024; Parker et al., 2023).

At the national level, the Occupational Safety and Health Administration (OSHég rel
on advisory efforts rather than formal standards. For heat, OSHA continues to promote its
occupational heat iliness prevention campaign, which provides general recommendations but
does not specify when protective actions should be implemented based on exposure thresholds or
task intensity (e.g., heat index cutoffs for mandatory breaks) before the onset of heat illness
symptoms (OSHA, 2025; Szymendera, 2025). For poor air quality, OSHA encourages voluntary
employer and worker actions during active fire events without addressing other pollution
sources, such as ozone or nonwildfire particulate matter, or specifying protective measures at
defined air quality index (AQI) thresholds (Bice et al., 2024; OSHA, 2023).

Even where campaigns and policies exist, they remain fragmented and do not provide

integrated guidance for employers or workers when these compound hazards occur, despite the

8, Q WKH ILHOG RI RFFXSDWLRQDO KHDOWK DQG VDIHRW VBHBRMHIROV’
hazards or hazardous exposures (e.g., water, sunglasses, cool zones, prohibiting outdoor work in highrdgnpera
(Pedersen et al., 2021; Rother et al., 2020).

47KH *HQHUDO 'XW\ &ODXVH UHTXLUHV WKDW DOO HASORRAUV SURYL

UHFRJQL]J]HG KD]DUGV WKDW DUH FDXVLQJ RU DUROcuEtida\HAaRh & D XVH GHD
Safety Act, 1970, § 5).
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well-documented overlap between extreme heat and poor air quality in many regions of the
United States (Evoy et al., 2022; Hu et al., 2025; Kalashnikov et al., 2022). As a result, outdoor
workers are left to navigate complex heat and air quality risks with incomplete origtenns
information. This leaves many workers relying on fragmented updates from state agencies or
publicly available sources (e.g., mobile weather applications, news reports) with only broad
guidance (e.g., move indoors) that is frequently impractical advice for outdoor workerst(Bice e
al., 2024).

The fragmented policy landscape and inconsistent guidance often place the primary
responsibility of disseminating risk information to outdoor workers directly on the employer
supervisors. This reality means their motivation to seek and act on safety information is driven
less by clear institutional directives and more by a complex interplay of individdalogial
factors. Therefore, an appropriate theoretical framework must be comprehensive enough to
account for these dynamics, incorporating cognitive factors (i.e., risk perception), affective
factors (i.e., emotional responses), and social factors (e.g., workplace norms).

The risk information seeking and processing (RISP) model is uniquely suited for this
task. Unlike simpler frameworks, the RISP model explicitly integrates these key cortgponen
through concepts such as risk perception, affective response, informational subjective norms (a
measure of social pressure), and perceived information gathering capacity. Furthermase beca
the RISP model is designed to explain individual-level variations in these procepsaades
the ideal theoretical structure for integrating attachment theory and investigatireptdovng

relational patterns influence these critical workplace risk information behaviors.
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2.4.Risk Information Seeking and Processing Model

The risk information seeking and processing (RISP) model (Griffin et al., 1999) offers a
comprehensive framework for understanding the aforementioned dynamics and exploring how
DWWDFKPHQW PLJKW LQIOXHQFH RXWGRRU ZRUNHUVY ULVN L
safety resources. The RISP model integrates concepts from multiple communicati@s theor
including the heuristic-systematic model (HSM; Eagly & Chaiken, 1993), the theory of planned
behavior (TPB; Ajzen, 1991), and the extended parallel process model (EPPM; Witte, 1992).
Additionally, it influenced subsequent frameworks, such as the planned risk information seeking
model (PRISM; Kahlor, 2010), which expands upon the RISP model by treating information
seeking as a planned behavior.

In the 25 years since its introduction, the RISP model has demonstrated its utility in
explaining risk information seeking behaviors related to a variety of topics such as air pollution
(e.g., H. K. Kim & Kim, 2019; Rose et al., 2017; J. Z. Yang & Huang, 2019), water quality (e.g.,
Ahn & Noh, 2020; Hmielowski et al., 2019), per- and polyfluoroalkyl substance (PFAS)
contamination (e.g., Dong & Yang, 2023b), flooding (e.g., Griffin et al., 2008), bovine
tuberculosis (e.g., Cross et al., 2018), Zika (e.g., Hubner & Hovick, 2020), influenza (e.g., Clarke
& McComas, 2012; J. Z. Yang, 2012), and COVID-19 (e.g., J. L. Ford et al., 2023; Zhou et al.,
2023). Additionally, the RISP model has offered a valuable framework for evaluating tailored
risk communication materials. For instance, Clair ef28121)utilized this framework to
understand how recreationists use information from avalanche bulletins to make travehslecis
Similarly, Anderson et a[2026)applied this framework to evaluate how a communication

campaign influenced air quality information seeking among outdoor workers.
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The RISP model identifies seven key variables that influence risk information seeking
and processing: (1) individual characteristics, (2) perceived hazard characteristicsc(i®gaffe
response, (4) information insufficiency, (5) informational subjective norms, (6) relevant channel
beliefs and (7) perceived information gathering capacity (see Figube@rding to the RISP
model, these factors and the relationships among them determine the time and effort an
individual devotes to searching for and evaluating risk information (Griffin et al., 1999; J. Z.
Yang, Aloe, et al., 2014). Prior to an in-depth discussion of these concepts and their
interrelationships, it is important to start with their definitions.

Figure 2.

Overview of the Risk Information Seeking and Processing (RISP) Model Concepts and

Relationships
Attitudes toward information seeking __
(originally relevant channel beliefs) :
1
1
1
1
1
¥
Informational | _ __ _ ) Information seeking &
Individual subjective norms processing behavior
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Relevant hazard Perceived Information Processing
E: c-.-:”:m ‘:u:ar hazard insufficiency
perenee characteristics Secking H S
| Sufficiency R ru | ®rs
— N NH | NS
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ethnicity)
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(e.g., need for Current S Systematic
cognition, self knowledge
monitoring) +
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!
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Note.This figure is adapted from Dunwoody and Griffin (2015) and Ford et al. (2023). The dashed paths

are not a part of the original RISP model but have been tested in other empiricatiappliciaRISP.
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Starting on the left side of the model, individual characteristics are factnsléy a
FUXFLDO UROH LQ H[SODLQLQJ GLIITHUHQFHYV LQ SHRSOHTfV S\
for risk-related information (Griffin et al., 1999). Perceived hazard charactegstcgnpass an
LQGLYLGXDOYV PXOWLIDFHWHG FRIJQLWLYH DWWHNeVPHQW RI I
emotions evoked by the risk (Griffin et al., 1999; Slovic et al., 2004; J. Z. Yang & Kahlor, 2013).
,QIRUPDWLRQ VXIILFLHQ F\ beliefltHat teWp&ssBs® the @fdrmétiod X D O T V
necessary to cope with a risk, while information insufficiencPpi® LQGLYLGXDOYfV EHOLHI
lack sufficient knowledge to handle the risk (Griffin et al., 1999, 2013). Informational subjective
QRUPYV DUH DQ LQGLYLGXDOYVY EHOLHIV DERXW WKH H[WHQW
think that they should know about a risk (Griffin et al., 1999; Kahlor, 2007). Relevant channel
EHOLHIV LQYROYH DQ LQGLYLGXDOYY SHUFHSWLRQV UHJDUGI
information channels that distribute risk information (Griffin et al., 1999, 2013). Finally,
SHUFHLYHG LQIRUPDWLRQ JDWKHULQJ FDSDFLW\ WNIWHEYVY WR |
seek and process risk information to achieve their desired outcomes (Griffin et al., 2013).

The two primary outcomes of the RISP model are information seeking and processing
behaviors. Information seeking refers to the effort that individuals devote to gathering
information through various channels, both mediated and interpersonal. It is categorized into
active (nonroutine) and passive (routine) information seeking (Griffin et al., 1999). Active
information seeking involves efforts to seek information from sources that are not routinely
encountered, whereas passive information seeking involves routine exposure to risk information
based on media habits (Griffin et al., 1999, 2013). A key distinction between active (nonroutine)

and passive (routine) information seeking lies in their goals. Active information seeking s drive
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by a specific objective, whereas passive information seeking is more ritualistic land fal
predetermined pattern (Kahlor et al., 2006).

The second outcome of the RISP model is information processing, which encompasses
the cognitive processes involved in selecting, encoding, and storing risk information in an
LQ GLYLG XD @fiNn BtrlP, RO13). Information processing is further divided into two
categories: heuristic and systematic. Heuristic processing relies on cogmititeits or
SKHXULVWLFV® WR VLPSOLI\ LQIRUPDWLRQ SURFHVVIOQJ DQG L
(S. Chen & Chaiken, 1999; Griffin et al., 1999). In contrast, systematic processing requires both
cognitive ability and motivation to process information in a more analytical mannengplaci
more cognitive demands on the individual (S. Chen & Chaiken, 1999; Griffin et al., 1999). All
RISP model definitions are summarized in Table 1 below.

Table 1. Glossary of RISP Model Concept Definitions

Concept Definition

Individual characteristics IndividuaF-OHYHO IDFWRUV WKDW H[SOI
psychological perceptions of risk and their need for risk-
related information.

Perceived hazard $Q LQGLYLGXDOYY PXOWLIDFHWHG

characteristics

Affective response The emotions experienced in response to a risk.

Informational subjective The extent to which an individual believes that others whc

norms important to them think that they should know or be inforn
about a risk.

Informationinsufficiency $Q LQGLYLGXDOTV FRQILGHQFH LQ

about a risk to be able to adequately cope with it.

Relevant channel beliefs Beliefs about channels of information, including their
trustworthiness and usefulness.
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Concept

Definition

Perceived information
gathering capacity

Information seeking

Active information seeking

Passive information seeking

Information processing

Heuristic information
processing

Systematic information
processing

$Q LQGLYLGXDOYV SHUFHSWLRQ RI
necessary steps of seeking and processing risk informatic
achieve the outcome that they desire.

The effort devoted to gathering information through a varis
of mediated and interpersonal channels.

Effortful information seeking from sources that may not be
routinely encountered.

Routine exposure to risk information based on media use
habits.

The cognitive processes involved in the selection, encodir
and storage of IsSKJ HODWHG LQIRUPDWLRGC
memory.

A type of information processing that relies on cognitive
VKRUWFXWY RU SKHXULVWLFV™ DQC
on the individual.

A type of information processing that requires cognitive
ability and motivation to analytically evaluate information
and places more cognitive demands on the individual.

The following subsections provide more detailed descriptions of these concepts,

including their theoretical origins, how they function within the model, and empiricaresad

supporting the relationships between them.

2.4.1Individual Characteristics

Positioned at the beginning of the RISP model, individual characteristics help explain

GLITHUHQFHY LQ SHRSOHYfV SV\FKRORJLFDOrebk¢tdd FHSWLRQV RI

information (Griffin et al., 1999, 2013). These characteristics include, but are not limited to,

demographic factors (e.g., age, gender, ethnicity, education), past experience with a hazard (i.e.,
relevant hazard experience), and relevant values or beliefs (Griffin et al., 1999, 2004). Relevant

KD]DUG H[SHULHQFH VHUYHV DV D UHIHUHQW FUKI/HILRKRWY WK
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regarding risk information seeking (Griffin et al., 2004). Although the RISP model primarily
defines this as direct, personal experience with a hazard, other scholars have proposed expanding
this definition to include indirect, vicarious risk experiences gained through media expu$ure a
interpersonal sources (Lim et al., 2024; S. Rosenthal, 2022). Media exposure and interpersonal
sources can provide indirect yet impactful exposure to environmental hazards beyond
LQGLYLGXDOVY GHhuY iHffa&ciBgHiskFoliBfevan®ksPaping information seeking
behavior (Ho et al., 2014; Lim et al., 2024; S. Rosenthal, 2022).

Beyond hazard experience, Griffin et@013)called for further exploration of
individual characteristics in the RISP model, including need for cognition and self-mugitasi
well as additional motivations for information seeking, such as impression and defense
motivation. Since then, scholars have answered this call by exploring individual diffenence
environmental attitudes and beliefs (J. Z. Yang, Kahlor, et al., 2014; J. Z. Yang & Zhuang,
2020), cultural values (Hmielowski et al., 2018; H. K. Kim & Kim, 2019), and personality traits
delineated in the Big Five moddlS.-C. S. Li et al., 2024). These studies demonstrate the variety
of individual characteristics that can be studied within the RISP model and expand our
understanding of individual differences in risk information seeking behaviors. However, it is
worth noting that experiences, values, beliefs, and personality traits can fluctuate owrdime
across contexts (Chopik & Kitayama, 2018; Kendal & Raymond, 2019; Kyle et al., 2024;
Sosnowska et al., 2021; Stepanova, 2022). The fluctuation of these factors as individual

characteristics highlights a gap in RISP research on more stable individual chaiegtstsh

5 The Big Five model is widely used to explain individual variations in personality and comprises five
comprehensive dimensions of human personality which include extraversion, agreeablengssticossess,
neuroticism, and openness to experience (McCrae & John, 1992).
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as attachment, that are deeply engrained and influence how individuals appraise #aleats, s
support, and process information across various contexts.

The RISP model posits that individual characteristics shape five key factorsivpdrc
hazard characteristics, informatimsufficiency, informational subjective norms, relevant
channel beliefs, and perceived information gathering capacity (Griffin et al., 1999, 2013). While
many studies have consistently validated the influence of individual charactevisthe first
three factors, their effect on relevant channel beliefs and perceived information gathering
capacity have received less attention.

JXUWKHUPRUH 5,63 UHVHDUFK YDULHV LQ LWs¢mHILQLWL
studies emphasize demographic factors as predictors of these relationships (e.g. @kiffin e
2004; Kahlor & Rosenthal, 2009; Noh et al., 2016), while others have focused on experiential or
cognitive traits such as personal values or past hazard experience (e.g., Griffin et al., 2004,
Kahlor & Rosenthal, 2009; Noh et al., 2016). This variation makes it challenging to determine
which individual characteristics are the most reliable predictors of risk informatdmg. The
following sections, however, will provide an overview of how individual characteristics function
as antecedents to perceived hazard characteristics, infornmeidficiency, and informational
subjective norms and summarize the existing evidence testing these relpsionshi

2.4.1.1. Individual Characteristics and Perceived Hazard Characteristics

The RISP model predicts that individual characteristics will influence indavidu
perceptions of risk (i.e., perceived hazard characteristics) (Griffin et al., 1999, 2013). For
instance, regarding demographic factors, research suggests that women, people with a college
education, those living in the Midwest or southern United States, and those with pre-existing

health conditions (e.g., asthma or COPD) are more likely to perceive environmental hazards as a
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greater threat to their health than people from other parts of the United States (Parikh et a

2022; Shin et al., 2019). Additionally, based on prior research (e.g., Griffin et al., 1998; E. J.
Johnson & Tversky, 1983), Griffin et al. (1999) argued that individuals with relevant hazard
experience will be more likely to have higher perceptions of the risks associatechaitard
compared to those who have not. Indeed, studies have documented this relationship for flooding
(e.g., Griffin et al., 2008; Stephens et al., 2023), poor water quality (e.g., Griffin et al., 2004;
Griffin & Dunwoody, 2000), hurricanes (e.g., J. Z. Yang & Zhuang, 2020), and coastal erosion
(e.g., J. Huang & Ells, 2021). Relevant values or beliefs are another type of individual
characteristic that may cause an individual to have increased or decreasptignsro¢ a

particular risk. For instance, Yang and Zhuang (2020) found that those who believed the science
on climate change reported greater risk perception about hurricanes. In another interesting
example, Kim and King2019)found that participants who scored high on egalitarianism

perceived greater risks from particulate air pollution compared to participants who held
individualistic or hierarchical world views.

2.4.1.2. Individual Characteristics and Information Insufficiency

The RISP model proposes that individual characteristics will directly predict hotv muc
information an individual perceives that they need about a particular topic (Griffin et al., 1999,
2013). Indeed, evidence suggests that women, racial minorities, and younger people are more
likely to report a greater need for risk-related information compared to their counterpéfis (G
et al., 2004; Rose et al., 2017). Additionally, Kahlor and Rose(®B88P)found that participants
with high levels of education were more likely to perceive their current knowledge as being
sufficient to adequately cope with the risks associated with climate change. Sthdies offer

some insight into this relationship; however, many RISP studies do not test this relation
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2.4.1.3. Individual Characteristics and Informational Subjective Norms

The RISP model specifies individual characteristics as a direct antecedensaditdie
pressure that one may experience to stay informed about a particular risk (Griffin et al., 1999,
2013) $FFRUGLQJ WR WKH 5,63 PRGHO RQHTV SRVLWLRQLQJ ZL
predict the social pressure they feel to be knowledgeable about a particular risk. Indéssd, stud
have documented this relationship. For instance, research suggests that women, mamatities
those with lower incomes are more likely to perceive social pressure to be informed d&bdout ris
related topics (Griffin et al., 2004) $GGLWLR QDO O\ 2019)stedydR @artituafeV
air pollution, they found that egalitarianism as an individual characteristic esnasge
significant predictor of informational subjective norms.

2.4.2 From Perceived Hazard Characteristics to Risk Perception

In the RISP model, individual characteristics are predicted to influence percersed ha
characteristics, which represent the cognitive evaluation of a risk (J. Z. Yang & Kahlor, 2013).
7TKHVH FRIJQLWLYH HYDOXDWLRQV LQ WXUQ VKDSH D SHUVRC(
Consistent with broader risk perception literature (e.g., Rosenstock, 1974; Slovic, 1987; Witte,

1994), the RISP model theorizes that this combination of cognitive and affective response
LQFUHDVHY DQ LQGLYLG X(Oriifiét QHPBPOG).IRU LQIRUPDWLRQ

Griffin and colleague§1999)argued that perceived hazard characteristics consisted of a
combination of perceived susceptibility, perceived severity, institutional trust, and persona
FRQWURO 3HUFHLYHG VXVFHSWLELOLW\ LV DQWR ZIHCIGKWD O v
others and perceived severity is their estimate of the potential seriousness of th@difimet
al.,, 2008, 2013) , QVWLWXWLRQDO WUXVW UHIHUV WR D SHUVRQTV W

employer, government agencies, or scientific institutions, to manage risk and protect the publi
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from the harm (Griffin et al., 2004). Personal conttoV RQH YV SHU FH lthéiHabiliyf R QW UR O
to prevent personal harm (Griffin et al., 2004)tially, perceived hazard characteristics

represented combination of these four factors. However, most modern RISP studies

conceptualize it more narrowly as risk perception, which is the product of only perceived
susceptibility and perceived severity, often omitting institutional trust and pexsmrtad!

(Brinker et al., 2020; J. Z. Yang, Aloe, et al., 2014; J. Z. Yang & Kahlor, 2013). Following this
tradition, the present study conceptualizes perceived hazard characteristikpasception.

2.4.3 Affective Response

According to the RISP model, risk perception is a direct predictor of affective response,
which are the emotions that an individual experiences based on their perception of the risk
(Griffin et al., 1999, 2013). In essence, because risks are often negative events that may cause
LOQMXU\ RU LOOQHVYV DQ LQGLYLGXDOYfV SHUFHSWLRQ RI WKF
often provoke a negative affective response such as worry, anxiety, fear, or anger (Hmielowski et
al., 2019; J. Z. Yang, 2012; J. Z. Yang, Aloe, et al., 2014; J. Z. Yang & Kahlor, 2013). Indeed,
several studies have documented a direct relationship between perceived hazatetichiasac
and negativeD I IlHFWLYH UHVSRQVH ZLWK HYLGHQFH RI LQGLYLGXDC
anger, disgust, and fear) in response to a variety of health and environmental risks (e.g., Griffin
et al., 2004; 2008; Kahlor, 2007; Rose et al., 2017; Yang & Huang, 2019; Yang & Kahlor, 2013).
The RISP model proposes that the emotions that an individual experiences after cognitively
assessing the risk causes them to evaluate if they have sufficient information tatbdpe w

risk, otherwise known as informatiamsufficiency (Griffin et al., 1999, 2013).
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2.4.4 Information Insufficiency

Centrally positioned in the RISP model, Griffin and colleagd899)identified
informationinsufficiency as a key motivator of information seeking and processing. The concept
of informationinsufficiency is inspired by the sufficiency principle from the heuristic-systematic
model (HSM; Chaiken et al., 1989). This principle posits that individuals seek a level of
SVXIILFLHQW X Q BelievetvéyDoanEanfidentiwd@pe with a given risk (Eagly &
Chaiken, 1993). Based on the sufficiency principle, the RISP model theorizes that people will be
motivated to seek information until they reach their sufficiency threshold (Kahlor et al., 2003).
The sufficiency threshold is defined as the amount of information an individual perceives they
need to be confident in their knowledge about a risk topic (Griffin et al., 2008). Accordingly, an
individual achieves information sufficiency when they think that their sufficiency thresheld ha
been met. Likewise, an individual experiences information insufficiency when theyveeace
gap between their sufficiency threshold and their current knowledge. Current knowledge refers
to the amount of information that an individual perceives they already have about a risk (Griffin
et al., 1999)It should be noted that current knowledge is not an objective measure of how much
the individual actually knows, but how informed they believe they are.

The RISP model assumes that the greater the gap an individual perceives between their
current knowledge and their sufficiency threshold, the more likely they will be to seek risk
information (Griffin et al., 1999, 2004). Specifically, it postulates that people who peeceive
large gap between their current knowledge and their sufficiency threshold will be tedtiva
engage in nonroutine information seeking and systematic information processing behaviors.
However, those who are satisfied with their current knowledge are predicted to engage in routine

information seeking and heuristic information processing behaviors (Griffin et al., 1999, 2004).

27



RISP model studies have supported this prediction in studies about air pollution (e.g., H. K. Kim
& Kim, 2019; J. Z. Yang & Huang, 2019), smoke emissions (e.g., Rose et al., 2017), per- and
polyfluoroalkyl substance (PFAS) contamination (e.g., Dong & Yang, 2023a), and flooding (e.g.,
Griffin et al., 2008).

2.4.5.Informational Subjective Norms

Positioned as another direct antecedent of information insufficiency is informational
VXEMHFWLYH QRUPYV 7KLV FRQFHSW LV DGDEMBHAZzehU RP WKH \
1991) concept of subjective norms. Subjective norms have two dimensions: injunctive norms and
descriptive norms (Ajzen, 1991; Rimal & Real, 2003). Injunctive norms refer to perceptions
about whether important others approve or disapprove of a given behavior, and descriptive
norms refer to perceptions of whether important others are performing the behavior (Ajzen,
1991, 2005; Cialdini et al., 1990). The RISP model predicts that when important others in an
LQGLYLGXD O 1 VknoRr BhoDt@ rigkHtNdtarRiididial will be motivated to achieve
information sufficiency (Griffin et al., 1999, 2013). In this pursuit, individuals may seek more
information so they can compare their own skills and knowledge with others to obtain social
approval (Gutteling & de Vries, 2017; Neuwirth & Frederick, 2004).

,Q *ULIILQ D Q G199R)0ri@ikaDndodél, Vhformational subjective norms
indirectly predicted information seeking through information insufficiency. However, Griffin et
al. (2013)later amended the model such that informational subjective norms are also a direct
predictor of information seeking and processing behaviors. Since then, several studies have
documented the role of informational subjective norms as a direct predictor of information
seeking and an indirect predictor through information insufficiency (e.g., Ahn & Kahlor, 2020; J.

L. Ford et al., 2023; Griffin et al., 2008; Kahlor, 2007; J. Z. Yang, Rickard, et al., 2014).
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2.4.6 From Relevant Channel Beliefs to Attitudes

In its original formulation, the RISP model included relevant channel beliefs as a key
variable, defined as people's beliefs about an information channel's usefulness and fastential
distortion (Griffin et al., 2004, 2008). This concept was rooted in the mass media environment of
the late 20th century, where channels like television and newspapers were domiritmetGri
al., 1999; Kosicki & McLeod, 1990). The model posited that even if motivated, a person would
not seek information from a channel they believed to be biased or unhelpful. However, as the
information landscape has evolved, information seeking is much more likely to involvplenulti
channels. Consequently, empirical support for the role of relevant channel beliefs has been
consistently weak (e.g., Clarke & McComas, 2012; Griffin et al., 2008; Z. J. Yang et al., 2010),
largely because the concept struggled to account for the diverse channels people now use (J. Z.
Yang & Kahlor, 2013).

Recognizing these limitations, Kahl@007, 2010proposed a crucial update to the
model by replacing relevant channel beliefs with attitudes toward informatiomgeBkawing
from the theory of planned behavior (Ajzen, 1991), this concept refers to an individual's positive
or negative evaluation of theet of seeking risk information itself. The primary advantage of this
approach is that it is channel-agnostic. It suggests that individuals who perceive imiormati
seeking as a worthwhile activity are more likely to engage in it, regardless of whetbeutbe
is a website, a social media post, or a news broadcast. This reconceptualizationsethieance

PRGHOYV XWLOLW\ DQG SUHGLFWLYH SRZHUZLY@anyyVkKaHIoR RGHU Q
et al., 2014; J. Z. Yang & Huang, 2019)
This revised approach has been widely adopted and validated. Numerous studies have

demonstrated a strong, positive relationship betw@éh R SaitddeMoward seeking and their
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actual information seeking and processing behaviors (J. L. Ford et al., 2023; J. L. Ford &
Stephens, 2018; Ho et al., 2014; Hovick et al., 2014; H. K. Kim & Kim, 2019; J. Z. Yang &
Huang, 2019; J. Z. Yang & Kahlor, 2013). These findings confirm that individuals with more
positive attitudes are more likely to both seek out information and process it sysadynati
Given this robust empirical support, the present study will also replace relevanekhaliefs
with attitudes toward information seeking.

2.4.7.From Perceived Information Gathering Capacity to Seeking Control

The RISP model initially included perceived information gathering capacity as another
moderating variable situated between individual characteristics and infonnmagufficiency.
SHUFHLYHG LQIRUPDWLRQ JDWKHULQJ FDSDFLWDWM DQGQGL)Y
understand risk information (Griffin et al., 2008; Gutteling & de Vries, 2017). Griffin and
colleagueg1999)explained that this concetRPELQHY ERWK DQ LQGLYLGXDOYV
(i.e., self-efficacy; Bandura, 1982) and their actual cognitive resources capacjtyapacity;

Eagly & Chaiken, 1993). Griffin et a1999)argue that perceived efficacy and capacity are
particularly important for promoting behavioral outcomes that require more cognitive effort to
seek and process information. Based on this argument, the RISP model posits that even if
individuals are motivated to achieve information sufficiency, their perceptions ke
accessing and of their capacity to understand the information will influence their informati
seeking and processing behavior (Dunwoody & Griffin, 2015; J. Z. Yang & Liu, 2021).

Studies testing this relationship have yielded inconsistent results. Some &iudgk¢hat
more favorable perceptions of perceived information gathering capacity predicted more active
information seeking and processing (e.g., Dong & Yang, 2023a; Griffin et al., 2004, 2008;

Kahlor & Rosenthal, 2009; J. Z. Yang et al., 2022). Conversely, other studies did not find
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evidence supporting this relation (e.g., J. L. Ford et al., 2023; Hubner & Hovick, 2020; Kahlor,
2007; J. Z. Yang et al., 2011). Yang and Kahlor (2013) suedtsit this inconsistency may
stem from perceived information gathering capacity being conceptualized primarily as an
internal process, placing responsibility solely on the individual to understand and access risk
LQIRUPDWLRQ ZLWKRXW DFNQRZOHGJLQJ WKDW VANQWAHHW XUD
of control over the information seeking process. For instance, a worker might know how to
access and understand information about these hazards; however, the demands of their job might
prevent them from seeking that information when conditions deteriorate.

7R EHWWHU DFFRXQW IRU ERWK LQWHUQDO DQG H[WHUQI
over information seeking, Kahl¢g2007, 2010)SURSRVHG UHFRQFHSWXDOL]JLQJ 3S
LQIRUPDWLRQ JDWKHULQJ FDSDFLW\" DV 33raihg fdmvtheG LQIRUP
theory of planned behavior (TPB; Ajzen, 1991), Kah2010)defined this reconceptualization
DV DQ LQGLY hitdixt th€irfcentEoH@ek thé information seeking process, which
comprises both internal factors (e.g., cognitive resources, ability to undétahexternal
factors (e.g., lack of access to objects needed to facilitate the behavior).

According to Kahloi(2010) perceived information seeking control operates in the same
way that perceived information gathering capacity operates. Essentially, even ifgreople
motivated to achieve information sufficiency, they are more likely to seek and process
information if they perceive themselves to have control over the information seeking process
Several studies have provided evidence supporting this reconceptualization (e.g., Elastin et a
2015; J. L. Ford & Stephens, 2018; Kahlor et al., 2019; H. K. Kim & Lai, 2020). Based on these
empirical findings, the present study will adopt perceived information seeking control instead of

perceived information gathering capacity.
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2.5.Chapter Summary

This chapter established the theoretical foundation for the present study by exploring the
psychological, social, and relational dimensions of risk for outdoor workers. It began by arguing
that risk perception is not solely an individual calculation but is deeply shaped by sotiis.
The social amplification of risk framework (SARF) was introduced as a model for describing
how risk information is transmitted and shaped by social sources, such as co-workers, peers, and
supervisors. However, the chapter identified a key limitation of SARF: While it destitdbes
flow of risk information, it cannot explain the individual-level variations in how workers trust,
interpret, and act on that information. To address this limitation, the chapter introduced
attachment theory as a robust framework for explaining enduring, individual differences in threat
appraisal, emotional regulation, and relational patterns under stress. It outlined how distinc
attachment styles (e.g., secure, anxious, avoidant, fearful avoidant) lead to different coping
strategies and attentional biases, which have significant implications for aedltafety
behaviors in the workplace.

Finally, the chapter situated these theoretical concepts within théicpeatext of air
guality and extreme heat risks, noting that a fragmented policy and communication landscap
places the burden of risk management on workers themselves. The risk information seeking and
processing (RISP) model was presented as the ideal operational framework becaggatieint
the key cognitive, affective, and social factors that drive information seeking. The review of
RISP literature highlighted a novel contribution for the present study: while prior research has
examined fluctuating individual characteristics, the role of a stable, deeply ingraihedith as

attachment has been overlooked. By integrating attachment theory as a key "individual
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characteristic,” this study can test how these fundamental relational patteresaaefthe
broader processes of risk information seeking.

Having established the theoretical rationale, identified a significant gap inettature,
and selected a comprehensive framework, the next chapter will translate this waincept
foundation into a formal research design. It will present the specific hypotheses and research
guestions that will guide the investigation into how attachment influences outdoorsvadie

information seeking and processing behaviors.
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CHAPTER 3. THE PRESENT STUDY

The risk information seeking and processing (RISP) model has been widely applied in
health and environmental communication research to predict risk information sedkanvge
while accounting for individual differences (Dong et al., 2024; J. Z. Yang, Aloe, et al., 2014).
Over time, researchers have expanded the model by examining the influence of additional
individual characteristics such as environmental attitudes and beliefs (hg,.Rahlor, et al.,
2014; J. Z. Yang & Zhuang, 2020), cultural cognition (Hmielowski et al., 2018), cultural
worldviews (H. K. Kim & Kim, 2019), and personality traits (S.-C. S. Li et al., 2024). While
these studies broaden our understanding of the range of individual characteristics relegant to th
RISP model, these characteristics can fluctuate over time and across J@texig &

Kitayama, 2018; Kyle et al., 2024; Sosnowska et al., 2021; Stepanova, 2022).

The variability of these characteristics highlights the need for RISP research foexam
more deeply ingrained psychosocial characteristics. This study addresses this needdtngntegr
attachment theory into the RISP model to operationalize enduring psychosocial ifldividua
differences that shape how people respond to threat, regulate emotion, interpretisscehad
engage with risk information. Importantly, attachment does not replace core RISP concepts;
rather it helps explain variability in the motivational processes that preiskdeformation
seeking.

The proposed hypotheses explore how individual differences in attachment anxiety and
attachment avoidance affect key components of the RISP model by conceptuakzihmaeitt

as an individual characteristic within the model. Additionally, this chapter propgpetheses
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that explore the extent to which core RISP model relationships hold in the contexts of poor air
guality and extreme heat. Finally, three research questions pertain to wistdbésieed RISP
model relationships vary depending on the specific risk topic and how these dynamics can be
effectively analyzed using qualitative methods.

3.1. Hypothesis Development

3.1.1Integrating Attachment into the RISP Model

In adulthood, two primary dimensions of attachment (i.e., attachment anxiety and
attachment avoidance) shape differences in risk perception, coping strategies, &t beha
(Brennan et al., 1998). Attachment anxiety is characterized by a preoccupation with tafations
security and is associated with hyperactivating coping strategies for managingnaistress
(Mikulincer et al., 2003). These strategies are manifest cognitively, emotionallyo@aliys
Cognitively, these strategies surfasa heightened sensitivity to threats, often causing
individuals with high attachment anxiety to overestimate the severity and perdemahce of
risks (Ein-Dor et al., 2011; Shaver & Mikulincer, 2002). Emotionally, these strategieasec
emotional reactivity, particularly worry and fear in response to perceived dangers (Mik&lincer
Shaver, 2016b). Socially, these strategies manifest as increased effortssigrséieknt
reassurance and validation from others, making individuals wittehagtachment anxiety more
attuned to the expectations and norms within their social network.

These cognitive, emotional, and social manifestations of hyperactivating coping
strategies associated with attachment anxiety are expected toydimtgdnce key components
of the RISP model. First, the tendency to overestimate threats suggests that higfreeatta
anxiety will be positively related to risk perception (i.e., the product of perceived suscgptibilit

and severity). Second, the pattern of heightened emotional reactivity suggests a positive
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relationship with negative affective response, as individuals with higher ragatkanxiety are

more prone to experience worry and fear. Finally, the strong need for social validation indicates
a heightened sensitivity to informational subjective norms, suggesting that individtrals wi

higher attachment anxiety will perceive greater social pressure to be informed skauBased

on this reasoning, the following hypothesis is proposed:

Hypothesis 1:Attachment anxietys positively related to (a) risk perception, (b) negative

affective response, and (c) informational subjective norms.

In contrast to attachment anxiety, attachment avoidance is associated wiivatieg
coping strateigs for managing emotional distress (Mikulincer & Shaver, 2016b). Cognitively,
these strategies emerge as tendencies to downplay threats and divert attention-elatetsk
cues, resulting in lower perceptions of personal susceptibility (Ein-Dor et al., 20th @tlal.,
2009). Emotionally, these strategiagolve managing distress by actively suppressing and
disengaging from negative feelings like fear and worry (Fraley & Shaver, 1997; Mikulincer et
al., 2003; Mikulincer & Shaver, 2016b). Socially, these strategies emerge as a strong mreferenc
for independence and self-reliance, leading individuals with high attachment aetdan
PLQLPL]H WKH LPSRUWD Q F(Bafz &Ry da H008 ISBtsterg itk levdllL, Y H V
2018).

These cognitive, emotional, and social manifestations of the deactivating coping
strategies associated with higher attachment avoidance are likely tvelggafluence key
components of the RISP model. First, the tendency to downplay and divert attention away from
attention from threats suggests that higher attachment avoidamegatively related to risk
perception. Second, the active suppression of emotion suggests a negative relationship with

negative affective response, as these individuals are less likely to report feelirgsycdlout
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risks. Finally, the strong preference for self-reliance suggests a negativanstigiwith
informational subjective norms, as these individuals are less likely to be infiliepsecial
pressure. Based on this reasoning, the following hypothesis is offered:

Hypothesis 2:Attachment avoidands negatively related to (a) risk perception, (b)

negative affective response, and (c) informational subjective norms.

SWWDFKPHQW WKHRU\ SRVLWV WK Dmer&zQuith@h&@rLYLGXDOYfV |
exploration system, which governs how they seek, process, and act on new information (Bowlby,
1969, 1982). Although attachment secufriyknown to foster curiosity and openness to new
information or perspectives, attachment insecUritydermines this process by limiting
engagement with unfamiliar or challenging information (Dykas & Cassidy, 2011; Mikulincer,

1997; Mikulincer & Shaver, 2016b). This general reluctance to engage with new or challenging
information is expected teduce the likelihood that individuals with attachment insecurity will
perceive gaps between their current knowledge and the knowledge needed to cope with a risk,
otherwise known as information insufficiency in the RISP model. Based on this reasoning, the
following hypothesis is proposed:

Hypothesis 3:(a) Attachment anxiety and (b) attachment avoidance are negatively

related to information insufficiency.

Building on the principle that attachment insecurity limits engagement with ne
information, it is likeyWKDW WKHVH UHODWLRQDO SDWWHUQV DOVR VK
RI LQIRUPDWLRQ VHHNLQJ $WWLWXGHV WRZDUG LQIRUPDWLF

negative evaluation of the behavior, are a key predictor of information seeking intentions (J. L.

6 Attachment securityefers to lower scores on both the attachment anxiety and attachment avoidance
dimensions, otherwise known as a secure attachment style.

7 Attachment insecurity refers to higher scores on the attachment anxiety and/or exttaaboidance
dimensions, otherwise known as the anxious, avoidant, or fearful attachment styles.
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Ford et al., 2023; Kahlor, 2010; Kahlor, Yang, et al., 2020). These attitudes are shaped by
whether a person views the behavior as useful or distressing.

Considering that individuals with attachment insecurity tend to process information in
ways that reinforce existing beliefs and reduce cognitive discomfort, they may evhkarct of
seeking new, potentially challenging information as threatening or unhelpful (Bourne et al.,
2014; Mikulincer, 1997). These patterns suggest that attachment insecurity might toster m
negative attitudes toward engaging in this behavior. Accordingly, this study offers the following
hypothesis:

Hypothesis 4:(a) Attachment anxiety and (b) attachment avoidance are negatively

related to attitudes toward information seeking.

$Q LQGLYLGXD O fevitabow igvas & & padt€dvio iRfludnce their perceived
information seeking control, which refers to their belief in their ability to access and anderst
risk information (Kahlor, 2010; Kahlor, Yang, et al., 2020). This concept is similar to self-
efficacy, which isS H R Sh@ligffiivtheir ability to successfully perform a behavior (Bandura,
1982). Self-efficacyLV VKDSHG E\ DQ LQGLYLGXDOYfV LEWHUQDO ZRUN
2016). Both attachment anxiety and avoidance are expected to undermine andrali@d V
perceived control over the information seeking process, as attachment insecurity oftsrafoste
more negative or rigid internal working model of the self.

Attachment anxiety, characterized by a negative view of the self and a gerleddl lac
confidence, is consistently linked to lower self-efficacy across various domains (Marntarosh e
al., 2013; Meredith et al., 2006; Morison & Benight, 2022; Richards & Schat, 2011; Tagini et al.,
2021). This suggests that individuals with attachment anxiety feel less capaidetniedy

seeking and processing risk information. Attachment avoidance is often linked to a strong sense
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of self-reliance, the specific act of information seeking may threatenoidant individuaf] V

sense of autonomy because it requires relying on external sources (Mikulincer, 1997). Research
suggests that this with external reliance may lead them to perceive lofaeffisaty over a

behavior they are uncomfortable with (Leenders et al., 2019; Maduakor et al., 2022; Mikulincer,
1997).

Taken together, both attachment anxiety and attachment avoidance are eixpected
undermineon§V FRQILGHQFH LQ WKHLU DELOLW\ WR PDQDJH WKH 1
Accordingly, the following hypothesis is proposed:

Hypothesis 5:(a) Attachment anxiety and (b) attachment avoidance are negatively

related to perceived information seeking control.

The hypothesized relationships between attachment anxiety, attachment a,cgchainc

RISP model variables are illustrated in Figure 3.

39



Figure 3.
Conceptual Model lllustrating the Hypothesized RelationshiisH5) Between Attachment

and RISP Model Variables

Risk perception

Hla (+) /
H1b (+) .

Hle ()

Negative affective

Attachment anxiety response

H3a (-)

Hda (-)

H5a (-) Informational
subjective norms

H2a (-)

Information
H2b (-) insufficiency

H2c ()

H3b (-)

Attitudes toward

Attachment avoidance H4b (-) information seeking

=P \

Perceived information
seeking control

Note.The (+) and (-) symbols indicate the proposed positive or negative relationships of each hypothesis.

3.1.2.Testing Core RISP Model Relationships

Although the preceding hypotheses extend the RISP model by integrating attachment
theory, this study also provides an opportunity to test the model's core relationships in two
critical and under-studied risk contexts: air quality and extreme heat. Despitasits
application, the RISP model has seen limited research concerning air quality hazardshend, to t
DXWKRUYfVY NQRZOHGJH KDV QHYHU EHHQ DSSOLHG WR H[WUF
KD DUGV WHVWLQJ WKH PRGHO Y ¥e cBiegtGOadseROPMDO UHODWLRC

validating its applicability and refining future risk communication strategies.
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A central tenet of the RISP model is that information insufficiency motivates information
seeking intention (J. Z. Yang & Kahlor, 2013). Although the link between information
insufficiency and information seeking intention is well-supported by prior research (e.g., Ahn &
Kahlor, 2020; J. L. Ford et al., 2023; Hovick et al., 2021; H. K. Kim & Lai, 2020; Zeng et al.,
2023), the subsequent role of intention in translating information insufficiency into active
information seeking behavior is less understood (Kahlor, Yang, et al., 2020). Accordingly, the
present study posits that information seeking intention is the key process linking the
psychological state of information insufficiency to the behavioral outcome (see Figure 4)
Therefore, the following hypothesis is proposed:

Hypothesis 6:(a) Information insufficiencys positively related to information seeking

intention and (b) information seeking intentisrpositively related to active information

seeking. Additionally, (c) information seeking intention mediates the relationship
between information insufficiency and active information seeking.

Figure 4.

Hypothesized Relationships (H6a-H6c) for Informatinsufficiency, Information Seeking

Intention (Mediator), and Active Information Seeking.

I
I Information seeking 1

intention ;
Hé6a (+) 1 (Héc) I H6b (+)
e o o e e e e e a
Information Active information
insufficiency seeking

Note.The (+) symbols indicate the proposed positive direction of each relationship and the dashed box

indicates the proposed mediating variable.
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The RISP model posits that negative affective response to a risk (e.g., fear, worry) act as
KHXULVWLF FXHV KLJKOLJKWLQJ DQ LQGLYLGXDOTWDZDUHQ}
knowledge and the information needed to respond effectively to the risk (Griffin et al., 2008; So
et al., 2019; J. Z. Yang & Kahlor, 2013). This relationship between negative affective response
DQG LQIRUPDWLRQ LQVXIILF L H®B9)doyhitive igr¢tlonanmd@eMviidhw K 1 D E
posits that negative, risk-induced emotions act as motivators for information seeking by
increasing feelings of uncertainty and the need for control. Empirical studies have cdysistent
confirmed this relationship, finding that individuals who experience heightened negative
emotions in response to risk tend to have higher perceptions of information insufficiency (J. L.
Ford et al., 2023; Lu et al., 2021; J. Z. Yang & Zhuang, 2020). In addition to this indirect
pathway, research suggests that positive and negative affective response dancilg
influence information seeking, independent of perceived knowledge gap (J. L. Ford et al., 2023;
Griffin et al., 2008; Kahlor, 2010; ter Huurne et al., 2009; J. Z. Yang & Kahlor, 2013).

Although studies have found that both positive and negative emotions can directly
encourage information seeking, for a few reasons the present study focuses on negative
emotions. First, negative emotions are more strongly linked to an urgent need to reduce
uncertainty, whereas positive emotions are typically less urgent in their influendemnation
seeking (Gasper & Zawadzki, 2013; Tugade et al., 2021). Second, hazards such as poor air
guality and extreme heat are more likely to elicit negative emotiondloes¢Campbell et al.,

2022; Lim et al., 2024; J. Z. Yang & Huang, 2019). Therefore, focusing on negative affective
responses provides a clearer assessment of its role in motivating informstifficiency and

seeking intention. Accordingly, individuals who experience stronger negative affective espons
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to a risk are expected to perceive greatsufficiency and stronger information seeking intention

(Figure 5). Therefore, the following hypothesis is proposed:
Hypothesis 7:Negative affective respongepositively related to (a) information
insufficiency and (b) information seeking intention. Additionally, (c) information
insufficiency mediates the relationship between negative affective respods
information seeking intention.

Figure 5.

Hypothesized Relationships (H7a-H7c) for Negative Affective Response, Information

Insufficiency, and Information Seeking Intention

l_ ____________ I

1 Information 1

] . .
insufficiency |

H7a (+) | (H7c¢) I H7b (+)
I ____________ o
Negative affective Information seeking
response intention

Note.The (+) symbols indicate the proposed positive direction of each relationship and the dashed box

indicates the proposed mediating variable.

The RISP model also identifies informational subjective norms as another key antecedent
of both information insufficiency and information seeking intention (Griffin et al., 2008, 2013).
Individuals are more likely to seek risk information when they believe that important @algers
family, friends, or colleagues) expect them to know about a topic (Dong & Yang, 2025; Griffin
et al., 1999). This perceived knowledge gap then motivates information seeking (Gaffin et

2008).
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By and large, studies provide support for the relationship between informational
subjective norms and information insufficiency (Fung et al., 2024; Lu et al., 2020; Park et al.,
2023; J. Z. Yang, Aloe, et al., 2014). However, some inconsistencies have been observed. Of
note for this study, Yang and Hua(®P19)did not find a relationship between informational
subjective norms and information insufficiency regarding air pollution concerns in China. The
authors reasoned that individuals who already felt highly knowledgeable about the topic might
not experience greater perceived insufficiency under social pressure. While they didusst disc
FHLOLQJ HIIHFW WKHLU H[SODQDWLRQ VXJJHVastgunte& DW SDU)
for the null finding, not a limit in measurable knowledge.

$OWKRXJIK <D QJ(IDPBindingb Luddest that social pressure may have less
influence when individuals already feel knowledgeable, informational subjective normdlcan st
motivate engagement through other pathways. Specifically, research indicatasethat the
absence of perceived information insufficiency, such norms may directly drive information
seeking (J. L. Ford et al., 2023; Z. Liu et al., 2022; J. Z. Yang, Kahlor, et al., 2014; J. Z. Yang &
Huang, 2019). In other words, individuals may feel compelled to seek information to not only to
address their own knowledge gaps, but also to align with perceived social expectations (see
Figure 6). Therefore, given the consistent support for these relationships in tharéteiree
following hypothesis is proposed

Hypothesis 8:Informational subjective norms are positively related to (a)

information insufficiency and (b) information seeking intention. Additionally, (c)

information insufficiency mediates the relationship between informational sulgectiv

norms and information seeking intention.
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Figure 6.
Hypothesized Relationships (H8&) for Informational Subjective Norms, Information

Insufficiency (Mediator), and Information Seeking Intention

I_ ____________ I

! Information I

| . .
insufficiency |

H8a (+) I (H8¢) | HSb (+)
I ____________ o
Informational Information seeking
subjective norms intention

Note.The (+) symbols indicate the proposed positive direction of each relationship and the dashed box

indicates the proposed mediating variable.

Building on the theory of planned behavior (TPB; Ajzen, 1991), attitudes toward
information seeking referst® Q LQGLYLGXDOYYV RYHUDOm®atdadd DOXDWLRQ RI
information (Kahlor, 2007, 2010). Individuals who perceive information seeking as valuable or
beneficial are more likely to intend to seek it, regardless of the source or channel (Kahlor, Olson,
et al., 2020). Empirical studies consistently support this relationship (J. L. Ford et al.,.2023; J
Ford & Stephens, 2018; Kahlor, Yang, et al., 2020; H. K. Kim & Kim, 2019; J. Z. Yang &
Huang, 2019). Based on this evidence and reasoning, the present study offers the following
hypothesis:

Hypothesis 9:Attitudes toward information seeking are positively related to

information seeking intention.
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Similarly, drawing again from the theory of planned behavior, KgRigd7, 2010)
conceptualized perceived information seeking control as the internal (i.e., seftgffand
external (.,e,.DFFHVVLELOLW\ IDFWRUV WKDW LQIOXHQF® RQHYV DI
information seeking control is particularly relevant in workplace contexts wheresdgoagesk
information may be limited by organizational policies or job demands (J. L. Ford, 2019; J. L.
Ford & Stephens, 2018). Studies consistently show that higher perceived control corresponds
with stronger intentions to seek risk information (Eastin et al., 2015; Kahlor et al., 2019; H. K.
Kim & Lai, 2020).

Hypothesis 10:Perceived information seeking conti®positively related to

information seeking intention.
Figure 7.
Hypothesized Direct Relationships of Attitudes Toward Information Seeking and Perceived

Information Seeking Control on Information Seeking Intention

Attitudes toward
information seeking H9 (+)
Information seeking
intention
Perceived information H10 (+)

seeking control

Note.The (+) symbols indicate the proposed positive direction of each relationship and the dashed box

indicates the proposed mediating variable.
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TogetherH1 through H10 establish a foundation for testing both the extended and core
RISP pathways in the contexts of air quality and extreme heat, while also allowing for
comparisons across risk topics and methods employed in the following sections.

3.2. Research Questions

This study extends the RISP model to the contexts of air quality and extreme heat, two
hazards that differ in salience, physiological immediacy, and regulatory attention. dkergll
research questions address how these contextual factors may shape information-seeking
processes and whether RISP pathways vary across risk topics, geographic regions, and
methodological approaches.

The perceived salience of environmental and weather-related hazards plays a cgtical rol
in shaping risk perceptions and influencing engagement with risk information (Bigsby et al.,
2022; Covello et al., 1986; Frewer et al., 1997; J. Z. Yang, Kahlor, et al., 2014). Salience refers
to how noticeable, pressing, or psychologically engaging a risk is (J. Z. Yang, 2019). The
salience of hazards, such as poor air quality and extreme heat, varies depending on geographic
exposure, daily routines, and occupational demands (Dvir et al., 2024; Strauss & Orlove, 2021;
Van Tol et al., 2024). A related body of research on perceptual salience suggests that people
attend to environmental hazards when they become noticeable, inconvenient, or threatening
(Silver, 2019; Stewart et al., 2012).

Although both air quality and extreme heat endanger outdoor workers, they differ
markedly in the onset of symptoms and the availability of institutional guidantientexheat
often triggers rapid physical symptoms (e.g., sweating, dizziness, or haaseéag the hazard
more immediately noticeable (Coker et al., 2024). In contrast, poor air quality tends to become

salient more slowly because symptoms like respiratory irritation or fatigue haweex sihset
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(Bice et al., 2024; Campbell et al., 2022; Santana et al., 2021). As a result, workers often rely on
external information sources (e.g., AQI indices, forecasts) to assess air quality risks, whereas
extreme heat can often be evaluated directly through physical sensations.

Differences in communication visibility may further contribute to this sasieheide.
Since 2011, the Occupational Safety and Health Administration (OSHA) has implemented
national heat illness prevention campaigns that include clear guidance for safety sn@asure
specific temperature thresholds (Morrissey et al., 2021; OSHA, 2011). In co2t&st$ TV
communication regarding air quality hazards has been limited. For example, the agency has
issued general recommendations through a press release that encourages emgigeroto
implement procedurestd HGXFH H[SRVXUHV WR (R OEHAX ROG2Q p@r&l FHV V DU
3), but without guidance specifying what types of procedures should be used at which &ir qualit
threshold.% H\R Q G 2 éffoks] public health campaigns focused on reducing air quality
exposures remain less developed than those addressing heat iliness prevention, which may
make air quality hazards less salient or familiar to outdoor workers.

Taken together, these differences in perceptual cues and communicatiomysigiest
that air quality and extreme heat may activate distinct cognitive and motalgtiaihways
within the RISP model. Accordingly, the present study examines whether these hazards
differentially shape the relationships between attachment orientations and RISRs;as el
as the relationships among RISP concepts.

Research Question 1Do the proposed attachment and RISP model relationships differ

when the topic is (a) poor air quality versus (b) extreme heat?

Hazard salience may also be shaped by regional differences in exposure to specific

environmental risks, public health messaging, and institutional support for risk mitigadron.
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instance, air quality may be more salient to outdoor workers in the western Unitsddbato
recurring wildfire smoke events, whereas outdoor workers in the South may be more attuned to
extreme heat risks due to the frequency of high temperatures and heat advisories in that region.
These regional exposures may influence key RISP conéept8/ KDSLQJ LQGLYLGXDC
engagement with a hazard, their perceptions of what others expect them to know, and their
motivation to stay informed. Studies have found that geographic proximity to a hazard (e.g., a
disaster zone or pollution event) can influence how individuals perceive risks and process
information $ULDV HW DO %DOAHNLHQj HW DO 6HYHUW\
Vatovec, 2012). Additionally, the availability and salience of regional health messaging ma
shape norms and perceived control over information seeking, further contributing to geographic
variation in risk communication outcomes (Griffin et al., 2008; Ramirez et al., 2017; Schoenherr
& Thomson, 2020). Based on these arguments, this study poses the following research question:
Research Question 2How do recent hazard experiences, RISP concepts, and
information seeking behaviors differ across U.S. regions?
Finally, there is growing interest in using qualitative methods to better understand air
guality and heat-related concerns (Mclintyre et al., 2024) as well as whether RISP model
relationships emerge in qualitative data (Bullock, 2023; Clair et al., 2021). The quamntitat
studies that have been conducted may not fully capture the lived experiences, dedigign-ma
SURFHVVHV DQG FRQWH[WXDO EDUULHUV WKDW VKDSH RXWC
(Lindlof & Taylor, 2019; Minkler, 2008).
Qualitative research methods offer an opportunity to explore how this audience interprets
these risks and articulate their information needs, perceived norms, and sense of control,

providing a more nuanced and context-driven perspective that may reinforce existing
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guantitative studies or reveal new pathways for future targeted poor air quality, extreme heat, or
RISP model quantitative studies (Clair et al., 2021; Mcintyre et al., 2024; Pascal et al., 2021)
For example, qualitative data may provide richer insights into structural barriers; such as
workplace policies, employer communication practices, or perceived consequences of
information seeking at work) that could shape information seeking behaviors in ways that have
not been fully captured by the RISP model (J. L. Ford, 2019). Furthermore, workers may
describe peer behaviors or informal workplace norms that constrain or facilitate their irdarmati
seeking decisions and protective behavior adoption. This knowledge will offer more insights into
targeted risk communication strategies that align with workplace norms. Based on tmsgas
the final research question is posed:
Research Question 3How do qualitative findings reinforce or extend insights about risk
information seeking and processing within the RISP model?

Table 2 lists the hypotheses and research questions for the present study.
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Table 2.

List of Hypotheses and Research Questions

Integrating Attachment into the RISP model

Hypothesis 1 (H1)

Hypothesis 2 (H2)

Hypothesis 3 (H3)

Hypothesis 4 (H4)

Hypothesis 5 (H5)

Attachment anxietys positively related to (a) risk perception, (b)
negative affective response, and (c) informational subjective norms.

Attachment avoidancis negatively related to (a) risk perception, (b)
negative affective response, and (c) informational subjective norms.

(a) Attachment anxiety and (b) attachment avoidance are negatively
related to information insufficiency.

(a) Attachment anxiety and (b) attachment avoidance are negatively
related to attitudes toward information seeking.

(a) Attachment anxiety and (b) attachment avoidance are negatively
related to perceived information seeking control.

Testing Core RISP Relationships

Hypothesis 6 (H6)

Hypothesis 7 (H7)

Hypothesis (H8)

Hypothesis (H9)

Hypothesis 10 (H10)

Research Questions

Research question 1 (RQ1)

Research question 2 (RQ2)

Research question 3 (RQ3)

(a) Information insufficiencys positively related to

Information seeking intention and (b) information seeking interison

directly positively related to active information seeking. Additiongtty,
information seeking intention will mediates the relationship batwee

information insufficiency and active information seeking.

Negative affective respongepositively related to (a) information
insufficiency and (b) information seeking intention. Additionally, (c)
information insufficiency mediates the relationship between negative
affective response and information seeking intention.

Informational subjective nornis positively related to (a)

information insufficiency and (b) information seeking intention.
Additionally, (c) information insufficiency mediates the relationship
between informational subjective norms and information seeking
intention.

Attitudes toward information seekirg positively related to information
seeking intention

Perceived information seeking control is positively related to informat
seeking intention.

Do the proposed attachment and RISP model relationships change Lt
on whether the topic is (a) poor air quality or (b) extreme heat?

How do RISP variables and information seeking behaviors differ
across U.S. regions?

How do qualitative findings reinforce or extend insights about risk
information seeking and processing within the RISP model?
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3.3.Research Design
Charmaz2006)emphasizes that research methods should be guided by the research
problem itself. Accordingly, this study employed an explanatory sequential mixed-method
design to examinK RZ DWWDFKPHQW LQIOXHQFHV RXWGRRU ZRUNHU\
behaviors related to air quality and heat hazards. In this design, researchers fitsacdlle
analyze quantitative data, and then use those results to inform a subsequent qualit#itleapha
provides deeper insight into the quantitative findings (Creswell & Creswell, 2023; Creswell &
Plano Clark, 2018). Figure 8 provides a visual overview of these phases as applied in the present

study.

52



Figure 8.

2YHUYLHZ RI WKH 3UHVHQW 6WXG\YV ([SODQDWRU\ 6HTXHQWL
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The quantitative phase used a survey to investigate the influence of attachment theory
variables on the RISP model, while examining existing relationships within the modeltagoss
risk topics. This approach aligns with previous studies that have validated the RISP emdel (s
Dong et al., 2024; J. Z. Yang, Aloe, et al., 2014 for reviews), including those that introduce new
variables to the model (e.g., Braun & Niederdeppe, 2012; Hmielowski et al., 2018; H. K. Kim &
Kim, 2019; Wang et al., 2021). However, most of these studies rely on quantitative methods,
even though scholars have emphasized the need for qualitative approaches to enhance our
XQGHUVWDQGLQJ RI WKH 5(@iffinreRaG, 20.%; 8. B.HhKDQ 2005 V
Schemer et al., 2008). Despite these calls, only a limited number of studies have applied
gualitative or mixed-methods approasiie.g., Bullock, 2023; Clair et al., 2021; Rosen et al.,

2023).

Responding to these calls for qualitative inquiry, this study used focus groups to provide
contextual insights into the survey findings. Focus groups were chosen because they allow
participants to engage in collective meaning-making, draw on shared experiences, and respond to
HDFK RWKHUT)\a dyhhniv had I5WoL ackievable in one-on-one interviews (Lindlof &
Taylor, 2019) 7KLY DSSURDFK LV SDUWLFXODUO\ YDOXDEOH JLYHQ
how perceptions of air quality and extreme heat risks are socially constructed among outdoor
workers, and how these perceptions influence their information seeking and protective behaviors.
3.4.Study Context

This study builds on a larger research effort funded by the U.S. Environmental Protection
Agency (EPA), Smoke Ready Communities: Creating and Sustaining Air Quality

Communication Using Targeted Communication Interventions (EPA GralR®B63). The
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broader project supped the development and evaluation of targeted air quality messaging in
northern Colorado. Through this effort, the Air Aware workplace air quality communication
campaign was developed in collaboration with municipal outdoor workers in Fort Collins
Colorado (Anderson et al., 2026; Bice et al., 2024, 2025).

Coloradof V 1 R URMit IR&hQe has consistently exceeded the U.S. National Ambient
Air Quality Standards for ozone over the past two decades (U.S. EPA, 2024). This region, which
includes Fort ColinsUHSUHVHQWY RQH RI WKH VWDWHY{fV PRMW SHUVL
this area, elevated ozone levels are primarily driven by a combination of vehistans, oll
and gas development, and large animal feeding operations, and are further intensified by wildfire
smoke (deSouza & Hood, 2024; Flocke et al., 2020). For instance, the 2020 Cameron Peak and
East Troublesome wildfires, which together burned more than 400,000 acres northwest of Fort
Collins caused th&& LW\JV DLU TXDOLW)\ LQ @hrhpalthylfor anRitive[drolipsl
for several consecutive days (Colorado Division of Fire Prevention & Control, 2025; U.S. EPA,
2020). These conditions posed heightened risks for outdoor workers who were expected to work
through the smoke with limited protective guidance. Such experiences highlight the need for
research on air quality communication interventions designed to protect this populatiom, whos
occupational exposure places them at greater risk than the general public (Licker et al., 2022).

Between May and August 2022, formative research for the Air Aware campaign included
a statewide survey of Colorado outdoor workers (Bice et al., 2024) and focus groups with
municipal workers in Fort Collins (Anderson et al., 2026; Bice et al., 2025). The survey revealed
that higher risk perceptions, along with both self-efficacy and response efficacy beliefs about
protective behaviors (e.g., rescheduling strenuous tasks, wearing masks, monitoring AQI), were

associated with increased protective action. However, only efficacy beliefs, not aeptpesm,
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significantly predicted information seeking behaviors. Additionally, workers reportedgeiyi
multiple sources for air quality information, including mobile apps, media outlets, local
government, public health agencies, family and friends, and the National Weather @icace
et al., 2024).

The focus groups with outdoor workers in Fort Collins provided further insights into the
behaviors described in the state survey. Participants generally understood the healttpasks
air quality exposure and recalled heightened concern from working outdoors during the Cameron
Peak Firé when air quality was noticeably poor (e.g., reduced visibility, odor, physical
symptoms). However, they expressed less concern about ozone exposure or the long-term health
effects of cumulative exposure to poor air quality. Social norms played a key rol@imgsha
protective behaviors, with family, friends, and a strong workplace safety culture reinforcing risk
awareness and protective actions (Anderson et al., 2026; Bice et al., 2025).

Despite these positive social influences, workers identified several bavrgasking
information and adopting protective measures. Heat-related discomfort discouraged mask use,
job demands limited opportunities to relocate work indoors, and poor cell service sometimes
hindered access to online information. Workers expressed varied informational needs and
communication preferences, ranging from visual cues (e.g., the visibility of local landmarks) to
digital updates via mobile apps. Many recommended a centralized alert systens, wxtioa
email notifications, supported by visually engaging signage and clear, actionable giindance

adjusting work activities under poor air quality conditions (Bice et al., 2025).

8 The Cameron Peak Fire burned from August to December 2020, 14 miles west of Fort Collins, becoming
the largest recorded wildfire in Colorado history (Cappucci, 2020; Colorado Division of FirenfRse\& Control,
2025)
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In response, the Air Aware campaign was co-designed with municipal outdoor workers to
address these needs through strategic branding, messaging, and multi-channel communication.
Campaign branding incorporated recognizable local imagery and color-coded visuals aligned
with AQI levels to convey risk at a glance. Messaging emphasized both short-term androng-te
health consequences of poor air quality, reinforced social norms around protective behavior, and
encouraged information-seeking and planning (Bice et al., 2025).

The campaign launched in June 2023 and ran through September 2023. Members of the
research team introduced Air Aware during morning safety meetings with Parks and Recreation
DQG 1DWXUDO $UHDYVY HPSOR\HHYV KLJKOLJKWLQJ WXE UHJLRC
available resources. Following this introduction, printed materials (e.g., flyers, deciarts) ch
magnets, stickers), interactive tools, and real-time text and email alertdepdoged to sustain
engagement (see Appendix B). Materials were displayed in common areas and included a QR
code linking to the Air Aware Linktree, which provided local air quality conditions, forecasts
and sign-up options for alerts. Alerts were distributed at 6:30 a.m., allowing workers to plan for
the day, with follow-ups at noon if conditions worsened. Employees in Parks and Recreation and
Natural Areas served as the treatment group, while Utilities Department workerslogees
in similar city roles formed the control group.

To evaluate campaign effectiveness, a posttest survey was conducted between Beptembe
and October 2023. Workers in the treatment group reported seeking air quality information more
frequently than those in the control group, indicating improved information seeking behavior.
Subjective norms continued to play a strong role, with workers influenced by social networks in
both seeking information and adopting protective actions. However, findings for risk perception,

perceived control, and behavioral intention were mixed, suggesting that ongoing environmental,

57



RUJDQL]DWLRQDO RU VWUXFWXUDO EDUULHUV PD\ KDYH OLP
received (Anderson et al., 2026; Bice et al., 2025). Building on these findings, Air Aware was
relaunched in May 2024 and extended through September 2024 with Parks and Recreation and
Natural Areas employees. The campaign was also expanded to include Utilgaasnint staff
allowing for broader participation and continued assessment of its effectiveness.

The present study builds upon this foundation by extending the RISP model to
incorporate attachment theory as a framework for understanding how individual differences
LQIOXHQFH RXWGRRU Z RddékiHdavd|prdtedtive de@aviongd. A BiNiheRQ
inquiry emerged from insights gained during the Air Aware formative focus groups in 2022,
where workers emphasized the importance of social influences and workplace culturenig shapi
their protective actions. The strong role of subjective norms observed in the 2023 campaign
evaluation further highlighted the need to examine social and relational fastach as
attachment that may underlie the risk information-seeking process among this population. In
DGGLWLRQ ZRUN H beétfrete@QdisEbthf@ v ami HIReX3/during the 2022 focus
groups motivated exploration of how extreme tadfEcts engagement with air quality
information. Accordingly, the present study expands the scope of investigation across diverse
workplace sectors and geographic regions to better capture variation in hazard experiences.
Finally, the incorporation of a qualitative phase provides deeper insight into the social and
FRQWH[WXDO IDFWRUV VKDSLQJ ZRUNHUVY GHFLVLRQV DERXY\
serves as an opportunity to evaluate the Air Aware campaign while considering thatioregr

of heatrelated guidance into future iterations.
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3.5.Chapter Summary

Chapter 3 outlined the theoretical framework integrating attachment theory intdkthe ris
information seeking and processin§ , 63 PRGHO WR H[SODLQ RXWGRRU ZRUN
guality and extreme heat hazards. Ten hypotheses and three research questions wetk presente
covering three focal areas: (1) integrating attachment into the RISP model (2) variations in RISP
relationships across hazard topics and geographic contexts, and (3) integration of qualitative
methods to explore contextual factors underlying information-seeking and protective behaviors.
This integration of attachment as an individual characteristic within the Rt8EImrovides a
comprehensive approach for examining psychological, social, and relational influences on
environmental hazard risk communication outcomes across a range of occupatimgal sett

geographic areas.
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CHAPTER 4.QUANTITATIVE PHASE

4.1.Survey Methods
This chapter details the quantitative phase of this study, including the survey methods,
sampling, data collection, measures, and results of the quantitative analysis.

4.1.1. Sampling

This study used a quota sampling approach to ensure a geographically representative
sample of outdoor workers across the United States. Quota sampling is a nonprobability
sampling technique where the sample of individuals obtained matches the proportions of key
demographic characteristics of the population of interest (Lamm & Lamm, 2019; Moser &
Stuart, 1953). Although this approach effectively targets specific groups, it may introduce
selection bias, which potentially limits the generalizability of the resuitsrn@n et al., 2014;

Futri et al., 2022; Malhotra et al., 2017; Sarpy et al., 2012).

Quotas were established for U.S. region, gender, and age based on the U.S. Census
% X U H(BOXZ) ¥merican Community Survey. The specific quotas for U.S. region were 17%
for the Northeast, 21% for the Midwest, 38% for the South, and 24% for the West. To better
reflect outdoor work demographics, quotas were adjusted to oversample participants who
identified as male and those between the ages of 25-44 (U.S. Bureau of Labor Statistics, 2024a,
2024b). Specifically, the gender quota was adjusted to 70% male and 30% female. Age quotas
were set to 16% for ages 18-24, 29% for ages 25-34, and 31% for ages 35-44, 14% for ages 45-
54, and 10% for ages 55-64, aligning with employment data for outdoor industries (U.S. Bureau

of Labor Statistics, 2024a, 2024b).
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Following the methods of previous studies of the RISP model (e.g., J. Z. Yang & Liu,
2021) an a priori sample size was calculated using G*Power version 3.1.9.6 for linear multiple
regression (Faul et al., 2007). Based on the anticipated effect size (0.20), the destedlstati
power level (.80), the number of predictors (8), and desired probability level (0.05), the
minimum required sample size was 161. For web-based surveys, it is recommended tarecruit a
additional 15-20% of the minimum sample size to account for potential nonresponse attrition or
careless responses (Futri et al., 2022; Hochheimer et al., 2016; Jones et al., 2022; Morgan &
Carcioppolo, 2014). Given this recommendation, the final sample included 220 participants.

4.1.2 Eligibility and Recruitment

Participants were recruited usi@ORXG5HVHDUFK TV UQIgbrimWas ODWIR U
selected because research indicates it provides a more diverse and natiorsigntafive
sample compared to alternatives like Amazon Mechanical Turk (Chandler et al., 20h®arart
et al., 2024, Peer et al., 2022). For a fee, researchers can post surveys or experiments that have
been created through third-party platforms, such as Qualtrics, SurveyMonkey, or Google Forms
(CloudResearch, 2024; Hartman et al., 2024). When new studies are posted, participants in the
CloudResearch pool receive email invitations to participate. Those who aretedeneéviduals
can follow a link to review study details and instructions before deciding whether togaaetici
voluntarily.

A multi-layered approach was used to ensure data quality, combining the platform's
internal vetting with study-specific screening procedures. During participant onboarding,
CloudResearch uses its proprietary Sentry® system, which employs technical checks (e.g.,

verifying unique IP addresses) and behavioral measures (e.g., assessing language
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comprehension). This is supplemented by continuous monitoring of the active participant pool,
which has demonstrated a high attention-check pass rate (Hartman et al., 2024).
CloudResearch further ensures data quality by allowing researchers to screen their data
and reject participants suspected of rushed or careless responses within 14 days of participati
provided they give a valid explanation for each rejection. Using these tools, researehdatie
quality screening was based on three criteria: (1) response to commitment, (@jues
performance on embedded attention check questions in the survey, and (3) survey completion
time.
After providing informed consent (see Appendix C), participants encountered a
commitment request that reiterated the primary eligibility criteria (i.egkE8 years or older
and spending at least 50% of their workday outdoors) and emphasized the importance of
following instructions and providing thoughtful responses. Those who confirmed that they met
these criteria and could participate attentively were granted access to thevieyl $articipants
who did not meet the eligibility criteria or chose not to commit were given the opt@sxtithe
study.
Participants who continued with the survey were further evaluated based on attention
check performance and survey completion time, following recommendations from Berinsky et
al. (2021) and Desimone et al. (2015). Three attention check items were embedded within the
VXUYH\ VHH $SSHQGL[ & 7KHVH LWHPV LQFOXGHG D QRQVHC
WR ZRUN PRQWKY SHU \HDU"’ D GLUHFW LQVWUXFWLRQ LWV
VHOHFW uBbWOUIR@IHIY D Q-@GsponsX [wdnpikepunvingYphirticipants to type a
VSHFLILF ZRUG 3,1 \RX KDYH FDUHIXOO\ UHDG WKLV TXHVWLR

EODQN p2WKHUY ER[ EHORZ~ 2Q0\ SDUWL F¢tkS anQwdseZKR SDVYV
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completion times fell within two standard deviations of the mean were retained inahe fi
dataset.

A total of 238 participants completed the survey. Following data screening, 18 responses
were removed for rushed completion times or failed attention checks, resulting in a fipkd sam
of 220 participants. Participants whose data passed all quality checks received $5 dionpensa
through their CloudResearch Connect account, redeemable via PayPal, direct bank transfer, or
Amazon Gift Card.

4.1.3 Ethical Approval, Informed Consent, and Data Security

Before data collection began, the study received approval from Colorado State
B8QLYHUVLW\TV ,QVWLW X W[IRB @ B9d5]5BtivielsdtartigRHe su@ey, 5 %
participants gave informed consent via a formal consent document (see Appendix C).
Participation was voluntary, and no identifying information was collected to ensuregaantici
anonymity. In addition, each participant was assigned an anonymous, unique identification
number through the CloudResearch recruitment platform. All survey responses were aggregated
and are reported without disclosing individual data. Finally, survey data was stored on a
password-protected external hard drive.

4.1.4 Data Collection Procedures
4.1.4.1. Survey Design

This study employed a cross-sectional survey design; data were collected at pasitigle
LQ WLPH WR FDSWXUH SDUWLFLSDQWVY SHUFHSWLR®@V H[SHL
and extreme heat hazards at work. Although cross-sectional surveys may reveal associations
among variables, they do not allow for the empirical confirmation of causality (Morgan &

Carcioppolo, 2014).
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After providing informed consent and responding to the commitment request, participants
advanced to the survey which began with questions about their age and their job. Then
participants were introduced to key definitions related to air quality and extreme blewlinig
descriptions of relevant indices and warning systems such as the Air Quality Index (AQI) and
HeatRisk Index. At this stage, they were also given instructions on how to use hyperlinks to
show these definitions throughout the survey for their reference. This feature was designed to
improve clarity and minimize misinterpretation by allowing participants to accedgaddi
explanations when needed. The complete questionnaire, including the informed consent,
commitment request, key definitions, and all survey measures is provided in Appendix C.

All survey items are based on the operationalizations recommended by attachment theory
and RISP scholars; the language was modified to align with the context of air quality and
extreme heat risks. The majority of items were rated on five-point Likert scales fasteangi
across response options and to reduce the cognitive burden on participants.

4.1.4.2. Pilot Testing and Refinement

To ensure the clarity, functionality, and reliability of the survey, a two-phase pilot study
was conducted. The first phase, a usability test, took place between July 15-18, 2024, with
PHPEHUV Rl WKH DXWKRUYV SHUVRQDO fodsad Sridehtifitnd LRQD O G
technical issues, testing survey functionality, and ensuring that participants coulddead a
answer questions effectively. Feedback from this test highlighted some issues sudings mis
labels on the negative affective response items and typos, and it provided some formatting
recommendations, including the need to bold key terms. Additionally, some participants reported
difficulties accessing stimulus materials on the Wix website and noted that someochefi

hyperlinks were broken. These issues were addressed before proceeding to the second phase,
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The second phase, a soft-launch pilot, was conducted on July 25, 2024, using a subset of
the sampler(= 20) recruited through CloudResearch. This phase aimed to assess initial scale
reliabilities and confirm that the survey functioned correctly on the platform. After confirming

strong reliability scores (see Table 3) and survey functionality, the full study was ldunche

Table 3.

Pilot Test Reliability Scores

Measure

&URQEMFKTV

RISP measureszAir quality

Risk perception

Negative affective response
Information insufficiency
Informational subjective norms
Attitudes toward information seeking
Perceived information seeking control
Information seeking intention

Active information seeking

RISP measures tExtreme heat

Risk perception

Negative affective response
Information insufficiency
Informational subjective norms
Attitudes toward information seeking
Perceived information seeking control
Information seeking intention

Active information seeking
Attachment measures

Attachment anxiety

Attachment avoidance

.83
91
Not applicable
.93
.97
.80
.99
Not applicable

.79
.90
Not applicable
87
.94
.79
.98
Not applicable

.90
.89

4.1.5 Measurements

Participants responded to items assessing attachment, risk perception, négative a

response, informational subjective norms, information insufficiency, attitudes toward
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information seeking, perceived information seeking control, information seeking intention, and
active information seeking. Each RISP-related concept was assessed separatedyédityai
DQG HIWUHPH KHDW WR HYDOXDWH KRZ SDUWLFLSDQWVY SHLU
two hazards. Additional measures captured participfpatst experiences with air quality-related
symptoms and heat ilinesses, their demographic characteristics, and workplaes pelated to
air quality and extreme heat.

To mitigate potential order effects, the Qualtrics block randomization feature was used
for all RISP measures to present participants with either the air quality or extranidok of
RISP-related questions first. The following subsections provide a detailed overview of each
measurement used in the study. Each of the following concepts were assessed separately for bo
air quality and extreme heat, unless otherwise noted. Descriptive statisticsfeupazy
measure are presented in Appendix D.

4.15.1. Risk Perception

SDUWLFLSDQWVY ULVN SHUFHSWLRQV RI DLU TXDOLW\ DQ¢
items adapted from Kahlor et €020)and Hovick et al(2014) Consistent with prior RISP
model studies, risk perception was assessed through two key components: perceived severity and
perceived susceptibility. Perceived severity was measured by asking participadisateihow
serious they believed the health risks of working outdoors during poor air quality and extreme
heat conditions were on a five-point Likert-type scale (btat all serious5 =extremely
serioug. Perceived susceptibility was assessed on a similar five-point scateo{atall likely
to 5 =extremely likelywhere participants indicated their likelihood of being negatively

impacted by the health risks of working outdoors during poor air quality and extreme heat. These
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items achieved acceptable reliability in the full study for both air qualty (/0,M = 12.34,SD
= 5.98) and extreme heabg€ .73,M = 13.90,SD= 6.02)

Following the conventions established in prior research, (e.g., Griffin et al., 2008; H. K.
Kim & Kim, 2019; J. Z. Yang, Rickard, et al., 2014), perceived severity and perceived
susceptibility were multiplied to create an overall risk perception index for air quality and
extreme heat.

4.1.5.2. Negative Affective Response

Risks inherently involve the chance of harm; therefore, many RISP studies measure
affective responses in terms of negative emotions such as concern, worry, fear, and overwhelm
(e.g., Hovick et al., 2021; J. Z. Yang, Kahlor, et al., 2014; J. Z. Yang & Kahlor, 2013).
Accordingly, participants were asked to indicate the extent to which they felt worriedyednc
overwhelmed, or scared when thinking about working outdoors during poor air quality and
extreme heat conditions. These responses were measured using a total of eight items (i.e., four
items for air quality and four items for extreme heat) on a five-point Likert scaleghe-of
these feelings t6 =a lot of this feeliny These items achieved good reliability in the full study
for air quality (D= .91,M = 2.85,SD= 1.13) and extreme heaD¢ .88,M = 3.29,SD= 1.07).

Then, the four items for each hazard were averaged to create separate indices of negative
affective response for air quality and extreme heat.

4.1.5.3. Information Insufficiency

Information insufficiency was operationalized as the gap betizeBDUWLFLSDQW {V
perceived current knowledge and their knowledge sufficiency threshold (Griffin et al., 2008).
Although past RISP studies have used 100-point response scales for these measures (e.g., Griffin

et al., 2008; Kahlor, 2010; J. Z. Yang & Kahlor, 2013), this study adopted 10-point response
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scales (e.g., Brinker et al., 2020; Lu, 2015) to maintain closer consistency with other response
scales in the present study and reduce the cognitive burden on participants. Rartiaipd
their current knowledge about the health risks of working outdoors during poor air gMiadity (
5.35,SD= 2.34) and extreme hedl = 6.70,SD= 1.94) on a scale of @dthing to 10 all
there is to knoyv They also reported their perceived sufficiency threshold for knowledge about
these hazards on a similar O- to 10-scale (poor air quility6.76,SD = 2.32; extreme heatl
=7.12,SD= 2.25).

Consistent with more recent studies of the RISP model (e.g., Ahn & Kahlor, 2023; H. K.
Kim et al., 2020; H. K. Kim & Kim, 2019), an analysis of partial variance (Cohen & Cohen,
1983) was used to calculate information insufficiency for air quaiity:(4.90,SD= 2.17) and
extreme heat| = 4.69,SD = 2.14) that contains the residual variance of the sufficiency
threshold accounting for the variance of perceived current knowledge (S. Rosenthal, 2013). This
approach helps address the limitations of using a raw difference score (e.g., sensitive to floor and
ceiling effects) and the regressed change approach (e.g., the inflated explained variance in
information insufficiency).

4.1.5.4. Informational subjective norms

Previous studies using the RISP model predominately measure information subjective
norms using measures of injunctive norms (e.g., Kahlor, 2010; J. Z. Yang & Kahlor, 2013) or
exclusively (e.g., Hovick et al., 2021; J. Z. Yang, 2012) without measuring descriptive norms. In
line with this practice, the current study adapted items from Hovick @C#1) Participants
indicated their level of agreement with three statements includiGdr Y&bple who are
important to me think that | should seek information about air qualikry family expects me

to seek information about air quality, D @P@8ogle that | work with expect me to seek
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LQIRUPDWLRQ D ETRes®\iteMk Werk XIEo@ievénted for extreme heat. Responses
were recorded on a five-point Likert scale (&trongly disagree t® =strongly agreg and
scores were averaged to create separate indices for air quality and extreme heaheblsases
demonstrated good reliability in the full study for air quali=.90,M =2.90,SD=1.19) and
extreme heatD= .88,M = 3.33,SD=1.14.

4.15.5. Attachment

Attachment was measured using a modified version of the 12-item Experiences in Close
Relationships-Short Form (ECR-S) by Wei et al. (2007). The ECR-S is a shortened version of
the Experiences in Close Relationships (ECR) Scale developed by Brenngh®&lbased
on a factor analysis of 323 items used in self-report attachment measures. Brennan and
colleague41998)identified 18 items to measure attachment anxiety and 18 items to measure
attachment avoidance. Wei et @007)further refined this scale into the ECR-S, which consists
of six items for attachment anxiety and six items for attachment avoidance. Acrodgisittora
studies, Wei and colleagu€007)reported alphas ranging from .77 to .86 for attachment
anxiety and .78 to .88 for attachment avoidance, indicating good reliability with the brigina
ECR.

For the context of this study, to better capture attachment as an individual etistract
variable, UHIHUHQFHV WR URPDQWLF SDUWQHUV ZHUH UHSODFHG
in previous studies applying this measure in organizational contexts (e.g., Richards,& Schat
2011). Participants rated these items on a seven-point scag@hgly disagreg7 =strongly
agree and cores were summed for anxious and avoidant attachment, separately. Sample items
LQFOXGH 3, JHW IUXVWUDWHG ZKHQ RWKHUV DUH QRW DYDLC

GLVFXVV P\ SUREOHPV DQG F RIXfeirs @aasdred\akxibugvaitatihimetl R S O H
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which demonstrated good reliabilitype .86,M = 19.74,SD = 8.08). Attachment avoidance was

also assessed using six items, achieving good reliability in the full sixdy86,M = 20.67,SD
=8.19.

4.1.5.6. Attitudes Toward Information Seeking

The operationalizations of attitudes toward seeking information about air quality and
extreme heat risks were adapted from Kahlor et al. (2020), and they were measured using five-
point semantic differential scales, consistent with prior research (e.g., Ajzen, 200&;, Ka
2010). Participants rated their perceptions of air quality and extreme heat information seeking
using the five adjective pair$.ZRUWKOHVY YDOXDEOH ~ 3SKDUPIXO EHQHILFI
SXQSURGXFWLYH SURGXF.WIBb¥I$ D WDDQNGH 3 LR IFWHKY ZIHMIHH FUHDWH
extreme heat by averaging responses across these five items. The measures dehgmustrate
reliability in the full study for air quality D= .95,M =4.24,SD=1.01) and extreme heab¢&
.95,M =4.28,SD=1.04).

4.1.5.7. Perceived Information Seeking Control

Perceived information seeking control was measured a scale adapted frof2086i)d
aligning with the conceptualization of control in prior research (e.g., Ajzen, 2002; Kahlor, 2010).
This scale captured internal (e.g., cognitive ability) and external (e.g., access to ioformat
resources) factors influencing information seeking. Participants indicated théinfleve
agreement with three statements includiddgnow where to look for information about air
quality ~ When it comes to information about air quality, | know where td gb, @@aridg
work, | have open access to technology that | can use to look up information about air‘quality.

These items were also presented for extreme heat.
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Participants rated their perceived control over seeking information about air quality and
extreme heat at work using a five-point Likert scale gtrengly disagree t® =strongly
agreg. Scores were averaged to create separate indices for air quality and extreme heat, both of
which demonstrated good reliability in the full study for both air qualidy (83,M = 3.99,SD
= 0.96) and extreme heabg€ .82,M = 4.25,SD=0.81)).

4.1.5.8. Information Seeking Intention

SDUWLFLSDQWVY LOWHQWLRQV WR VHHN LQIRUPDWLRQ D
measured using three items adapted from Kahlor (2010) that have been widely used in RISP
studies (e.g., Brinker et al., 2020; Hovick et al., 2021; Park et al., 2023; Zhou & Roberto, 2022).
7KH WKUHH LWHPV XVHG WR PHDVXUH LQIRUPDWLRQ VHHNLQ.
VHHN LQIRUPDWLRQ DERXW DLU TXDOLW\ LQ WKH QH[W WKUH
DLU TXDOLW\ LQ WKH QH[W W K @édribnEhR Qami §oing tdsee@h¥p) WKH QH
LQIRUPDWLRQ DERXW DLU TXDOLW\ =~ GHQWLFDWOWXWHEPY ZHUFL
five-point Likert scale (1 strongly disagree t& =strongly agregto indicate their level of
agreement with each statement. The scores were averaged to create sehegattor air
quality and extreme heat. These items achieved good reliability in the full studytHaibo
quality (D= .96,M = 3.91,SD= 1.06) and extreme heabD¢ .96,M = 4.08,SD= 1.09.

4.1.5.9. Active Information Seeking

Active information seeking was assessed using measures adapted from Adebayo et al.
(2020)and Hovick et al(2021) Participants were asked whether they wanted to seek additional
information about how to protect their health at work during periods of poor air quality or
HIWUHPH KHDW )RU HDFK KD]DUG VHOHFWLQJ 3\HED QARG HG

to a corresponding website, embedded within the Qualtrics survey and hosted on Wix, that
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provided information about the health risks associated with working outdoors during those

FRQGLWLRQV 3DUWLFLSDQWY ZKR VHOHFWHG 31QRU H®WY RHQ W K

for not seeking additional information. Options includéd: GR QRW KDYH HQRXJK WLPH

PRUH LQIRUPDWLRQ ULJKW QRZ "~ 3, DP DOUHDG\ LQIRUPHG DE

WKLV ULVN "~ 3, GR QRW IHHO OLNH WKLV ULVN MWL R B QHRYXBOBN

be relevanttome” S6 HHNLQJ LQIRUPDWLRQ DERXW WKLV ULVN LV D Z

participants could write in their reason.

The websites used in this study were designed to provide accessible and relettant heal
information about air quality and extreme heat hazards to interested participants. €hée cont
was adapted from sources such as the Centers for Disease Control and Prevention (2024; 2024a,
U.S. CDC, 2024b), the Environmental Protection Agency (U.S. EPA, 2023a, 2023b) and the
Occupational Safety and Health Administration (U.S. OSHA, 2023, 2024). Both the air quality
and extreme heat informational websites used similar language, colors, fonts, icons geng ima
from the Air Awarecampaign. Unlike the original campaign materials (see Appendix B), which
ZHUH WDLORUHG IRU RXWGRRU ZRUNHUV LQ J)RUW &ROOLQV
more broadly across industries and geographic regions in the United States. The homepages of
the websites were formatted to resemble the Air Aware Linktree landing page, whiaegrovi
users with a clear navigation structure. From there, participants could explore diffetiemisse
including information on identifying hazardous air quality and extreme heat conditions,
understanding their health effects, and adopting protective measures. Additional resachices

as downloadable guides and external links were also provided (see Appendix E).
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4.1.5.10. Recent Hazard Experiences

To assess participants' recent hazard experiences in their area, thagkeerawvo
guestions about conditions in their area over the past 3 months. For example, parti@pants w
asked if they recalled "seeing or hearing about air quality alerts" and whether they "theught
air quality in [their] local area was bad." Identical questions were asked regardemgekieat.
SDUWLFLSDQWYV ZHUH JLYHQ UHVSRQVH RSWLRQV WKDW LQFC

4.1.5.11. Workplace Hazard Experiences

To distinguish between recent general exposure and direct workplace exposure, the study
also measured direct workplace hazard experiexxcéd QJ WZR 3\HV™ RU 3QR™ TXHVWL
Participants were asked whether they had ever experienced symptoms at work tlieg belie
were due to poor air quality, and whether they had ever experienced a heat illness at work. The
broader timeframe of these questions was intended to capture significant poor air quality or
extreme heat impacts regardless of when or where they occurred.

4.1.5.12. Demographic Characteristics

Participants provided demographic information including state of residence, zip code,
gender, education level, income, race/ethnicity, and pre-existing health conditions. Adlgijtion
participants were asked about their employment industry and sector, the length of tiitmeythat
had worked in their current job, and whether their employer had administrative controls in place
for air quality and extreme heat hazards in the workplace. The administrative contratsnguest
included response options 8fHV ~ 3 QR ~ RU 3QRW VXUH ~

4.1.6.Analysis Approach

$00 DQDO\WHV ZHUH FRQGXFWHG XVLQJ ,%01HvM\6WDWLVWI

(SPSS; 2023) version 29 for macOS. Prior to conducting inferential analyses, the data were
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screened for accuracy, missing data, and outliers, and tested for assumptions of linearity,
homoscedasticity, normality, and multicollinearity (Hayes, 2022). No significaratiios were
identified. Visual inspection of scatterplots indicated linear relationshipsgupredictors and
outcomes, standardized residuals were evenly distributed, and variance inflation f€tor (V

values were below 2.5, suggesting no multicollinearity concerns. These results supported the use
of hierarchical ordinary least squares (OLS) regression and PROCESS Model 4 for hypothesis
testing.

After confirming that the data met assumptions for regression analysis, descriptive
statistics, including means and standard deviations for continuous variables and percentages for
categorical variables, were calculated to summarize participant chietézcteand item-level
responses. Following Buchanan et(2024) individual attachment items were summed to create
composite scores. This process yielded two separate scores for each participant: oneu®r anxi
attachment and one for avoidant attachment. Consistent with prior studies of the RISP model,
scores for each RISP-related variable were averaged to form composite scdlesilad in the
Measurements section (4.1.5) the internal consistency of each scale was assessed using
&URQEDFKYfY DOSKD ZLWK DOO VFDOHV GHPRQVWUDWLQJ DFF

All analyses were conducted separately for air quality and extreme heat. This approach
was chosen to determine whether the relationships between variables differedrdgperide
VSHFLILF HQYLURQPHQWDO KD]DUG DV LQGLY&W¥DOVY SHUFI
distinct risk types.

To test H1 through H5, hierarchical ordinary least squares (OLS) regressions were
conducted to estimate the incremental contribution of attachment orientatieiSP-related

variables while controlling for relevant covariates. In Step 1, age, gender, educatiomy indust
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sector, and hazard experienceHILQHG DV SDUWLFLSDQWVY Starbh&t) H[SHUL
related symptoms at work, were entered as control variables. In Step 2, anxious and avoidant
attachment scores were added. This two-step approach, consistent with previdusse#sch

introducing new individual characteristics (e.g., H. K. Kim & Kim, 2019) and hierarchical

regression best practices (see Cohen et al., 2003), allows for a clearer interpretation of the

variance explained by attachment beyond demographic and occupational factors.

To test H6 throughH8 PHGLDWLRQ DQDO\VHV ZHUBORRQGXFWHG X'
PROCESS Macro (Model 4), version 5.0. This approach is used to investigate how a predictor
variable ) HTHUWYV LWV LQI0O XHQ F H) BM@ugh@n&of WidFeRrRerveYiibgU LD E O H
variables, termed mediatongl). A conceptual representation of a simple mediation model with
one mediator is shown in Figure 9.

Figure 9.

Conceptual Diagram of a Simple Mediation Model

M
Path a, Path b,
Path ¢
(Total effect = direct effect + indirect effect)
X > Y
Path ¢’
(Direct effect)
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The model illustrates the paths by whiimfluencesyY. The indirect effect is the
pathway through whiclX affectsY via the mediator (M), where pathia the effect oX onM
and path bis the effect oM onY (Hayes, 2022). The total effect (pajho€ X onY is the sum of
the direct effect oK onY (S D W Knd-thie indirect effect (path*a1) of X onY throughM.

Evidence for mediation is established by a significant indirect effect, indibgta confidence
interval that does not contain zero. In this study, evidence for mediation was assessed using
bootstrapped, bias-corrected 95% confidence intef@)drom 5,000 samples (Hayes, 2022;
Preacher & Hayes, 2008).

To test H9 and H10, multivariate linear regressions were used to test the direct
relationships between attitudes toward information seeking and information seekingrnntent
(H9), as well as perceived information seeking control and information seeking intention (H10).
This approach was appropriate for assessing the strength and significance of these predictors
while controlling for relevant covariates (Cohen et al., 2003).

To answer RQ1, which asked whether the proposed relationships varied by hazard type, a
descriptive comparison of the path coefficients from the regression models for air quality a
extreme heat was conducted. This approach follows the precedent of prior research that has
compared model pathways across different risk contexts by examining the magnitude and
significance of their respective path coefficients (e.g., Hong & Kim, 2022). This anelgsi
used to identify variations in the strength, direction, and statistical significance of the
relationships between the two hazards by systematically comparing the betaerusftic
direct and indirect effects.

To address RQ2, the statistical approach was chosen to match the measurement level of

the variables being analyzed. A series of one-way ANOVAs and chi-square tests of
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independence were selected as they are the standard and most appropriate methogpéor this t
of analysis (Field, 2024; Hayes, 2005). A one-way ANOVA was used to examine regional
differences in the RISP-related variables by comparing their mean scores across four U.S.
regions. To analyze the categoribakzard experience variables (e.g., yes/no responses), chi-
square tests of independence were conducted to determine if there was a

significant association between a participant's region and their reported percaptions
behaviors.

4.2 .Results

4.2.1.Sample Profile

The final sample for the quantitative phase of the study consisted of 220 parsicipant
representing all four major U.S. regions: the South (@8.8Vest (25.90), Midwest (20.56),
and Northeast (15%). Participants ranged in age from 18 to 64 yelsrs(36.6,SD=11.0),
and the majority identified as male (70.5%), followed by female (29.1%), and nonbinary or third
gender (0.5%). The final sample distributions for U.S. region, gender, and age closely aligned
with the established recruitment quotas described in section 4.1.1.

The racial and ethnic composition of the sample was primarily White or Caucasian
(67.3%), followed by Black or African American (15.0%), Hispanic or Latino (15.0%), Asian or
Asian American (8.2%), and smaller percentages identifying as Native American or Alaska
Native (0.9%) and Native Hawaiian or Pacific Islander%&).Farticipants were able to select
more than one category. Regarding educational attainment, nearly half of the sample held a
EDFKHOR U bW, Wvithad Bidditional 20.5% reporting that they had some college
education, but no degree, 11.8% reporting a graduate degree, and 9.5% had a high school

diploma or GED. Annual household income varied widely, with the largest proportion of
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participants reporting incomes between $75,000 and $99,999 (23.2%), followed by $50,000 to
$74,999 (19.5%), and $100,000 to $124,999 @ Gee Table 4).
Table 4.

Demographic Characteristics of the Sample=(220)

n %
U.S. Region
Northeast 33 15.0
Midwest 45 20.5
South 85 38.6
West 57 25.9
Gender
Male 155 70.5
Female 64 29.1
Non-binary/Third gender 1 0.5
Age
18-24 years 36 16.4
25-34 years 65 29.5
35-44 years 68 30.9
45-54 years 32 14.5
55-64 years 19 8.6
Race/Ethnicity
Asian or Asian American 18 8.2
Black or African American 33 15.0
Hispanic or Latino 33 15.0
Native American or Alaska Native 2 0.9
Native Hawaiian or Pacific Islander 2 0.9
White or Caucasian 148 67.3
Education
Less than high school 2 0.9
Completed some high school 1 0.5
High school diploma or GED 21 9.5
Job-specific training program(s) after high school 6 2.7
Some college, but no degree 45 20.5
Associate's degree 17 7.7
Bachelor's degree (such as B.A., B.S.) 101 45.9
Some graduate school, but no degree 1 0.5
Graduate degree (such as MBA, MS, M.D., Ph.D.) 26 11.8
Income
Less than $15,000 9 4.1
$15,000 to $24,999 10 4.5
$25,000 to $34,999 14 6.4
$35,000 to $49,999 29 13.2
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$50,000 to $74,999 43 19.5
$75,000 to $99,999 51 23.2
$100,000 to $124,999 27 12.3
$125,000 to $149,999 16 7.3
$150,000 to $199,999 11 5.0
$200,000 to $249,999 5 2.3
$250,000 or more 5 2.3

The majority of participants rated their physical health as g@o@%)or excellent (17.7%
Among diagnosed pre-existing conditions, allergies were the most common, affecting 42.3% of
the sample. Approximately one-fifth of participants reported diagnoses for being overweight or
obese (21.8%) or for a mental health condition (20.0%). Pre-existing conditions such as heart
disease (4.1%) and lung disease (3.6%) were less common (see Table 5).
Table S.

Health Characteristics of the Sampe< 220)

n %

,Q JHQHUDO ZRXOG \RX VD\ WKDW \RXU SK\VLFDO KHDOV

Excellent 39 17.7

Good 148 67.3

Fair 32 145

Poor 1 0.5
Have you ever been diagnosed with lung disease?

Yes 8 3.6

No 212 96.4
Have you ever been diagnosed with heart disease?

Yes 9 4.1

No 211 95.9
Have you ever been diagnosed with allergies?

Yes 93 42.3

No 127 57.7
Have you ever been diagnosed with mental health conditions?

Yes 44 20.0

No 176 80.0
Have you ever been diagnosed as being overweight or obese?

Yes 48 21.8

No 172 78.2

Have you ever been diagnosed with a diabetes-related condition?
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Yes 15 6.8
No 205 93.2

Most participants were employed full-time (86.4%) in the for-profit sector (86.4%). The
top industries represented were construction (17.3%) agriculture, forestry, fishing and hunting
(10.5%); and transportation and warehousing (8.2%). Most were established in their roles, with
over half(56.4%) employed in their current job fbrto 5 years. Regarding administrative
controls, there was a notable gap between hazards: 56.8% of participants reported safety controls
for extreme heat, compared to only 37.7% for poor air quality. This discrepancy was also
reflected in worker uncertainty, where 15.5% were unsure about air quality protections (see
Table 6).
Table 6.

Occupational Characteristics of the Sampe=(220)

n %
Employment Status
Employed full time 190 86.4
Employed part time 30 13.6
Industry

Agriculture, Forestry, Fishing and Hunting 23 10.5
Arts, Entertainment, and Recreation 10 4.5
Construction 38 17.3
Couriers, Messengers, and Delivery Services 12 5.5
Educational Services 6 2.7
Food Services and Drinking Places 12 55
Forestry and Logging 3 1.4
Health Care and Social Assistance 16 7.3
Information 11 5.0
Manufacturing 16 7.3
Mining, Quarrying, and Oil and Gas Extraction 3 1.4
Professional and Business Services 7 3.2
Professional, Scientific, and Technical Services 9 4.1
Real Estate 7 3.2
Repair and Maintenance 13 5.9
Retail Trade 11 5.0
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Transportation and Warehousing 18 8.2
Utilities 3 14
Other 2 0.9
Length of Employment in Current Job
Under 1 year 20 9.1
1to 5 years 124 56.4
6 to 10 years 41 18.6
11 to 15 years 16 7.3
16 to 25 years 18 8.2
26+ years 1 0.5
Employment Sector
For-profit 190 86.4
Not-for-profit 11 5.0
Local, state, or federal government 18 8.2

Are there any administrative controls in your workplace for working during poor air quality
conditions?

Yes 83 37.7
No 103 46.8
Not sure 34 15.5

Are there any administrative controls in your workplace for working during extreme heat
conditions?

Yes 125 56.8
No 74 33.6
Not sure 21 95

Participants reported recent experience with both environmental hazards, though
exposure to extreme heat was far more prevalent than poor air quality. A vast majority of the
sample recalled seeing or hearing local heat warnings (87.7%) and personally perceived the heat
as bad (88.2%) within the past 3 months. In contrast, just over 60% of participants recalled air
quality alerts (61.4%) and perceived the air quality as bad (60.5%) during the same period.

Table 7.

Recent Experiences with Poor Air Quality and Extreme Héat 220)

n %
During the past 3 months, do you recall seeing or hearing about air quality alerts iyour local
area?
Yes 135 61.4
No 72 32.7
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n %
Not sure 13 5.9
Was there any time during the past 3 months that you thought that the aiuality in your local
area was bad?

Yes 133 60.5
No 73 33.2
Not sure 14 6.4

During the past 3 months, do you recall seeing or hearing warnings about heatyour local
area?

Yes 193 87.7
No 18 8.2
Not sure 9 4.1

Was there any time during the past 3 months that you thought that the heat your local area
was bad?

Yes 194 88.2
No 23 10.5
Not sure 3 1.4

In addition to SDUW LFLSD QW V 1, thahy paitivipadts Slirettly, felOtkethwalth
impacts of these environmental hazards in the workplace. Approximately one-third of
participants said they had experienced symptoms at work they attributed to poor air quality
(33.6%), a figuralmost identical to those who reported experiencing a heat illness at work
(33.2%).

Table 8.

Workplace Experiences with Poor Air Quality and Extreme Hdéat 220)

n %
Have you ever experienced symptoms at work that you thought could be €to poor air quality?
Yes 73 33.6
No 147 66.4
Have you ever experienced a heat illness at work?
Yes 74 33.2
No 146 66.8
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4.2.2 Hypothesis Testing

The following section presents the results of hypothesis testing and investigates
relationships among key RISP concepts and attachment theory, as well as factofisehat
air quality and extreme heat information seeking behaviors. Unless otherwise noted, @tireport
beta coefficients () are standardized. Standardized coefficients function as a measure of effect
size and allow for a direct comparison of the predictive strength of each variable (Siegel, 2012).
4.2.2.1. Hypotheses 1 & 2Attachment, Risk Perception, Negative Affective Response,

and Informational Subjective Norms

4.2.2.1.1.Risk Perception (H1la & H2b)

H1a focused on whether attachment anxiety positively predicts risk perception and H2a
tested whether attachment avoidance negatively predicts risk perception.

For air quality, bivariate correlations indicated that attachment anxietgigrificantly
and positively associated with air quality risk perception (16,p = .020), and attachment
avoidance was not £ .07,p = .30. However, hierarchical regression results indicated that
when demographic and experiential variables were ena@@p 1, they explained a significant
portion of the variance in risk perceptid® € .14,F(7, 212) = 4.82p < .001). Adding
attachment anxiety and attachment avoidat&tep 2 did not significantly improve the model

(R F{2, 210) = 1.50p = .225). In the final model, neither attachment anxiety (
12,p =.122) nor attachment avoidance=(-.02,p = .822) were significant individual
predictors. These results suggest that although attachment anxiety shareate lissociation
with air quality risk perception, this relationship does not account for variance beyond

demographic and experiential factors. Thus, Hla and H2a were not supported for air quality.
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A similar analysis was conducted for extreme heat, where demographic and experiential
variables entered at Step 1 explained 11% of the variance in risk percefftiorl{,F(2, 210
= 3.78,p <.001). The inclusion of attachment orientations in Step 2 significantly increased
explained variance to 14%iR* = .03, (F(7, 212) = 3.8, p = .028). In this model, higher
attachment avoidance was a significant predictor of lower risk perceptien.,21,p = .008)
whereas attachment anxiety was not significant. Overall, these results offeradspaport for
the hypotheses. Hla was not supported for either hazard, while H2a was supported in the context

of extreme heat only.

4.2.2.1.2.Negative Affective Response (H1b & H2b)

H1b proposed that attachment anxiety positively predicts negative affective response and
H2b tested whether attachment avoidance negatively predicts negativeeaffesponse.

For air quality, demographic variables and previous experience with air quality-related
symptoms in Step 1, accoetfor 9% of the varianceRz=.09,F(7, 212) = 3.06p = .004).
Adding attachment anxiety and attachment avoidance in Step 2 significantly imprevaddgl

R?=.03 (2, 210) = 3.3, p =.039), increasing explained variance to 12%. However,

neither attachment anxiety € .15,p = .07) nor attachment avoidance<.04,p = .61) emerged
as significant predictors on their own.

This pattern is not attributable to problematic multicollinearity; diagnossits t
confirmed that the Variance Inflation Factor (VIF) scores for attachment anxiety &h&7)

attachment avoidance (1.53), well below conventional thresholds for cdhitkeenstrong

9 The Variance Inflation Factor (VIF) measures the extent to which the variance ohsatestiegression
coefficient is due to multicollinearity, where scores of 2.5 or higher indicate potential c§fibempson et al.,
2017).
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correlatiord® between the two attachment dimensians (66, p < .001) suggests that the unique
contributions of each predictor was masked. Thus, while their combined effect siglyificant
predicted negative affective response to air quality, their individual effects couié not
statistically distinguished in this model.

For extreme heat, demographic variables and previous experience in Step 1 accounted for
16% of the varianceRe = .16,F(7, 212) = 5.63p < .001). Including attachment anxiety and
attachment avoidance in Step 2 significantly increased explained variance taR3= .07,
0F(2, 210) = 9.82p < .001). Attachment anxiety predicted stronger negative affective response
( =.34,p<.001), while attachment avoidance predicted weaker negative affective response (
=-.20,p = .008. These results indicate that each attachment orientation served as an
independent predictor of negative affective response to extreme heat. Therefore, both H1b and

H2b were supported in the extreme heat context.

4.2.2.1.3.Informational Subjective Norms (H1c & H2c)

H1c tested whether attachment anxiety positively predicts informational suejeotms
and H2c tested whether attachment avoidance negatively predicts informsiibjeaktive
norms.
For air quality, demographic and experiential variables in Step 1 explained 9% of the
variance R2=.09,F(7, 212) = 2.8, p = .005) in informational subjective norms. Adding
attachment anxiety and attachment avoidance in Step 2 slightly increasgdl#ireee variance
to 11%, WKRXJK WKLV LQFUHDVH ZDV RRW2 VEQR2PW) ¥Y2R0lpD OO\ VLJIC

.11). Attachment anxiety emerged as a significant positive predictor of informatiofedtsued

10 The strength of the correlation coefficientié often interpreted using established guidelines (see Cohen,
1988), though conventions may vary by discipline. Generally, correlations are considered weak when .3, < |
moderate when .3 «||< .5, and strong wher] |
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norms ( =.17,p = .04), suggesting that individuals with higher attachment anxiety perceived
greater social expectations to stay informed about air quality risks. Attachmetaraneowas
not significantly related to informational subjective norms¢.11,p=.17). Thus, H1lc was
supported and H2c¢ was not supported in the air quality context.
For extreme heat, the demographic and experiential variables in Step 1 exgfaioed

the varianceR? = .04,F(7, 212) = 1.15p = .33} in informational subjective norms. Adding
attachment anxiety and attachment avoidance in Step 2 significantly improveddék 1iR? =

R{2, 210) = 7.02p = .001), increasing the explained variance to 10%. Attachment anxiety
showed a positive relationship with informational subjective norms.24,p = .003), while
attachment avoidance showed a negative relationship.29,p < .001). Individuals higher in
attachment anxiety perceived stronger social expectations to seek informationxéieoot e
heat, whereas those higher in attachment avoidance perceived weaker sociatierpethese
results support H1c and H2c in the extreme heat context. Tables 9 and 10 present swhmaries

the regressions testing hypotheses 1 and 2.

11 Although the block of control variables in Step 1 was not statistically significant, it was retained in the
model to maintain a consistent analytical strategy across all hypotheses and providethgést@mental
variance explained by attachment anxiety and attachment avoidance in Step 2.
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Table 9.

Summary of Hierarchical Regression Analyses Testing H1-H2 (Air Quality)

Risk perception

Negative affective response

Informational subjective norms

Step 1 Step 2 Step 1 Step 2 Step 1 Step 2

Predictors E t E t E t E t E t E t
Age -.10 -1.56 -.08 -1.15 -.14 -2.04 -.10 -1.43 -.04 -0.60 -.02 -0.28
Gender .18 2.76" 17 2.56 12 1.84 .10 1.54 .03 0.38 .02 0.24
Region .08 1.17 .07 1.14 .07 0.99 .07 1.06 .06 0.89 .05 0.72
Education .07 1.03 .06 0.86 .19 2.69 .18 2.59 .26 3.65" .23 3.26"
Income .06 0.81 .07 1.05 .05 0.74 .07 1.02 .06 0.92 .09 1.26
Industry -.06 -0.86 -.06 -0.94 -.05 -0.69 -.06 -0.84 -.07 -0.99 -.07 -1.02
Air quality .25 3.717 .24 3.63" .07 1.05 .06 0.90 .00 -0.02 .00 -0.02
hazard
experience
Attachment 12 1.55 .15 1.81 17 2.08
anxiety
Attachment -.02 -0.22 .04 0.51 -11 -1.38
avoidance

R?=.14,F(7,212) (R F(e, R2=.09,F(7,212) (R°=.03 & (2, R2=.09,F(7,212) (R2=.02 HE(2,

=4.82,p<.001 210)=150p=.22 =3.06,p=.004 210)=3.31p= =2.98,p =.005 210)=2.20p=
.04 A1

Note." p<.05,” p< .01, p<.001
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Table 10.

Summary of Hierarchical Regression Analyses Testing H1-H2 (Extreme Heat)

Risk perception

Negative affective response

Informational subjective norms

Step 1 Step 2 Step 1 Step 2 Step 1 Step 2

Predictors E t E t E t E t E t E t
Age -.03 -0.41 -.03 -0.47 -11 -1.74 -.07 -1.06 -.02 -0.22 -.01 -0.08
Gender A2 1.78 12 1.86 .26 3.98™ 24 3.79" .02 0.25 .02 0.23
Region 10 1.58 .08 1.26 .06 1.00 .04 0.71 A1 1.54 .08 1.14
Education -.08 -1.22 -11 -1.67 A2 1.84 .08 1.17 .06 0.91 .02 0.23
Income .04 0.62 .06 0.89 .00 0.02 .05 0.74 .05 0.68 .08 1.19
Industry -.04 -0.67 -.04 -0.62 -.14 -2.26 -.15 -2.43 .01 0.21 .02 0.25
Heat hazard 27 4.10™ .28 4.25™ .18 2.81" A7 2.87 A2 1.79 A3 1.91
experience
Attachment .13 1.61 .34 4.472" .24 2.96"
anxiety
Attachment -.21 -2.69" -20 -2.68" -.29 -3.56™
avoidance

R2=.11,F(7,212) (R? Fi(2, R*=.16,F(7,212) (R? Fi(2, R?=.04,F(7,212) (R Fie,

=3.78,p<.001 210)=3.78p=.03 =5.63,p<.001 210) =9.82p< =1.15,p=.33 210)=7.02p=
.001 .001

Note.” p< .05,

"p<.01,""p<.001
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4.2.2.2. Hypothesis 3: Attachment and Information Insufficiency

H3a focused on whether attachment anxiety negatively predicts information insufficiency
and H3b tested whether attachment avoidance negatively predicts information insayfficien

For air quality, demographic and experiential variables in Step 1 explained 2% of the
variance, which was not statistically significaRt € .02,F(7, 212) = .3, p = .65). Adding
attachment anxiety and attachment avoidance in Step 2 marginally increasepl #need

variance to 3%; but the changeDV QRW VWDWLVWALFDO 6(2,210) ©22d=FDQW

(e}

.80). Neither attachment anxiety£ .05,p = .52) nor avoidant attachment<£ -.04,p = .61)
significantly predicted perceived information insufficiency for air quality.

For extreme heat, demographic and experiential variables in Step 1 explained 4% of the
variance in information insufficiency, which was not statistically significRAt=(.04,F (7, 212)
= 1.26,p = .27). Adding attachment anxiety and attachment avoidance in Step 2 increased the
explained variance to 4.5%, buttfeKk DQJH ZDV QRW VWDWLVWLFAFHDO\ VLJIQLI
210) =.57p = .57). Neither attachment anxiety£ .02,p = .78 norattachment avoidance € -
.08,p = .31) were significant predictors of perceived information insufficiency in the extreme
heat context. Overall, neither attachment anxiety nor attachment avomtadested perceived
information insufficiency for either hazard. Therefore, H3 was not supported in either context.

4.2.2.3. Hypothesis 4: Attachment and Attitudes Toward Information Seeking

H4afocused on whether attachment anxiety negatively predicts attitudes toward
information seeking and H4b tested whether attachment avoidance negatiugdestioward
information seeking.

For air quality, demographic and experiential variables in Step 1, expktn of the

variance in attitudes toward information seekiRg £ .04,F (7, 212) = 1.3, p = .23). Adding
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attachment anxiety and attachment avoidance in Step 2 significantly imphevBdR G HRD= (
.06, OF (2, 210) = 6.56p = .002), increasing the explained variance to 10%. However, neither
attachment anxiety (=-.12,p = .14) nor avoidant attachment avoidance ¢.16,p = .05) were
significant predictors of attitudes toward information seeking for air quality. As wasisleefor
H1b, this pattern reflects the strong correlation between the two attachmensidinse rather
than problematic multicollinearity.

For extreme heat, the same pattern occurred. Demographic and experientisgvariabl
entered in Step 1 which explained 7% of the variance in attitudes toward informatiimy §Bék
=.07,F (7, 212) = 2.18p = .04). Adding attachment anxiety and attachment avoidance in Step 2
significantly improved the model (R F(2, 210) = 5.15p = .007), increasing the
explained variance to 11%. However, neither attachment anxiety.{4,p = .08) nor
attachment avoidance € -.10,p = .20) significantly predicted attitudes toward information
seeking for extreme heat. In summary, the analysis indicates that attachmegtaarkiet
attachment avoidance on their own do not significantly predict attitudes toward informat
seeking for either air quality or extreme heat risks. Therefore, H4 was not supported in either
context.

4.2.2.4. Hypothesis 5: Attachment and Perceived Information Seeking Control

H5a tested whether attachment anxiety negatively predicts perceived inforsegking
control and H5b tested whether attachment avoidance negatively predicts perceiveatiofiorm
seeking control.

For air quality, the demographic and experiential variables entered in Stefaihecp
6% of the varianceR? = .06,F (7, 212) = 1.84p = .08). Adding attachment anxiety and

attachment avoidance in Step 2 slightly increased the explained variance to 896, theange
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was not statistically significant (R? FU(2, 210) = 2.82p = .06). Neither attachment
anxiety ( =-.07,p = .43) nor attachment avoidance<-.12,p = .16) were predictors of
perceived information seeking control.

For extreme heat, the demographic and experiential variables entered in Stejine@xpla
11% of the varianceR¢ = .11,F (7, 212) = 3.66p < .001). Adding attachment anxiety and
attachment avoidance in Step 2 significantly increased the explained vaoidrice t (R? = .04,
OF (7, 210) = 4.6, p = .01). However, neither attachment anxiety¢.12,p = .13) nor
attachment avoidance €-.11,p=.17) emerged as significant predictors. Once again, this
pattern reflects the strong correlation between the two attachment dimenslogrsthat
problematic multicollinearity.

These results indicate that neither anxious nor avoidant attachment significantyspredi
perceived information seeking control for either hazard. Therefore, H5 was not supported in

either context. Tables 11 and 12 provide regression results for hypotheses 3 through 5.
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Table 11.

Summary of Hierarchical Regression Analyses Testing H3- H5 (Air Quality)

Information Insufficiency Attitudes Toward Information Seeking Perceived Information Seeking Contrc
Step 1 Step 2 Step 1 Step 2 Step 1 Step 2

Predictors E t E t E t E t E t E t
Age .09 1.32 .10 1.37 .09 1.26 .04 0.52 21 3.07" .18 2.56
Gender .04 0.52 .03 0.48 A5 2.20 .18 2.65 .07 0.95 .08 1.21
Region -.01 -0.11 -.01 -0.17 -.04 -0.54 -.05 -0.79 .00 0.01 -.01 -0.17
Education .08 1.13 .07 0.99 -.06 -0.86 -.07 -1.00 -.02 -0.28 -.03 -0.40
Income .03 0.38 .04 0.48 .03 0.45 .02 0.24 .06 0.87 .05 0.76
Industry .03 0.40 .03 0.39 -.01 -0.09 .01 0.12 .05 0.71 .06 0.85
Air quality .05 0.72 .05 0.72 .07 0.93 .08 1.23 .00 -0.01 .01 0.18
hazard
experience
Attachment .05 0.64 -12 -1.46 -.07 -0.79
anxiety
Attachment -.04 -0.50 -.16 -1.94 -12 -1.42
avoidance

R?=.02,F(7,212) (R? Fe, R=.04,F(7,212) (R?=.06,'F(2, R¢=.06,F(7,212) (R? F{(2,

=0.73,p =.65 210),=0.22p=.80 =1.35p=.23 210) =6.56p = =1.84,p=.08 210)=2.82p=
.002 .06

Note." p<.05,” p<.01,” p<.001
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Table 12.

Summary of Hierarchical Regression Analyses Testing H3-H5 (Extreme Heat)

Information Insufficiency Attitudes Toward Information Seeking Perceived Information Seeking Contrc
Step 1 Step 2 Step 1 Step 2 Step 1 Step 2
Predictors E t E t E t E t E t E t
Age .05 0.69 .04 0.56 .07 1.01 .02 0.30 .25 3.86" 21 3.17
Gender A2 1.69 12 1.75 A1 1.66 14 2.06 .09 1.29 A1 1.67
Region -.09 -1.31 -.10 -1.42 .06 0.94 .05 0.79 -.01 -0.17 -.02 -0.35
Education A1 1.56 .10 1.39 -17 -2.47 =17 -2.47 -.14 -2.02 -.14 -2.04
Income -.07 -1.02 -.07 -0.95 .08 1.07 .06 0.81 A3 1.81 A1 1.58
Industry -.02 -0.23 -.01 -0.19 .05 0.77 .06 0.92 .05 0.69 .05 0.84
Extreme .03 0.42 .03 0.48 A1 1.69 A3 1.95 .07 1.02 .08 1.26
heat hazard
experience
Attachment .02 0.28 -.14 -1.74 -.12 -1.51
anxiety
Attachment -.08 -1.01 -.10 -1.28 =11 -1.37
avoidance
R?=.040,F (7, R? Fe, R?=.067,F(7, R? Fe, R?=.108,F (7, R? FO2,
212)=1.26p=  210),=57p=.57 212)=2.18p=.04 210)=5.147p=  212)=3.662p<  210) =4.656p =
27 .007 .001 .01

Note." p< .05, p< .01, p<.001
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4.2.2.5. Hypotheses 6: Information Insufficiency, Information Seeking Intention, and

Active Information Seeking

Hypothesis 6 proposed that (a) information insufficiency will be positively related to
information seeking intention and (b) information seeking intention will be directly positively
related to active information seeking. Additionally, (c) information seeking intention will
mediate the relationship between information insufficiency and active informat&ing.

For air quality, results from a logistic regression-based mediation using PROCESS Model
4 supported all three predictions. Information insufficiency significantly predicted information
seeking intention (pathuab = 0.12,SE= 0.03,t = 3.63,p < .001, 95% CI [0.05, 0.18]).

Information seeking intention, in turn, significantly predicted active information seekirtg (pat
b1: b=0.46,SE=0.15,2=0.01,p = .003, 95% CI [0.16, 0.76]). The direct effect of information
insufficiency on active information seeking remained significant after controlling for infamati
seeking intention (direct effec6 D W K=B15,SE= 0.07,z=2.99,p = .029, 95% CI [0.02,
0.30]). The indirect effect of information insufficiency through information seeking intention on
active information seeking was also significant, as the 95% bootstrapped confiderve dhde

not contain zerol(= 0.05, BoaBE= 0.03, 95% CI [0.02, 0.30]) (see Figure 10).

2 For mediation models with a binary outcome, total effect (path C) and a standardized infeice stz
is not computed, as effects are calculated and interpreted in a log-odds metric. In linstwythdieees for logistic
regression-based mediation, the unstandardized indirect dffentd its bootstrapped 95% confidence interval are
reported as the primary evidence of the effect (Hayes, 2022). The coefficient itselfesettvesneasure of the
HITHFWTV PDIJQLWXGH DQG VLJQLILFDQFH LV LQIHRIQWDLIQ RHPUR FRQILGHQ
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Figure 10.

Results of Mediation Analysis for H6 (Air Quality)

Indirect effects:

M: Information point estimate and

seekinginiertion confidence intervals
Path Path b Path a,b, = 0.05
012" a1 95% CI: 0.02, 0.30
b=0.12*** b=0'46*t* (V] .
X: Information ‘ ) ¥: AC!IV'E
insufficiency > information
seeking
Path ¢’
5=0.05"

Note.” p<.05," p<.01," p<.001.

Similar results emerged for extreme heat. Information insufficiency signifycantl
predicted information seeking intention (pathka= 0.13,SE= 0.03,t = 4.08,p < .001, 95% CI
[0.07, 0.20], and information seeking intention significantly predicted active information
seeking (pathbb=0.59,SE=0.16,z= 3.57,p< .001, 95% CI [0.26, 0.91]). The direct effect
of information insufficiency on active information seeking remained significant after dorgrol
for information seeking intention (direct effe&,D W K=B.20,SE= 0.08,z= 2.59,p = .010,
95% CI [0.05, 0.35]). The indirect effect of information insufficiency on active information
seeking through intention was also significant (pakth: & = 0.08, BodBE= 0.03, 95% CI [0.02,

0.16]) (see Figure 11).
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Figure 11.

Results of Mediation Analysis for H6 (Extreme Heat)

. Indirect effects:
M: Information point estimate and

seeking intention confidence intervals

Path a;b, = 0.08
plprhe Path b, 95% CI: 0.02, 0.16
b=0.13"" b= 0.59""
X: Information R ) Y: Acttv.e
insufficiency »  information
seeking
Path ¢’
b=020"

Note. " p<.05," p<.01,"™ p<.001.

Overall, H6 was fully supported in both contexts. For air quality and extreme heat,
information insufficiency was positively related to seeking intention (H6a), which was positively
related to active seeking (H6b). The significant direct effect (c' path) alongside tlieangni
indirect effect indicates that information seeking intention partially mediatesltt®nship
between information insufficiency and active information seeking (H6c).

4.2.2.6. Hypotheses 7: Negative Affective Response, Information Insufficiency, and

Information Seeking Intention

Hypothesis 7 predicted that negative affective response would be positively relajed to (a
information insufficiency and (b) information seeking intention, and that (c) information
insufficiency would mediate this relationship.

For air quality, the results from the mediation analysis (PROCESS Model 4) supported
the hypothesis. Negative affective response significantly predicted information insufficienc

(path a: b=0.31,SE=0.14,t = 2.28,p = .023, 95% CI [0.04, 0.58]) and information
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insufficiency significantly predicted information seeking intention (patt b 0.09,SE= 0.03,t

= 2.91,p=.004, 95% CI [0.03, 0.15]). The indirect effect of negative affective response on
seeking intention through information insufficiency was significant, as confirmed by a
bootstrapped confidence interval that did not contain zero (plathba= 0.03, BooSE= 0.02,
95% CI [<.01, 0.0Jj. The completely standardized indirect effect Wwas=.029, representing a
small effect sizé2 After accounting for information insufficiency, the direct effect of negative
affective response on information seeking intention remained signifiS&abt\(Y K=P© B9,SE=
0.06,t =6.53,p<.001, 95% CI [0.27, 0.30 The presence of both a significant indirect effect
and a significant direct effect indicates that information insufficiency pgrtiaédiates the
relationship between negative affective response and information seeking interfti@miin t

guality context (see Figure 12).

3 The completely standardized indirect effazt)(is reported as the formal measure of effect size for the
mediation pathway. This metric represents the expected standard deviation chafiggeainne standard deviation
increase irX throughM. This standardized path coefficient is considered the most appropriate effect size for the
indirect effect (Lachowicz et al., 2018; Preacher & Kelley, 2011)
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Figure 12.

Results of Mediation Analysis for H7 (Air Quality)

. Indirect effects:
Al_ : Infe Oﬂflm‘mﬂ point estimate and
nsufficiency confidence intervals
Path a;b, = 0.03
Path a, Path b, 95% CI: <.01, 0.07
b=031" b=10.09"" ’

X: Negative
affective
response

¥: Information
seeking intention

Path ¢’
b=0.39""

Note. " p<.05,"" p<.01,"" p<.001.

For extreme heat, the results of the mediation analysis likewise supported the hypothes
Negative affective response significantly predicted information insufficiency &oath-
0.66,SE=0.14,p < .001), and information insufficiency significantly predicted information
seeking intention (pathubb = 0.08,SE=0.03,p = .011).

The indirect effect of negative affective response on seeking
intention through information insufficiency was significant (path:e = 0.05, BootSE = 0.03,
95% CI [0.01, 0.12]). The completely standardized indirect effecta¢as.056, representing a
small effect size. After accounting for the mediator, the direct effect of negativavatffec
response on information seeking intention remained significant (p&tk €:34,SE= 0.07,p <
.001). As with air quality, the presence of both a significant indirect and direct effeztes
that information insufficiency partially mediates the relationship between negdtective

response and information seeking intention for extreme heat (see Figure 13).
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Figure 13.

Results of Mediation Analysis for H7 (Extreme Heat)

Indirect effects:

M: Information point estimate and

insufficiency confidence intervals
e path b Path a,b, = 0.05
1 1 95% CI: 0.01, 0.12
b=0.66"" b=0.08° ’

X: Negative
affective
response

¥: Information
seeking intention

Path ¢’
b=10.34™"

Note. " p< .05, p<.01,™ p<.001.

In summary, H7 was fully supported, with results confirming that information
insufficiency partially mediates the positive relationship between negdftiaatiee response and
information seeking intention across both the air quality and extreme heat contexts.

4.2.2.7. Hypotheses 8: Informational Subjective Norms, Information Insufficiency, and

Information Seeking Intention

Hypothesis 8 proposed that informational subjective norms would be positively related to
(a) information insufficiency and (b) information seeking intention. Additionally, it predicted
that (c) information insufficiency would mediate the relationship between informational
subjective norms and information seeking intention.

For air quality, the results from the mediation analysis did not support the full hypothesis.
Informational subjective norms did not significantly predict information insufficienash(a: b
= 0.16,SE= 0.13,p = .209). While information insufficiency was a significant predictor of

information seeking intention (path:lo = 0.10,SE= 0.03,p = .001), the indirect effect of
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subjective norms on seeking intention through information insufficiency was noticalyist

significant, as the confidence interval contained zero (pathla= 0.02, BootSE = 0.02, 95%

&, >i @ +RZHYHU WKH GLUHFW HIIHFW RI LQIRUPDWLF
seeking intention was significant (pathlz= 0.44,SE= 0.05,p < .001). This pattern indicates

that for air quality, information insufficiency does not function as a mediator. Instead, the

relationship between informational subjective norms and seeking intention is a flie@eicbely

(see Figure 14).

Figure 14.

Results of Mediation Analysis for H8 (Air Quality)

Indirect effects:
point estimate and
confidence intervals

M: Information
insufficiency

Path a;b, = 0.02
Path a, Path b, 95% CI: -0.01, 0.05
b=0.16 b=0.10
X: Informational | Y: Information
subjective norms *| seeking intention
Path ¢’
b=0.44""

Note. " p< .05, p< .01, p<.001.

For extreme heat, the results of the mediation analysis supported the hypothesis.
Informational subjective norms significantly predicted information insufficiency (path=a
0.30,SE=0.13,p = .021), which in turn significantly predicted information seeking intention
(path h: b=0.10,SE= 0.03,p = .001). The indirect effect of subjective norms on seeking
intention through information insufficiency was significant (path:é = 0.03, BootSE = 0.02,

95% CI [<.01, 0.08]). The completely standardized indirect effectyas.03, representing a
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small effect size. After accounting for the mediator, the direct effect of informationatsudbje
norms on information seeking intention also remained significant (pdilr®.41,SE= 0.05,p
<.001). This presence of both a significant indirect and direct effect indicates thatitidorm
insufficiency partially mediates the relationship between informational sugeatrms and
information seeking intention for extreme heat (see Figure 15).

Figure 15.

Results of Mediation Analysis for H8 (Extreme Heat)

Indirect effects:

M: Information point estimate and

insufficiency confidence intervals
Path a;b, = 0.03
Path a, Path b, 95% CI: <.01, 0.08
b=10.30" b=0.10"
X: Informational | Y: Information
subjective norms seeking intention
Path ¢’
b=041""

Note." p<.05," p<.01,™ p<.001.

Overall, the findings for H8 offer partial and context-dependent support, highlighting a
key difference between the two hazards. While information insufficiency partietyated the
relationship between subjective norms and seeking intention for extreme heat, this indirect pat
was not significant for air quality, where subjective norms influenced seeking intdnboigh a

direct effect only.
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4.2.2.8. Hypotheses 9: Attitudes Toward Information Seeking and Information Seeking

Intention

Hypothesis 9 predicted that attitudes toward information seeking would be positively
related to information seeking intention. For air quality, a multiple regression analgsis wa
conducted to examine the predictive power of attitudes toward information seeking on air quality
information seeking intention, while controlling for demographic variables and experience with
air quality-related symptoms. The overall model was signifid@it, .22,F (8, 211) = 7.42p <
.001. Attitudes toward information seeking significantly predicted information seeking amtenti

= .43,t=6.93,p<.001.

A similar regression analysis for extreme heat also yielded a significant rRddel] 2,

F (8, 211) = 3.55p < .001. Attitudes toward information seeking significantly predicted
intention to seek information about extreme heat,.32,t = 4.78,p < .001. These results fully
support H9 demonstrating that attitudes toward information seeking were positively related to
information seeking intention in both air quality and extreme heat contexts (see Table 13)
Table 13.

Summary of Hierarchical Regression Analyses Testing H9 for Both Hazards

Information Seeking Information Seeking
Intention Intention
(Air Quality) (Extreme Heat)
Predictors E t E t
Age -0.15 -2.44 -0.04 -0.65
Gender 0.01 0.13 0.05 0.74
Region 0.05 0.83 -0.04 -0.60
Education 0.06 0.86 -0.02 -0.36
Income 0.07 1.05 0.02 0.28
Industry 0.09 1.43 0.01 0.08
Hazard experience 0.08 1.21 0.07 1.00
Attitudes toward information seeking  0.43 6.93" 0.32 4.78"
R?= .22,F (8,211) = 7.42, R*=.12,F (8, 211) = 3.55,
p<.001 p <.001

Note." p<.05,” p< .01, p<.001
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4.2.2.9. Hypotheses 10: Perceived Information Seeking Control and Information

Seeking Intention

Hypotheses 10 proposed that perceived information seeking control would be positively
related to information seeking intention. For air quality, a regression analysis revealed a
significant overall modelRR? = .10,F (8, 211) = 2.8, p = .006. Perceived information seeking
control significantly predicted air quality information seeking intention,.24,t = 3.56,p <
.001. The regression model for extreme heat was also signifRant09,F (8, 211) = 2.8,p=
.008. Perceived information seeking control was a significant positive predictor of extréme hea
information seeking intention,=.28,t = 4.00,p < .001, 95% CI [0.18, 0.53]. These results fully
support H10, demonstrating that perceived information seeking control predicts information
seeking intention in both risk contexts (see Table 14).

Table 14.

Summary of Hierarchical Regression Analyses Testing H10 for Both Hazards

Information Seeking Information Seeking
Intention Intention
(Air Quality) (Extreme Heat)
Predictors E t E t
Age -0.16 -2.42 -0.09 -1.33
Gender 0.06 0.86 0.06 0.91
Region 0.03 0.52 -0.02 -0.24
Education 0.03 0.49 -0.04 -0.59
Income 0.07 0.96 0.01 0.13
Industry 0.07 1.11 0.01 0.14
Hazard experience 0.11 1.54 0.08 1.26
Perceived information seeking contrc  0.24 3.56" 0.28 4.00™
R?=.10,F (8, 211) = 2.81, R?=.09,F (8, 211) = 2.67,
p =.006 p =.008

Note." p<.05,” p< .01, p<.001

4.2.2.10. Research Question 1: Hazard-Specific Differences

RQ1 asked whether the proposed attachment and RISP model relationships varied based

on the environmental hazard under consideration: poor air quality versus extreme heat. To
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address RQ1, a descriptive comparison was conducted between the final models for the air
guality and extreme heat contexts. As outlined in the analysis approach (sectioritsl.6),
involved comparing the strength, direction, and statistical significance of theoedfiaients

from the regression models and mediation analyses (e.g., Hong & Kim, 2022). The overarching
goal of this analysis was to identify variations in how the proposed relationships functioned
across the two hazards. Further, the analysis allowed for a meaningful reflection on the
magnitude of effect size differences between the two hazards, rather than focusing gblkely on
statistical significance of the findings. Table 15 offers a summary of these ceomsari

Table 15.

Comparison of Relationship Strength and Hypothesis Support by Hazard Type

Hypothesis Air Quality Extreme Heat Interpretation

BUHGLFWRU : 2XW Results Results

(_/b) (_/b)

Hla: Attachment anxiety =.12 (ns) =.13 (ns) Not supported in either risk
Risk perception context.
H1b: Attachment anxiety =.15 (ns) =.34" Only supported for extreme
Negative affective response heat.
Hlc: Attachment anxiety =.17 = .24 Supported in both risk
Informational subjective norms contexts.
H2a: Attachment avoidance =-.02 (ns) =-.21" Only supported for extreme
Risk perception heat.
H2b: Attachment avoidance =.04 (ns) =-.20" Only supported for extreme
Negative affective response heat.
H2c: Attachment avoidance =-.11 (ns) =-.29" Only supported for extreme
Informational subjective norms heat.
H3a: Attachment avoidance =.05 (ns) =.02 (ns) Not supported in either risk

Information insufficiency

context.



Hypothesis Air Quality Extreme Heat Interpretation
SBUHGLFWRU 2XW Results Results
(_/Db) (_/Db)

H3b: Attachment avoidance =-.04 (ns) =-.08 (ns)  Not supported in either risk

Information insufficiency context.

H4a: Attachment anxiety =-.12 (ns) =-.14 (ns)  Not supported in either risk

Attitudes toward information context.

seeking

H4b: Attachment avoidance =-.16 (ns) =-.10(ns)  Not supported in either risk

Attitudes toward information context.

seeking

H5a: Attachment anxiety =-.07 (ns) =-.12(ns) Not supported in either risk

Perceived information seeking context.

control

H5b: Attachment avoidance =-.12 (ns) =-.11(ns)  Not supported in either risk

Perceived information seeking context.

control

H6a: Information insufficiency b=0.12" b=0.13" Supported in both risk
6HHNLQJ LQWHQW contexts.

H6b: Information seeking b=0.46" b=0.59" Supported in both risk

LQWHQW L RigformétlenV | contexts, but stronger for

seeking heat.

H6c: Information insufficiency b= 0.05 b=0.08 Significant indirect effects ir
6HHNLQJ LQWHQMW both contexts.

information seeking

H7a: Negative affective respon: b =0.31 b=0.66" Supported in both risk
,QIRUPDWLRQ LQ\ contexts, but stronger for

heat.

H7b: Negative affective b=0.39" b=0.34" Supported in both risk

U H V S R fdrhhation seeking contexts, but slightly

intention stronger for air quality.

H7c: Negative affective respons b= 0.03 b=0.05 Significant indirect effects ir
,QIRUPDWLRQ LQ\)\ both contexts.

Information seeking intention

H8a: Informational subjective b= 0.16 (ns) b=0.30 Only supported for extreme

QRUPV : ,QIRUPDW| heat.

insufficiency
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Hypothesis Air Quality Extreme Heat Interpretation

BUHGLFWRU : 2XW Results Results
(_/b) (_/b)
H8b: Informational subjective b= 0.44" b=0.41" Supported in both contexts,
Q R U P Mformation seeking but slightly stronger for air
intention guality.
H8c: Informational subjective b =0.02 b=0.03 Significant mediation only
QRUPV : ,QIRUPDW| for extreme heat.

insufficiency : Information
seeking intention

H9: Attitudes toward = .43" =.32" Supported in both risk
informaton VHHNLQJ : contexts, but slightly
Information seeking intention stronger for air quality.
H10: Perceived information =.24" =.28" Supported in both risk
VHHNLQJ HidphstioR C contexts, but slightly
seeking intention stronger for heat.

Note."=p < .05,” =p<.01,” =p<.001. Significant indirect effects are in bold text.

As shown in Table 15, the most pronounced differences between the hazards were
observed in the attachment-related hypotheses (H1 through H5). Attachment avoidaace wa
significant negative predictor of risk perception, negative affective response, and iidoaiat
subjective norms for extreme heat, but not for air quality. Similarly, attachment anxiety
significantly predicted negative affective response and perceptions of informatiormaitisab|
norms in the extreme heat context, but not for air quality. It is also important to note, howeve
that attachment anxiety, nor attachment avoidance significantly predicted atifmmm
insufficiency (H3), attitudes toward information seeking (H4) or perceived informatiomgeeki
control (H5) for either hazard. Together, these findings suggest that although attatiaymnent
exert more influence on risk perception, negative affective response, and subjectiveanorms i
response to extreme heat, their role in predicting other RISP model variablesed tarerall.

For the core RISP model pathways (#d.0), most relationships were significant in both
contexts, but the magnitude of the effects was often stronger for extreme heat. This pattern was

evident in both individual paths, such as the path from information seeking intention to active
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seeking (H6, pathibb = 0.59 vs.b = 0.46) and the path from negative affective response to
insufficiency (H7, pathab = 0.66 vs.b = 0.31)? as well as the overall mediated effects. For
instance, the completely standardized indirect effect for H7 was nearly double foreshtraim
(bes = .056) as for air qualitybés = .029). Furthermore, the indirect effect for H8 was only
significant in the extreme heat conteliés(= .030). An exception to this pattern was the direct
effect of subjective norms on intention (H8, pafffiwhich was slightly stronger for air quality
(b = 0.44) than for extreme hedt £ 0.41).
Overall, the results presented in Table 15 address RQ1 by indicating that the general

structure of the proposed model is applicable across both environmental hazards, though
the strength of specific predictors varies by topic for both attachment orientations and core RISP
model pathways. Specifically, extreme heat appeared to elicit stronger emotiois),asd
behavioral responses. These results may be indicative of the immediate and tatgiblemn
extreme heat compared to poor air quality. Accordingly, these findings highlight the need for risk
communication strategies that are tailored not only to the specific hazard being etidrass
alsoto the unique psychological drivers that motivate workers in each context.

4.2.2.11. Research Question 2: Regional Variation in Hazard Experience, RISP-Related

Concepts and Active Information Seeking

RQ2 asked how RISP-related concepts differed across U.S. regions for air quality and
extreme heat. To address RQ2, a series of chi-square tests were conducted to understand how
recent hazard experiences and information seeking varied significantly by U.S. regions (i.e.,
Northeast, Midwest, South, and West regions) and one-way ANOVAs were conducted to assess

whether remaining RISP-related concepts significantly differed by U.S. region.
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Chi-square tests were conducted to examine ®BWWUWLFLSDQWVY UHFHQW H[SI
guality and extreme heat varied across U.S. regions (see Table 16). There were no significant
GLITHUHQFHY LQ WKH SURSRUWLRQ SDUWLFLSDQWV ZKR UHFL
= .285. Additionally, post-hoc z-tests of column proportions indicated that no pairwise
differences were statistically significant following Bonferroni correction. Although not
statistically significant, descriptive trends suggest that participants Mdttkeast (80%) and
the West (66%) reported the highest rates of air quality alert recall. A signifigaomak
GLIIHUHQFH HPHUJHG LQ SDUWLFLSDQWVY SAERMIXWLROQV RI I
15.14,p = .002. Post hoetests revealed that participants in the West (82%) were significantly
more likely to report poor air quality than those in the South (5p%).,002 (Bonferroni-
adjusted). The other post hoc comparisons for the Wasé against the Midwest (58%) and
another against the Northeast (7524)oth approached significance but did not meet the
Bonferroni-adjusted threshold.

There was also a significant regional difference in the proportion of participants who
recalled heat warnings in their ar8a8) = 20.26p < .001. Post-hoe-tests with Bonferroni
correction were conducted for all six pairwise comparisons. The comparisons between the
Midwest and the South, West, and Northeast were all statistically significan©6). The
remaining pairwise comparisons (South vs. West, South vs. Northeast, and West vs. Northeast)

did not meet the Bonferroni-adjusted significance threshold. Finally, the chi-sgstfert
participants who reported that heat was bad in their area approached signifscddnse’.05,p
= .070. Descriptive trends revealed that participants in the West (95%) and South (92%) were

more likely to report that the heat was bad compared to those in the Midwest (79%) and
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Northeast (88%). However, no pairwise comparisons met the Bonferroni-adjusted significance
threshold.
Table 16.

Chi-Square Results for Recent Hazard Experiences by U.S. Region

Northeast  Midwest South West B(3) pvalue
n, (%) n, (%) n, (%) n, (%)

Recalled air quality

alerts within the pas

three months.
Yes 24 (80%) 25 (66) 49 (6k6) 37 (660)
No 6 (20%) 16 (3%) 31(330) 19 (3%0)

Thought that the air

quality in their local

area was bad within

the past three

months.
Yes 24 (73%) 22 (580) 42 (526) 45 (820)
No 8 (25%) 16 (486) 39 (486) 10 (220)

Recalled heat

warnings within the

past three months.
Yes 31 (9P0) 32 (7®6) 76 (9%%) 54 (960)
No 1 (3%) 11 (28%) 4 (5%) 2 (4%)

Thought that the

heat in their local

area was bad within

the past three

months.
Yes 29 (83%) 34 (7%%) 78 (926) 53 (990)
No 4 (126) 9 (21%) 7 (8%) 3 (5%)

3.79 .285

15.14 .002

20.26 .001

7.05 0.70

A series of one-way ANOVAs was conducted to test for regional differences in the core
RISP concepts for both hazards. The analysis revealed that significant regional differences
were specific to the air quality context; no significant differences were found for any of the
concepts related to extreme heat.

As shown in Table 17, two air quality concepts had significant variations. First, attitudes
toward information seeking about air quality differed significantly by redgi(8,, 216) = 3.43p

=.0 2=.046. Post hoc comparisons using Tukey HSD indicated that participants in the
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Northeast il = 4.53,SD = 0.72) reported significantly more positive attitudes than those in the
Midwest (M = 3.86,SD= 1.24),p = .019.

Second, information seeking intention about air quality differed significantly by region,
F(3, 216) = 4.66p o} Post-hoc comparisons using Tukey HSD indicated that

participants in the WesM = 4.25,SD = 0.92) reported significantly higher intention to seek

information than those in the Midwedt = 3.65,SD= 1.06),p = .020, and the SoutiM(= 3.73,

SD=1.10),p = .017.

Table 17.

ANOVA Results for RISP concepts by U.S. Region

Northeast Midwest South West ANOVA
Variable (n=33) (n=44) (n = 85) (n=57) F p-

M (SD) M (SD) M (SD) M (SD) (3, 216) value
Risk
perception
Air quality 12.03 (6.018) 10.93 (6.764) 12.47 (5.887) 13.42 (5.092) 1.53 .207
Extreme heat 12.12 (5.583) 12.84 (6.179) 15.07 (6.174) 14.02 (5.643) 2.55 .056
Negative
affective
response
Air quality 2.88 (1.230) 2.53(1.190) 2.88(1.130) 3.04 (0.996) 1.76 .156
Extreme heat 3.23 (1.090) 2.97 (1.216) 3.41(1.057) 3.39 (0.931) 1.89 131
Information
insufficiency
Air quality 4.92 (2.229) 4.84(2.300) 4.95(2.273) 4.88 (1.917) 0.03 .994
Extreme heat 5.06 (2.066) 4.77 (2.205) 4.63(2.276) 4.51 (1.937) 0.51 677
Informational
subjective
norms
Air quality 3.04 (1.268) 2.78(1.213) 2.76(1.193) 3.18(1.102) 1.65 178
Extreme heat 4.53 (1.186) 3.24 (1.258) 3.40(1.104) 3.46 (1.046) 1.15 .328
Attitudes
toward
information
seeking
Air quality 4.25(0.717) 3.86(1.240) 4.34(1.193) 4.20(1.108) 3.43 .018
Extreme heat 4.07 (1.140) 3.96 (1.314) 4.44(0.850) 4.32 (1.009) 2.14 .096
Perceived
information
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Northeast Midwest South West ANOVA

Variable (n=33) (n=44) (n=85) (n=57) F p-
M (SD) M (SD) M (SD) M (SD) (3, 216) value

seeking

control

Air quality 4.25(0.977) 3.97(0.931) 3.90(0.987) 4.10(0.949) 0.59  .622
Extreme heat 4.17 (0.759) 4.28 (0.834) 4.19 (0.769) 4.29 (0.886) 0.20  .896

Information
seeking
intention
Air quality 4.33(0.958) 3.65(1.063) 3.72(1.104) 4.25(0.920) 4.66 .004
Extreme heat 3.04 (0.874) 3.89 (1.092) 4.00(1.108) 4.21 (0.940) 1.65 178

Note.Scales for key concepts are as follows: Risk perception is a composite index goesesigrity x
perceived susceptibility) with a possible range ét8.and information insufficiency was measured on a
040 scale. All other concepts (negative affective response, subjective norms,satfierdeived control,
and seeking intention) were measured onfastale.

Although the majority of ANOVAs did not reach statistical significance, descriptive
trends suggest meaningful variation across regions, particularly for participants in trend/es
South who consistently reported higher mean scores across SeRé8ft-related concepts. For
example, in the context of extreme heat, participants in the South reported the heglsest a
levels of negative affective responsé £ 3.41,SD= 1.06) and attitudes toward information
seeking M = 4.46,SD = 0.80). Similarly, participants in the West reported the highest mean
scores for perceived information seeking control about extremeMea#(29,SD = 0.89) and
for information seeking intentiotM = 4.21,SD = 0.97), as well as high scores for air quality-
related negative affective responbé<£ 3.04,SD= 1.00). These elevated means across RISP
concepts may reflect greater psychological salience of these hazards, which is likaly @f re
geographic proximity and more frequent personal experience with exposures such as wildfires in

the West and extreme heat events in the South. Although these differences wetsstcdlta

14 Participants in the West scored highest on air quality risk perception, negative affespivese, and
informational subjective norms, as well as extreme heat seeking control and seekimnirpanticipants in the
South scored highest on extreme heat risk perception, negative affective responseydesl, attiaddition to air
quality information insufficiency and attitudes.
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significant, they suggest that regional context may influence how individuals peaoeive
process environmental health risks.

Finally, chi-square tests were conducted to examine whether active information seeking
varied by U.S. region (see Table 18). For air quality, there were no significant regional
differences in the proportion of participants who reported wanting more inform&tién,

1.85,p = .604. A similar nonsignificant result was found for extreme heat, with no regional
differences in information seekin§ o p = .986. Although statistical significance was
not reached, descriptive trends indicated that participants in the West had te pigportions

of participants seeking more information about both hazards (air quality: 58%; extreme heat:
54%), while participants in the Midwest reported the lowest (air quality: 56%; extreate

51%).

Table 18.

Chi-Square Results for Active Information Seeking by U.S. Region

Northeast Midwest South West
n, (%) n, (%) n, (%) n, (%) F(3)
Actively sought air
guality information
Yes 17 (520) 25 (56%) 40 (4®%) 33 (58%) 1.85
No 16 (48%0) 20 (4%%) 45 (53%) 24 (42%)
Actively sought
extreme heat
information
Yes 17 (524) 23 (51%) 44 (520) 31 (5@%) 0.14
No 16 (48%) 22 (49%) 41 (48%) 26 (460)

Considered together, results from the chi-square tests, pozitésts, and ANOVAs
assessing regional differences in recent hazard experiences (Table 16) and RISPeratefsd

(Table 17) reveald a distinct regional pattern. Outdoor workers in the West reported
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significantly more frequent recent exposure to poor air quality and greater psychological
engagement with the topic, evidenced by their significantly more positive attitudiésgher
intentions to seek information. These findings thus provided strong quantitative suppor&for the
priori selection of the western U.S. for the study's qualitative phase, a region well-dtetime
prior literature as having high occurrences of extreme heat and wildfire smoke (e.g., Hu et al.,
2025; N. Rosenthal et al., 2022). Focusing on this region was intended to capture

participants likely to have rich, lived experiences with these hazards, thus offering tit@pote

for deeper insights into risk perception and information seeking behavior.

4.2.3. Chapter Summary

This chapter presented the methods and results for the quantitative phase of the study.
The quantitative phase explored how attachment orientations and key concepts frokn the ris
information seeking and processing , 63 PRGHO VKDSH RXWGRRU ZRUNHUVT
guality and extreme heat hazards. Using a national sample of outdoor wdrke?20), the
survey assessed psychological, social, and behavioral predictors of information seeking across
both hazard contexts. Hierarchical regression analyses revealed that attachmtitomse
particularly attachment avoidance, significantly influenced risk perceptioctigéeesponse,
and informational subjective norms for extreme heat, but not for air quality. Results from
mediation models provided strong support for the core RISP pathways, with information-seeking
intention serving as a consistent mediator across both hazards. Informational subjective norms,
affective response, attitudes toward information seeking, and perceived control all emerged as
significant predictors of information seeking intention, although the strength and significance of

these predictors varied between air quality and extreme heat. Overall, the resultedupport
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applicability of the RISP model in both contexts. The findings also demonstrated that extreme
heat may elicit stronger emotional, social, and behavioral responses than air quality.

To further explore regional differences, a series of ANOVAs and chi-square tests were
conducted to assess whether RISP-related concepts varied across U.S. regions. Although only
two RISP concepts (i.e., attitudes and intention toward air quality information seeking) differed
significantly by region, the post-hoc analyses for recent hazard experience revealedstgnific
differences. For instance, participants in the West were significantly more bkedpart recent
poor air quality than those in the South, and participants in the Midwest were signifieastly |
likely to recall heat warnings than those in all other regions.

These findings provide valuable insights for the qualitative phase of this study by
highlighting the West as a region where workers reported more frequent exposure to these
hazards and were also more engaged with relevant risk information. Chapter 5 builds on these
results by describing the methods of the qualitative phase and presenting qualitatinggs finai
offer deeper insight into the personal, social, and organizational dynamics that shape outdoor
workers' perceptions of risk, information seeking, and protective behaviors regarding air quality

and extreme heat.
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CHAPTER 5. QUALITATIVE PHASE

5.1.Purpose and Rationale

The results of the quantitative phase provided insight into how attachment orientations
DQG 5,63 PRGHO YDULDEOHYV LQIOXHQFH .RowerRiese ZRUNHUV
findings also raised additional questions that invite deeper explanation. Sjigcthea
differences in RISP relationships by risk context and the variation in regional responsesauggest
need to better understand how these concepts are interpreted and experienced i daily lif

To build on these findings, this study incorporated a qualitative phase using focus groups.
This method was selected over one-on-one interviews because it allows for coltezdivieg-
making and shared reflectipa dynamic particularly important for exploring the psychological,
social, and relational dimensions of risk perception, norms, and information séekmg016;
Hopkins, 2007). In this context, focus group discussions offered valuable insight into how
participants interpret and negotiate risk in shared outdoor work environments. This approach
aligns with the study's explanatory sequential design, allowing for the triangulation of eeslilt
a deeper qualitative explanation of the quantitative findings.
5.2. Integration of Quantitative Findings into Focus Group Design

Consistent with the explanatory sequential mixed method design, the focus group design
was developed to elaborate on key findings from the survey (Creswell & Plano Clark, 2018;
Ivankova et al., 2006). Specifically, the qualitative phase aimed to (1) provide context for how
outdoor workers perceive and experience air quality and extreme heat risks on the job, (2)

investigate how these perceptions and experiences shape their information-seeking and
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protective behaviors, and (3) gather feedback on the effectiveness of the Air Aware campaign
(see section 3.4 for campaign details) and explore the possibility of a similarigarthza
integrates both air quality and extreme heat messaging.

To achieve these aims, a joint display was created to map attachment theBrindri&
concepts, and their corresponding quantitative findings to the development of each focus group
guestion. This display, a table used to visually integrate quantitative findings whtiatiuea
data collection (Creswell & Plano Clark, 2018; Fetters et al., 2013), ensured that itaeivgial
phase built on the quantitative results, probed deeper into attachment and RISR:oalzets,
explored the perceived salience of different environmental hazards, effectively el #heafer
Aware campaign, and gauged participant interest in communication strategietetjraténboth

air quality and heat-related information (see Tdl8le
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Table 19.

Joint Display Linking Quantitative Results to Focus Group Design

Theoretical Concepts Relevant Quantitative Findings Focus Group Measures Purpose of Qualitative
Follow-Up

Attachment anxiety, Attachment avoidance predicted lower Intake survey with attachment items  Use participants' quantitative

attachment avoidance heat risk perception ( -.21), negative  from the national survey attachment scores (from the
DITHFWLYH U#H0)S&d@ VH intake survey) to
VXEMHFWLY H29).Rtthehvhent contextualize their qualitative
anxiety predicted increased heat-relatec responses and explore how
negative affective responses ( attachment orientations
VXEMHFWLYH QRUPV - emerge in their risk
UHODWHG VXEMHFWLYH information seeking and

processing behaviors.
Hazard experience, risl Experience with air quality ( or 3&DQ \RX VKDUH DQ HI[S Understand how lived

perception heat-related ( symptoms at work  summer where heat or air quality experiences shape perceivec
predicted risk perception. Participantsir DIIHFWHG \RX ZKLOH \R risk, especially in regions witl
the West region reported more frequent high exposure.

exposure to air quality and heat.

Risk perception, Stronger risk affective response for hea 3Vhen you think about air quality and Explore how workers
negative affective (M = 3.24) vs. air qualityN] = 2.85); heat, which one represents the highest compare and perceive air
response affective response significantly predicte risk while you are working and why?  quality and extreme heat risk

information seeking for air qualityp&
.39) and extreme hedt € .34).
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Theoretical Concepts Relevant Quantitative Findings Focus Group Measures Purpose of Qualitative

Follow-Up
Subjective norms, Attitudes ( ao en = .32) subjective 3WVhat factors influence whether you u: Gain a deeper understanding
attitudes toward norms ( aoQ gn = .41), and heat or air quality information at work? of how internal or external
seeking, perceived perceived control (o En = .28) factors facilitate or constrain
seeking control predicted information seeking intention. information seeking in

audiences with high
information seeking intention

Attitudes toward Overall attitudes were highMag = 4.24,  3What types of air quality or heat To further clarify what

information seeking Men = 4.28); significantly predicted H9. information are most useful to you whil practical or actionable
Participants in the west reported more  working?” information drives positive
positive attitudes compared to other attitudes toward information
regions. seeking.

Subjective norm3 Subjective norms predicted intentiom¢ How do your family and friends Explore interpersonal

personal influences en = .41). Participants perceived influence how you use air quality or he influences outside of the

stronger expectations from interpersonée LQIRUPDWLRQ ZKLOH \F workplace.
influences 1 = 2.91) than people they

worked with M = 2.87) to seek air

guality information.

Subjective norm3 Participants perceived stronger 3Vhat roles do your co-workers, Investigate how workplace

workplace influences  expectations from people that they work supervisors, or the organization play in dynamics reinforce or
with to seek information about hedl €  how you use air quality and heat discourage information
3.39), than air qualityM = 2.87). LQIRUPDWLRQ ZKLOH \F seeking.

Subjective norms were related to intenti
in both contexts, but mediation through
information insufficiency only occurred
for heat.
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Theoretical Concepts Relevant Quantitative Findings

Focus Group Measures

Purpose of Qualitative
Follow-Up

Information seeking
behavior, perceived
seeking control

Attitudes toward
information seeking,
information seeking
behavior

Information
insufficiency, perceivec
information seeking
control

Integration of topics
and RISP dimensions

High recall of air quality alerts in the

West; perceived information seeking

control predicted intention o
=.28).

Active information seeking behavior
predicted by intention; attitudes
significantly predicted intention o =

EH = .32).

EH

Information insufficiency significantly

predicted intention across contexts.
Participants reported higher information
insufficiency for air quality M = 4.90)

than extreme heai = 4.69).

Differences in model strength across
topics, but stronger for extreme heat.

Do you recall seeing or hearing about
the Air Aware campaign in your
workplace this summer? If so, did you
use it to stay informed about air quality
at work?

dVhat parts of the Air Aware campaigr
did you find useful? What could be
improved?

dVas there information in the campaig
that you found confusing, conflicting, o
lacking in detail?

3Vhat are your thoughts on a workplac
campaign, similar to the Air Aware
campaign, that includes both air quality
and heat information?

Assess how campaign
materials are remembered ai
acted upon in a highly
engaged audience. Explore
how campaign delivery (e.qg.,
text alerts, flyers, QR codes)
shaped confidence and
perceived control in seeking
information.

Identify campaign features
that encouraged or
discouraged information use.
Refine messaging and forma
of materials based on user
experience.

Identify gaps in campaign
content that could further
DGGUHVV ZRUNHL
needs or preferences.

Explore the feasibility of
integrated campaigns given
high engagement across botl
hazards and overlapping
predictors of information
seeking.
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5.3. Focus Group Methodology

5.3.1. Sample Selection and Participant Recruitment

Focus group participants were recruited from the City of Fort Collins, Colorado, rather
than drawing from the nationwide survey sample. This decision was informed by both
guantitative findings and practical considerations, including the ease of acdesgaptilation
of interest through the previously established research relationships between the City of Fort
&ROOLQV DQG WKH DXWKRU $OWKRXJK WKH QDWLRQDO VXUY
risk perceptions and information behaviors across U.S. regions, results from ANOVAs, chi-
square tests, and post-hotests (see Chapter 4) revealed that participants in the West
consistently reported higher engagement with relevant risk-related information, moreeposit
attitudes toward information seeking, and more frequent exposure to environmental hazards,
including poor air quality and extreme heat. Post-Atasts revealed that these differences were
the most evident for information-seeking intention, recall of heat warnings, and perceptions of
poor air quality. These findings supported the decision to conduct the qualitative phase in a
region where these risks are more prevalent and salient to outdoor workers.

Fort Collins was also a strategically relevant site for recruitment. As discussedieiCha

&RORUDGRYfYV 1RUWKHUQ J)URQW 5DQJH OHWURSROLWDQ 3$UFL

air quality standards due to chronic ozone pollution during the summer. This is further
compounded by the heightened wildfire risks in this region, including a record-breaking wildfire
season in 2020 and additional wildfire events during the summer of 2024, shortly before data
collection. These conditions positioned Fort Collins as an ideal location to explore howsworke
perceive, respond to, and seek information about environmental hazards in high exposure

settings.
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In addition to its regional relevance, the City of Fort Collins had recently implemented
the Air Aware campaign, a localized communication campaign designed to intrease t
awareness of air quality risks among outdoor municipal workers. The campaign was active
during the summers of 2023 and 2024, making it highly salient to potential participants. The
ressOUFKHU DQG FRPPLWWHH PHPEHUYVY KDG HVWDEOQWKHG UHC
environmental health staff and employees that worked outdoors in the Parks, Natural Areas, and
Utilities departments. These relationships facilitated efficient renant and ensured that
participants were already familiar with the campaign materials being ex@ludigible
participants were City of Fort Collins employees who were at least 18 years of age or older,
primarily worked outdoors, and had the Air Awaaampaign implemented in their workplace
during the summer of 2024.

Participants were recruited using a combination of convenience sampling and snowball
sampling methods. Convenience sampling involves recruiting participants based on their
availability, accessibility, or existing relationships (Lindlof & Taylor, 2019). Snowball
sampling is a nonprobability method where existing participants or contacts help idedtify a
refer additional participants from their network (Lindlof & Taylor, 2019; Pasikowski, 2024).
These methods were appropriate for reaching a specialized population, such as outdoor workers,
who are typically dispersed across different departments and worksites.

These methods allowed for efficient access to a targeted, context-relevant group, but
using them does introduce some limitations. Convenience sampling may increase the risk of
selection bias because those who are more accessible or engaged may be overrepresented
(Andrade, 2021; Robinson, 2014). Snowball sampling can further exacerbate this bias if

participants primarily refer individuals with similar views or experiences (Ahmed, 2024;
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Pasikowski, 2024). To reduce selection bias, the researcher utilized the lesthtdlationships
to recruit from three distinct departments: (1) Utilities, (2) Natural Areas, and (3) Parks and
Recreation. These departments were selected not only for their accessibility lingcalgse

they operate in different locations, and their employees do not typically interact while on the
job. This separation was intended to increase variation in job roles and experiences among
participants.

Recruitment was coordinated by the lead researcher in collaboration with safety
committee team leads. These team leads were emailed study details iaimhpamformation
sheets, and they then shared the opportunity with eligible colleaBaesuitment materials
emphasized that participation was voluntary, and they were shared 2 weeks in advdowee to al
employees time to make an informed decision about whether to participate in a focus group.
Participants received breakfast or lunch depending on the time of day and were compensated
with a $25 Amazon gift card.

5.3.1.1. Sample Profile

A total of 29 outdoor workers participated in the focus groups. Most participants
identified as male (79%), with ages ranging from 18 to over 65 years; the largest age group was
25-34 years (41%). The sample was predominantly White (86%), with a small number
identifying as Hispanic or Latino (10%) or Asian or Asian American (3%). Nearly half of
participants (48%) had lived in the Fort Collins area for more than 20 years. In terms of
education, the majority held at least some postsecondary training, with 38% reporting a
EDFKHORUYYV GHJUHH DQG D-§Bciicdkriditing progrars&ffeHhigh §godVl R E
Household incomes varied, with a concentration between $35,000 and $199,999 per year; about

one-quarter (24%) reported annual incomes between $150,000 and $199,999.
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Participants represented three municipal departments: Natural Areas (38%), Parks &
Recreation (34%), and Utilities (28%). Most were employed yaand (76%), and 59% were
hourly employees. Length of employment in their current role varied, with 41% employed for 1
5 years and 24% for less than 1 year. Job roles varied considerably, encompassing seasonal crew
members, maintenance workers, senior supervisors, and safety specialists, which reflected
diverse experiences with outdoor work environments.

Regarding health characteristics, 41% of participants reported being diagnosed with
allergies, 35% with overweight or obesity, and 21% with a mental-health condition. Fewer
participants reported diagnoses related to heart disease (10%) or diabetes (3%), while none
reported a lung-disease diagnosis. A complete table of participant charasterigtimvided in
Appendix F.

5.3.1.2. Participant Attachment Scores and Classifications

To assess the attachment orientations of focus group participants, a brief intake survey
was distributed prior to the focus groups. This survey included attachment anxiety and avoidance
items from the Experiences in Close Relationships Scale-Short Form (ECR-S;alve2@07)
which are further detailed in section 4.1.5.5.
Following an analysis procedure outlined by Hegarty €2@R4) raw scores for
attachment anxiety and avoidance were computed. These raw scores were then stdnadtardiz
z-scores to establish a relative comparison within the focus group sa¥pl29). This was
calculated using the equati@n= (RawScorexM)/SD, ZLWK WKH VDPSOHTV PHDQ DQC
deviation for attachment anxietiyl(= 20.76,SD = 4.90) and attachment avoidanté+£ 19.86,

SD=5.78). Finally, these-scores were converted into percentiles using the standard normal
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cumulative distribution function (CDF), providing a measure of each participant's relative

standing within the group.

Participantgscore on the attachment anxiety and attachment avoidance dimensions were

FODVVLILHG DV 3/RZ =~ 33$basetd @anaieirgraug-rélativé ercentile score.

Following the thresholds provided by Hegarty et al. (2028,UWLFLSDQW ZDV FODVVL

if their percentile score wa®

S$YHUDJH"

LIl WKHLU SHUFHQWLOH VFRUH

DQG 3+LJK” LI WKHLU S¥3.0b $€eWwabe BO)VFRUH ZDV

Table20. )RF XV *URXS 3 Btththrhdnt OrésW V I

o Attachment Anxiety Attachment Avoidance
Participant . .
ID SRc %vrve Pesrgﬁglle Classification Sl:\:: %V:e Pesr((::gz:\élle Classification
1 24.00 74.58 High 24.00 76.31 High
2 26.00 85.76 High 25.00 81.31 High
3 18.00 28.66 Average 25.00 81.31 High
4 13.00 5.66 Low 25.00 81.31 High
5 22.00 59.99 Average 23.00 70.65 Average
6 19.00 35.97 Average 11.00 6.27 Low
7 28.00 93.02 High 28.00 92.05 High
8 14.00 8.39 Low 18.00 37.38 Average
9 13.00 5.66 Low 17.00 31.04 Average
10 20.00 43.84 Average 18.00 37.38 Average
11 22.00 59.99 Average 16.00 25.21 Average
12 18.00 28.66 Average 11.00 6.27 Low
13 14.00 8.39 Low 14.00 15.53 Low
14 22.00 59.99 Average 20.00 50.97 Average
15 17.00 22.14 Low 14.00 15.53 Low
16 21.00 51.95 Average 30.00 96.03 High
17 22.00 59.99 Average 20.00 50.97 Average
18 27.00 89.86 High 19.00 44.09 Average
19 19.00 35.97 Average 16.00 25.21 Average
20 18.00 28.66 Average 20.00 50.97 Average
21 22.00 59.99 Average 13.00 11.76 Low
22 24.00 74.58 High 28.00 92.05 High
23 22.00 59.99 Average 20.00 50.97 Average
24 19.00 35.97 Average 14.00 15.53 Low
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o Attachment Anxiety Attachment Avoidance
Participant : :

ID SFi: %V:e Pesrgs:\etlle Classification SRc %Vye Pesrggpetlle Classification

25 26.00 85.76 High 26.00 85.59 High

26 15.00 11.99 Low 11.00 6.27 Low

27 20.00 43.84 Average 20.00 50.97 Average

28 35.00 99.82 High 31.00 97.30 High

29 22.00 59.99 Average 19.00 44.09 Average

5.3.2. Informed Consent and Other Ethical Considerations

All qualitative procedures were approved by the Colorado State University Institutional
Review Board [IRB Protocol: #5945] prior to participant recruitment and data collection.
Participants were provided with a study summary and informed of their rights, including the
voluntary nature of participation, confidentiality protections, and the option to withdraw at any
point without penalty. Verbal informed consent was obtained at the start of each session, and
participants were assigned a unique identification number to ensure anonymity in trianscript
and reporting.

Participants were also advised of potential risks, including the possibility of minor
emotional discomfort when discussing health effects related to air quality or exeatne h

HISRVXUH $00 GLVFXVVLRQV ZHUH DXGLR &ahkcFbletV GHG ZLWK S
verbatim for analysis. Additional ethical considerations, including compensation and
confidentiality, are outlined in the approved consent form (see Appendix G

5.3.3. Data Collection Procedures and Materials

Three focus groups were conducted September 24 to 26, 2024, in conference rooms at
City of Fort Collins buildings. Each session lasted between 45 and 60 minutes and was held

during work hours with supervisor approval. All focus groups were co-facilitated by the
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researcher (CB), who served as moderator, and a Ph.D. student in the Department of Journalism
and Media Communication (hereafter referred to as LC) who served as notetaker. This approach
ensured consistency in facilitation and adherence to best practices in group moderagger(K

& Casey, 2014). To mitigate potential power dynamics and ensure that participants telt free
speak openly, their direct supervisors were not present in focus group discussions.

At the beginning of each session, the moderator introduced the research team, reviewed
the study summary, and obtained verbal informed consent (see Appendix G). Following this,
participants were asked to complete a brief intake survey, which took an average of 4. minutes
The survey (see Appendix H) collected basic demographic and job-related information, as well
as the same attachment anxiety and avoidance items adopted from ti&(®@Ret al., 2007)
that were also used in the quantitative phase (see Section 4.1.5.5). Pre-printe@eards (s
Appendix ) were distributed to participants containing a QR code to the survey and a unique
participant ID code. This ID served as the critical link between their confidemtiadys
responses and their contributions to the focus group discussion, allowing the researcher to
contextualize their qualitative comments with their quantitative latteat scores during data
analysis.

After participants completed the survey, the focus group discussion began. Discussions
followed a semistructured protocol (see Appendix J), allowing for both consistency across
groups and flexibility to explore emerging or unexpected insights. The protocol was designed to
HIDPLQH SDUWLFLSDQWVY H[SHULHQFHV ZLWK SRRU DLU TXD¢
perceptions of risk, and the social and structural factors influencing their use of environmental
health information. Questions were informed by findings from the quantitative phase and aligned

with attachment theory and core risk information seeking and processing (RISP) model concepts.
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The discussion began with an icebreaker question that asked participants to describe a
personal experience with either hazard. Subsequent questions explored comparative risk
judgments, information-seeking motivations, perceived norms, attitudes, control, and responses
to the Air Aware campaign (see Appendix J). One portion of the discussion introduced the
IDWLRQDO :HDWKHU BEQOCWHLAWHRVIDXDIWSDVUNLFLSDQWVY UHDFV
guality and heat messaging (see Appendix K). A total of 10 questions were asked, with follow-
up probes and visual materials used to stimulate recall and engagement.

To support productive discussion and minimize group-related biases, the moderator
followed best practices in focus group facilitation (Barbour, 2018; Okoko, 2023). A detailed
facilitation guide (see Appendix J) was developed prior to data collection and included
semistructured discussion questions and probes, and strategies for managing poteatigeshall
(e.g., dominant participants, low engagement, or off-topic conversation). The guide also included
a glossary of key terms that could be provided to participants upon request to support clarity
during the discussion.

The moderator worked to build rapport with participants and maintain an inclusive and
respectful group environment, creating space for open and honest dialogue. The moderator also
emphasized that there were no right or wrong answers and encouraged all participants to share
their ideas. Audio recordings and notetaker observations were used to ensure accurate
transcription and interpretation of participant responses.

5.3.4. Analysis Approach

A hybrid deductiveinductive qualitative content analysis was used to analyze the focus
group transcripts (Hsieh & Shannon, 2005; Mayring, 2015). This approach allowed the

researcher to examine participant responses through the lens attachment theory and the RISP
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model while also allowing for emergent, context-specific themes to surface fromahe dat
(Saldafa, 2015).

Analysis was conducted using MAXQDA, a qualitative data analysis software that
facilitates the organization and interpretation of large qualitative datasets through
systematic coding, memo writing, and data visualization tools (J. P. Williarhs20%).
Immediately following the focus groups, the researcher compiled observation notes and
transcribed the audio recordings verbatim. All transcripts were de-identified to gratécipant
confidentiality. The researcher thoroughly read and re-read the transcripts and accompanying
notes to establish familiarity with the data and identify initial impressions.

The initial coding process followed a deductive approach, informed by the concepts and
relationships outlined in the focus group facilitation guide. The initial codebook included nin
categories which aligned with the structure of focus group questions and probes. These
categories included: hazard topic, hazard experience, risk perception, affective response,
subjective norms, information insufficiency, attitudes toward seeking, perceived information
seeking control, and information-seeking behavior. During the coding process, simultaneous
coding was used, allowing a single excerpt (i.e., responses to a question or completed idea) to be
assigned multiple codes (Saldafia, 2015; Spearing et al., 2022).

Given the semi-structured nature of the focus groups, participants often raised ideas and
perspectives that extended beyond the predefined deductive codes. To capture these
unanticipated and relevant insights, the analysis also incorporated an inductive codesg proc
alongside the deductive approach. Inductive coding allows new codes to be developed as patterns
of recurring ideas manifest during the analysis (Miles et al., 2019). In this analyssp#ttesns

were documented across transcripts to create the inductive codeQUW 0$;4'$V PHPR
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features. For example, although "protective behavior" was not a focus group question, it
I[UHTXHQWO\ HPHUJHG LQ SDUWLFLSDQWVY QDUUDWLYHYV DQG
scheme. This iterative strategy ensured that emergent, contextually impataetentered the
final coding structure and informed the analysis.

A preliminary codebook was developed by the author (CB) and presented to the focus
group notetaker (LC), and three additional collaborators who were familiar with the study
through an iterative process that occurred during two meetings. Once this group finalized the
codebook, CB and LC first independently coded one transcript using the combined deductive and
inductive coding scheme. A joint review revealed strong coding consistency betweenaoders
any discrepancies were resolved through discussion and consensus. Follow®§ this,
independently coded all remaining transcripts and developed a set of proposed themes from the
coded data. These themes were then presented to the full team in a final meetggidation
and were finalized together to enhance the credibility and reliability of the findiagsr{P
2002).
5.4. Results

5.4.1.Theme 1. Hazards in Contrast Comparing Air Quality and Heat Risks

This theme captures how outdoor workers differentiate extreme heat and poor air quality
in terms of urgency, embodied experience, and feasibility of protective action. Across focus
groups, heat was generally framed as an immediate, physically threatening hazard that is
intensified by work demands and PPE, whereas air quality was more often described as a chronic
condition that becomes salient when symptoms become intolerable. Parsiclsant

contextualized air quality by comparing conditions across time and place, and their

129



interpretations at times reflected patterns broadly consistent with attactetagat differences
in how risk is appraised and managed.

5.4.1.1. Heat as an Immediate and Compounding Threat

Across all three focus groups, extreme heat was consistently described as a more urgent
and physically threatening hazard than poor air quality. Workers explained that heat risks were
often assessed using a combination of thermal cues and physiological symptoms (e.g.,
dehydration, headaches, and fatigilat signaled the need for immediate protective action.
Participant 7 (high anxiety, high avoidancé K DUHG 3:H ZRUN SUHWW\ SK\VLFDO
HDV\ WR JHW \RXU KHDUW UDWH XS LQ D KXUU\ 6R \HDK LW
VKRZ DQG WKDW VWDUWYV WR DI khigivarsiek, highlafoidarod) O\ 3DU WL
noted:
(VSHFLDOO\ LI > WKH MRE WDVN@ LV VRPHWKLQJ VWUHQX
WR JHW GHK\GUDWHG« WKHUH FRPHV D SRLQW ZKHUH LI \
heat exhaustion, or even worse, heat stroke.
These perspectives align with the theoretical expectations for individualg lighe
attachment anxiety, insofar as they demonstrate heightened vigilanceatatide focus on
how quickly a manageable condition can escalate into a more serious outcome. Both garticipan
narrate heat exposure as a rapidly unfolding risk, moving from early cues (e.g., elevated heart
rate, dehydration) to worst-case scenario outcomes (e.g., heat exhaustion or heatrstroge)
way, their descriptions highlight what workers with high attachment anxiety atteviteto
HYDOXDWLQJ KHDW ULVNV DQG KRZ WKH\ PHQWDOO\ SURMHF\
Participants also emphasized how certain job tasks and required personal protective

equipment (PPE) can compound heat exposure and intensify risk. Participant 8 (low anxiety,
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average avoidance) explained the challenge of wearing nonbreathable UlemeL VWD QW JHDU
ZHYUH ZRUNLQJ DURXQG HQHUJLdt@eruswngldvesthat igdaiosMtoK HV H K
\RXU HOERZ DQG WKDW G R thveagarnkietyOhiyh adoidiahde) sinilsry Q W
recounted how spraying herbicides in hot, humid conditions left them with prolonged symptoms:
S:KHQ LWV KRWWHU WKDQ GHJUHHY DQG \RXYUH VSUD\LQJ
JR KRPH ZLWK D KHDGDFKH WKDW OLQJHUYV KRXUV RU VRPH
R1 KH D WTKegeletdvts show how workers across attachment orientations perceive heat

risk in the context of their work demands and protective equipment requirements that directly

intensify their exposure to extreme heat.

5.4.1.2. Air Quality is Tolerated to a Tipping Point

Compared to heat, air quality was described as a slower-developing, long-term concern.
Participant 1@average anxiety, average avoidance) explained:
Heatis usualyZKDW ZHYUH ZR U WRAG WKRW W URIKWN WR VWRS R
something. Now, the air quality is more of alongHUP DVSHFW RI ZKDW ZHYUH
DERXW 6R XVXDOO\ LI ZHYfUH JRLQJ WR VWRS ZRUNLQJ
Workers linked symptoms such as respiratory discomfort, eye irritation, and fatigue to
seasonal wildfires, strong winds, and smoke transported from distant states. For instance,
Participant 3 (average anxiety, high avoidance) recalled a high-wind day on a dustyctionst
VLWH 38:H ZHUH OLWHUDOO\ JRLQJ DQG JHWWLQJ WKH PDVNYV
ourface’HH DGGHG ZLWK U fhe dus) Eawe laRli@ effédt Bn what we did? Not
really; WH NLQG RI MXVW SXW XS ZLWK LW ~ 7 Kefledied B Oras@eéd WLR Q W
pattern of desensitization to routine exposure to suboptimal air quality condRemtisipant 26

(low anxiety, low avoidangeshared a similar perspective:
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OD\EH ,fP ZURQJ EXW WKLV VHHPYV [é& NrHQUIERNAEY] RI WK
in the yellow [rangek LW MXVW GRHVQYW FDWFK DQ\ERG\YV DWWH
ZLWK LW LQ \HOORZ VR ZHYOO OLYH WRGD\ ZLWK LW LQ \
Although both participants described a similar pattern of desensitization to routine air
guality conditions, they framed it in ways that are consistent with their attacbnamtations.
SDUWLFLSDQW YV UHVSRQVH DOLJQV cP ikofar BtReflét®a ZLWK DV
deactivating coping strategy: He acknowledges the threat and then dismisses petsensl
Participant 26 likewise describes desensitization to air quality issues but ftaimeagh
pattern recognition by treating yellow AQI levels as a chronic baseline rather thanzimgim
dsWUHVYV ,Q WKLV ZD\ 3DUWLFLSDQW 1V |UWWwePat@chmedt PRUH F
insecurtyZKHUHDV 3DUWLFLSDQW 9V 1UDPL Qeliabt &tant®tatdsl W K W K H
characteristic of higher attachment avoidance.

SDUWLFLSDQWY GHVFULEHG 3WLSSLQJ SRLQWV™ ZKHQ DL
more urgent responses. For instance, Participant 9 (low anxiety, average avoidanajfeefine
WLSSLQJ SRDPYWKRMUBEEOH VSRW >ZKHQ@ \RX FDQYIYW HYHQ ZD
VSOLWWLQJ KHDGDFKH |UR P(avetagt ahRi&yNhigh addiaébiifatys D Q W
emphasized reaching a personal linfit:K H Qair gvality] JHWV WR WKDW WLSSLQJ SR
FOHDUO\ EDG WKHQ LWfV OLNH , GRQYW ZDQW WR VHQG SHEF

These accounts suggest that acrbs 8/ WDFKPHQW RULHQWDWLRQV ZRUNtE
action may be less tied to a specific advisory level and more tied to the momeatibesnd
become physically intolerable. In both excerpts, the threshold is defined in experiensal term

SKRUULEOHDUO\ EDG” DQG DQFKRUHG LQ HPERGLHG FRQVHT.
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send people out). This pattern implies that severe, unavoidable symptoms may function as a
more immediate trigger for protective action than preventive guidelines alone.
Other participants vividly recalled the intense physical impacts of these .events
Participant 6 (average anxiety, low avoidance) stated simply of the High ParKTkiag,."was
really hard to work outside in." Participant 8 (low anxiety, average avoidance) elaboratesd on thi
experience and the resulting behavioral change:
It was hard to breathe outside. We actually, then, did limit a little bit some of our outside
work, but that just the way the wind patterns were, that had way more particulate that
came into town.
These accounts suggest a pattern that is consistent with low or average attachment
insecurity, in that participants openly acknowledge the physical difficulty of theiempe,
without dismissing it, and describe their behavioral adjustment in responseoriibmation of
clear threat acknowledgement and problem-focused coping is broadlgdahigh attachment
WKHRU\TV HéiSidire BeDuve Ladaptive risk regulation.

5.4.1.3. Making Sense of Risk Across Time, and Place

This response may reflect how difficult it can be to recall gradual shifts in air quality ove
time2 particularly outside of acute, memorable wildfire evénésd is also consistent with the
IDFW WKDW 3DUWLFLSDQW 1TV FKL Oneré Reea dn@saieketwildiiteJ LR Q O
events, such as the Hayman fire in 2002, the High Park fire in 2012, and the Cameron Peak fire
in 2020 (Colorado Division of Fire Prevention & Control, 2025). More broadly, this exchange
suggests thatir-quality risk perception may be shaped by a combination of chronic, incremental

changes in addition to distinct experiences tied to major events.
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For some workers, comparisons to other locations shaped how they judged local risks.
JRU HI[DPSOH 3DUWLFLSDQW UHIOHFWHG RQ UHJLRQDO GLII
cloud in the winter. And Fort Collins is getting it a little bit, but DenvebV DQG VWLOO LV ZF
More broadly, Participant 3 compared local air quality conditions to conditions in West Coast
VWDWHYV 38V EDG DV LW LV KHUH , ZDV MXVW LQ FHQWUDO 2
fresforS\HDUV QRZ DQG LWV MXVW EHHQ WHUULEOH ~ 7KHVH FI
about local risks. In contrast, Participant 28, who had recently moved from hot, humid Florida,
foundFort CollinssDLU TXDOLW\ PRUH FRQFHUQLQJ WKDQ LWV KHDW
PXFK« EXW , GHILQLWHO\ QRWLFHG WKH SROOXWLRQ ZKHQ , .

Alongside experiential and geographic comparis@® UWLFLSDQWVY GHVFULSW
quality risks at times reflected patterns that are broadly consistent with thefrmaént
orientations. For example, Participant 18 (high anxiety, average avoidance) recallestia shar
experience of wildfire smoke while working®7KH WKUHH RI XV DOO FRXOG IHHO
slower moving than we would typically be in the field doing that same work without the air
TXDOLW\ParicipxiiMBDOVR QRWHG FRQFHUQV VKDUHG E\ RWKHUYV
compounded [their symptoms], from what I've heard from people that have allergies already."”
This SDUWLFLSDQW fitkersRvErk eeh@ akdma@w shared experiences shaped
interpretation is consistent with theoretical expectations for higher attachmestyawtiich is
often associated with heightened attention to interpersonal cues in evaluating threat

In contrast, participants with higher attachment avoidance sometimes describgthmana
air quality risks in ways that emphasized self-reliance or endurance, including aetgng|

effects while minimizing their significance. Participant 16 (average anxiety, gtieance
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shared their first-hand experience with long-distance and local wildfire smoke by ackgiogle
symptoms and then downplaying them. They recounted:
, FRXOG VHH >WKH $OH[DQGHU )LUH@ XS LQ WKH VN\ EX)\
California and Canadian fires affected me a |o/efiivost like those ones that blow in
DQG LV ILQHU SDUWLFOH PD\EH -@{8ympicdBH TV ZKHQ , KDY
VOXJIJLVKQHVY DQG MXVW OLNH WKDW >LPLWDWHYV FRXJK
feel [the effects] at first.
Later, Participant 16 elaborated on how they respond when air quality remains in a
moderate range:
When [the AQI]isLQ WKDW PRGHUDWH UDQJH OLNH RND\ $OHI[D
going to deal with it and go do my work as normal and just deal with the repercussions
DQG V\PSWRPV -XVW EHFDXVH LWV HDVLHU IRU PH WR C
ELJ GHDO DERXW LW ,YG MXVW UDWKHU GHDO ZLWK WKH
Participant 22 (high anxiety, high avoidance) described a similar movement from concern
to dismissal, drawing on prior occupational experience to contextualize and downplak:the ri
| know we had a few [wildfires] over the summer. There was one by Estes, | think a few
weeks ago, so that obviously dipped down the air quality. | remember that week, Denver
KDG WKH ZRUVW DLU TXDOLW\ LQ WKH QDWLRQ IRU D IHZ
[because] | used to do wildland fire back in Alaska.
Taken together, these examples suggest that attachment-related tendapd¢iefpm
explain variability in how workers interpret and respond to air quality risk. In this sample,
SDUWLFLSDQWY KLJKHU LQ DWWDFKPHQW DQ[LHWKHWRWJH RIWI

symptoms when making sense of hazard impacts, whereas participants higher in attachment
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DYRLGDQFH PRUH RIWHQ HPSKDVL]HG 3GHDOLQJ H.WK LW  DQ
acknowledging physical effects. Broadly, these patterns are consistent with tlaéoretic

expectations in which attachment anxiety heightens attention to social cuesenereting

risk and attachment avoidance is associated with deactivating, self-rejiamng strategies.

5.4.1.4. Other Environmental Concerns: UV and Cold Weather

Although the primary focus of the discussions was on extreme heat and air quality,
participants also raised other environmental hazards and seasonal influences. UV exposure
emerged as a concern, particularly among workers with personal or family histories of skin
FDQFHU 3DUWLFLSDQW DYHUDJH DQ[LHW\ DYHUDJH DYRLC(
FDQFHU LQ P\ IDPLO\« VR WKDW ZLOO LQIOXHQFH P\ GHFLVLR
Participant 9 (low anxiety, average avoidance) described proactive information eegageh
guided dayto-day protective decisions:

When | check my phone that | realize | check more often, at least for my family's history

of skin cancer, is | check UV Index a lot more than | check the heat. Just because that

makes more decisions on me, if I'm bringing what sunscreen and what clbthiear].

Together, these accounts suggest that UV risk salience is shaped in part by personal
relevance, particularly family history, and that this relevance translates int@@pmtective
planning (e.g., sunscreen, clothing choices) supported by targeted information seeking (e.g.,
checking the UV Index).

Cold weather also emerged as a seasonal concern, especially during winter months when
WHPSHUDWXUH LQYHUVLRQV FDQ WUDS SROOXWDQWY 3DUWL
ZLQWHUWLPH FDQ EH UHDOO\ SRRU EHFDXVH wlréalitH WHPSHU

QRWLFH " 6HYHUDO SDUWLFLSDQWY DOVR LQGLEZDWH®RWKDW
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VRFLDOO\ DFFHSWDEOH WKDQ GRLQJ VR IRU VXPMMKMUWHDW $
VWD\LQJ LQVLGH LQ |JHUR GHJUHHYV WKDQ LQ KLJK KKHDW ~ 7KF
risk appraisal is shaped not only by conditions themselves, but also by operational expectations

that influence when protective adjustments feel legitimate or feasible.

5.4.1.5. Theme 1 Summary

TKHPH 3+D]DUGV LQ &RQWUDVW" VKRZV WKDW RXWGRR
and poor air quality risks by hazard characteristics, as well as how each hazard eneggeri
interpreted, and managed in dayday work contexts. Across focus groups, heat was
consistently treated as the more immediate and physically threatening riskgdseough
rapid-onset thermal and physiological cues (e.g., dehydration, headaches, fatigue) anedhtensifi
by job demands and PPE that directly compound exposure. In contrast, air quality was more
often framed as a slower-developing, chronic condition that workers routinely tolerate until it
UHDFKHYV D 3WhaiS les3 defnrd Yy Wspecific advisory level and more by physically
intolerable symptoms.

Workers also made sense of air quality by comparing conditions across time (e.qg.,
UHFDOOLQJ ZKHWKHU 3WKLV™ ZDV SUHVHQW LQ FKLOGKRRG L
Coast, Florida), with these comparisons sometimes diminishing concern and o#iser tim
increasingtGHSHQGLQJ RQ SULRU UHJLRQDO H[SHULHQFH :LWKLQ
accounts aligned with attachment theory expectations in cautious ways: higtiematia
anxiety was reflected through an increased focuRMW KHUV Y VIPSWRPV DQG VKDUHC
when interpreting smoke impacts, whereas higher attachment avoidance appeareesithiam
emphasized endurance or self-reliance by acknowledging physical effects whilezmigimi

personal distress ) LQDOO\ SDUWLFLSDQWVY DWWHQWLRQ WR 89 ULV
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skin cancer increased personal relevance) and to cold-weather/inversion-iielgiadits

illustrates that hazard salience is also shaped by health history, seasonal routines, aadevorkpl
norms around what forms of schedule adjustment are viewed as legitimate or feasible.

5.4.2. Theme 2. Social SignalsThe Role of Norms in Shaping Risk Information and

Protective Behavior

Theme 2 capture K RZ RXWGRRU ZRUNHUVY KD]DUG DZDUHQHVYV D
shaped by social and normative influences beyond individual appraisal. Across focus groups,
participants described interpersonal cues from family and friends, consistent workfgace sa
cultures reinforced by supervisors and organizational systems, and expectations from external
stakeholders. Together, these influences form a layered social context thawvsdhetestions
workers perceive as appropriate, legitimate, and feasible during extreme heat and poor air
quality.

5.4.2.1. Beyond the Workplace: Influence of Family and Friends

Workers most often linked influence of family and friends to air quality risks rather than
HIWUHPH KHDW DQG WKHVH LQWHUSHUVRQDO G\QDPLFV DSS
attachment orientations.

Participants with lower attachment insecurity (i.e., low/average ate&dhemxiety and
low/average attachment avoidance) acknowledged that family and friends expressed concern
about their well-being, but they tended to describe that concern as a cue for generakawarene
rather than a direct motivation to take specific protective actions at work. For instance,
SDUWLFLSDQW ORZ DQ[LHW\ DYHUDJH DYRLGDQFH QRWHG
RFFDVLRQDOO\ EH OLNH p2K LV WKH VPRNH ERWKHULQJ \RX'

KH\ , P FRQFHUQHG " 6LPLODUO\ 3DUWLFLSDQW DYHUDJFG
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SDUHQWYV WKH\ OO GHILQLWHO\ EH OLNH p+RZ V LW JRLQJ"
\RX ZDQW WR ¢~
Participant 19 (average anxiety, average avoidance) described concern from their social
FLUFOH DV VKDSLQJ WKHLU DZDUHQHVV RI FXPX®DBWU YW KRIF F
most concern from friends and family members... like asking about my health and kind of like
WKH ORQJHYLW\ RI ZRUNLQJ RXWVLGH ~ $FURVV WKHVH DFFR.
JHQHUDOO\ UHFHLYHG RSHQO\ DQG DSSHDUHG WR IXQFWLRQ
awareness.
This dynamic shifted for Participant 7 (high anxiety, high avoidance), whose reflections
illustrate a tension that is broadly consistent with having high levels of both agtachnxiety
and attachment avoidance. They first emphasized a perceived lack of coacggm of high
relational awareness, consistent with high attachment ard@el(yL OH GHVFULELQJ WKHLU
focus on protecting their child:
O\ ZLIH NQRZzZV , KDYH DOOHUJLHY DQG WKLQJVY OLNH WKD
you going to take our 4-yeadROG RXWVLGH LI WKH DLU TXDeallywW\ LV Wtk
FRQFHUQHG ZLWK >PH@ WRR PXFK /LNH VKdtetd@RZV WKD
that.
Participant 7 then moved quickly toward a self-reliant stance that deengzhtsir
VSRXVHYV SHUVSHFWLYH E\ SRVLWLRQLQJ WKHPVHOI DV PRUI
8, NQRZ P\ ZLIH GRHVQ W JR RXWVLGH GXUdabQsd WiewWmmere\ EHFD
DERXW WKH KH D Whe¥e kKtBt€Emants reflEcRar Wntérplay between heightened attention
to relational concern and an effort to maintain independence; a tension that issnbmsikt

theoretical descriptions of having both high anxiety and high avoidance.
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Participant 16 (average anxiety, high avoidance) offered another example in which risk
management was framed as primarily individual and separable from others. In describing their
SDUHQWVY SUHFDXWLRQV W K HéufficReBcl &nd pdditiGned/ tidit own SDUH QW
DZDUHQHVYV DV LQGHSHQGHQW RI1 IDPLO\ LQSXW 3, KDYH QRW
WKH\ UH MXVW WDNLQJ FDUH RI WKHPVHOYHV ~ 7KH\ UHLQIRU
WLPHV ,1G SUREDEO\ DOUH Dhaut itEB4it {23 tHdy cBriake vakloQ NLQJ D
WKHPVHOYHYV = 7KLV IUDPLQJ LV EURDGO\ FRQ VRNDW HEMVLIM. W K
locates responsibility within the self and minimizes reliance on others for risk sglpai
decision-making.

However, not all accounts of independence reflected distancing or dismissaip&atrtic
11 (average anxiety, average avoidance) also described taking initiative, but frasned it a
bringing risk awareness into shared deciskD NLQJ UDWKHU WKDQ VHSDUDWLQJ
ever like hear my friends or family reach out to me... if I'm going on a bike ride with friends or
something, we try to do it in the morning or in the evening. And | think that's because I'm aware
ofthe +tHDW ,QGH] , OO E UL Qiddépdadewte XuBctioned ag/sotidl FDV H
coordination and planning, not as withdrawal or deactivation.

2YHUDOO ZRUNHUVY UHIOHFWLRQV VXJJHVW WKDW UHVS
may vary in ways that are broadly consistent with attachment-related tendendiegpapés
with lower attachment insecurity more often described concern as supportive backgrountd contex
or engaged proactively with others around hazard planning. In contrast, participants higher in
attachment insecurity (high anxiety and/or high avoidance) more often framed risk as a personal
responsibility, emphasized self-reliance or superior knowledge, or highlighted perceivéd gaps

RWKHUVY FRQFHUQ
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5.4.2.2. Workplace Norms: A Culture of Support and Shared Vigilance

Compared to social cues from family and friends, participants described workplace norms
as a more consistent and actionable influence on protective behavior. Across groups and
attachment orientations, workers emphasized appreciation for a culture of shared réisponsibi
within crews and for supervisors who actively supported safety during periods of extreme heat
and poor air quality. Participant 8 (low anxiety, average avoidance) summarized this ethos
succincty 37KHUHYV D VD\LQJ LQ WKH OLQH ZRUNHU FRPPXQLW\
<RXJUH DOZD\V ZDWFKLQJ RXW IRU \RXU FRZRUNHUV« LI VRPI
VWUHVYVY ZHYUH NLQG RI ZDWFKLQJ RXW IRU HDFK RWKHU -

This culture of vigilance was further illustrated in a discussion of heat-related.illness
SDUWLFLSDQW DYHUDJH DQ[LHW\ KLJK DYRLBY QRFHH UUBWD O
the substation and stuff. Some guys go down... not... | don't know if you'd say 'go down' but have
WKH HIITHFWV RI KHDW H[KDXVWLRQ VODVK KHDW VWURNH ~ 3I
describing a shared, immediate response:

Yeah... where we had co-workers showing the signs and we're like, 'Hey, we got to get

you in the shade. We'll put ice packs on you.' Like everybody's keeping an eye on ‘em.

Do we need to call 9117 How are they doing?

This exchange demonstrates how workplace vigilance translated into immediate and
collaborative action in response to observed signs of heat stress, reinforcing the norm of quick
intervention and collective care. This norm of shared responsibility was echoed more broadly by
Participant 21 (average anxiety, low avoidgnebo recognized a general group understanding
RI SDFLQJ ZRUN LQ UHVSRQVH WR KHDW 37KH JHQHUDO FRQV

DIWHUQRRQ ZH WDNH LW HDV\ =~ 2WKH UndiupBdr&adinty\revs WKLV FF
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out of the sun for breaks and sharing hazard information. For instance, Participant 6 (average
anxiety, low avoidanceH[SODLQHG 3:HTYU HVRQZHUHZY BRWDWH« \RX GRC
be in there the wholeKR XUV ~

Participants also emphasized the role supervisors and crew leads played in reinforcing
these norms and making protective action feasible. Supervisors were described as proactive and
DWWHQWLYH WR ZRUNHUVY QHHGYV GXULQJ HIWUGEHRAB FRQGLW
it's really hot, we'll have some of the supervisors go out with ice cold Gatorade to dige to t
FUHZV WR KHOS °~ 3DUWLF LddWhdz&dDdnvhBnicatichKparticukakly HG W R S
around air quality. Participant 14 (average anxiety, average avoidance) noted that their
supervisor forwarded air quality alert emails from the Colorado Department of Public Health and
Environment and encouraged task adjustments. Participant 27 (average anxiety, average
avoidance) similarly describeRUJDQL]DWLRQDO PRQLWRULQJ DQG FRPPXQ
GRZQ DOO WKH zZzD\ IURP WKH PDQDJHU RI 3DUNV 8VXDOO\ K
HPDLOV OLNH KHYVY UHDOO\ RQ WRS RI ZDWFKLQJ >ZHDWKHU
thatfLHOG ~

This leadership support also took the form of routine well-being check-ins and flexibility
LQ WDVN SODQQLQJ 3DUWLFLSDQW DYHUDJH DQ[LHW\ DYt
I've noticed, usually check in with us when it's those really long stretches of high heat. Just
FKHFNLQJ LQ ZLWK KRZ HYHU\RQH V IHHOLQJ DQG LI ZH GR Q!
13 (low anxiety, low avoidance), a Natural Areas crew lead, emphasized that hdalth a
longevity were prioritized over rigid completion timelines:

7KH zD\ , VHH LW QRWKLQJ ZH GR LV DQ HPHUJHQF\« LI L

we'll find another task and just kind of navigate around the weather for the overall health
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and safety and longevity of employees.
Beyond daily adjustments, workers described rest and recovery as another way
supervisors supported well-being. Participant 12 (average anxiety, low avoidance) reflected:
We're never not encouraged to take the next day off if we need it... Most all of our
VXSHUYLVRUV DUH YHU\ XQGHUVWDQGLQtddayZaHiQ ZH WHO
QHHG WR WDNH D GD\ RIl WR SK\VLFDOO\ UHDOLJQ P\VHO
Collectively, participants described these forms of support as part of a broader
organizational commitment to worker well-being that extended across departments Enaf leve
leadership ZKDW 3DUWLFLSDQW GHVFULEHG DV EHLQJ 3SWRS GRZ
Across groups, participants consistently expressed appreciation for outreach and
communication fromWKH RUJDQL]J]DWLRQYV 6DIHW\ DQ.Ra#itipaNt ZIDQDJHP
(average anxiety, average avoidance) explailfed4 KDYH D JRRG VDIHW\ SDUWQHU
DQG 5LVN ODQDJHPHQW ZKRYV DOZD\V VHQGLQJ RXW FRPPXQ
SHUVRQ WRR ’(a9édd&ankdiysS gh ¥voidanammpared these efforts favorably to
the private sector:
This organization does a better job than, like, the private sector... [Safety and Risk
Management] reach out to the organization as a whole to try to keep everybody safe and
aware of the conditions... They send things out during heat or poor air quality times just
to give everybody notice of what's going on.
Organizational support was also described in tangible terms through resources that
reduced heat burden and enabled hydration and recovery (e.g., electrolyte powders, popsicles,

ZDWHU MXJV LFH PDFKLQHVY 3DUWLFLSD QW stulpiBhbédBE 3:H JH'
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WR KHOS K\GUDWH DQG VWD\ DZDUH ~ 3SDUWLFLSDQW DYHU
routine use of these resources by colleagues:
7KH\fOO0O SRS > HOHFWURO\WH SDFNHWV@ LQ WKHLU SRFN
ERWWOHY DQG ZRUNLQJ LQ WKH SDUN WKHUHYVY DOZD\V
can mix some stuff up to try to stay hydrated. And | know City Park and the downtown
shops always have Gatorade and a mixture of stuff out for [the crews].
Participant 16 (average anxiety, high avoidance) emphasized how formal safety efforts
were integrated into routine operations (e.g., monthly safety meetings; onboarding new staff;
maintaining supplies):
| would add that we have monthly safety meetings. And during those hot weather and sort
of bad air quality seasons, then the conversation [about these hazards] does get brought
up « We make sure that new staff members are aware of what we discuss and kind of
VRPH UHVRXUFHV WR NLQG RI PLWLJIJDWH Weasdusesy WX 11« W
like water jugs on every truck. We have a great ice machine... and we always have as
much ice on hand as we need... We have electrolyte powder on hand and some seasons
we'll have electrolyte popsicles... So, things like that really take the edge off.
+RZHYHU 3DUWLFLSDQW ODWHU DGGHG MREAGQRJO\ WK
WKDW JHWYV D OAthaMdghHiukidd ¥aR Xeld/E mudtiple functions in conversation, this
framing may indicate some discomfort with being positioned as a recipient of support, even as
they acknowledged its value which is broadly consistent with the independencedosientse
often associated with higher attachment avoidance.
This theme of resource distribution then shifted from humor to explicit concern about

equity. Participant 18 (high anxiety, average avoidance) raised questions about whether all
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employee$ particularly those providing essential serviéagceive adequate protection,
FRQWUDVWLQJ WKHLU RZQ 3SQRW FULWLFDO ™ ZRWNXBHWK Q\RK R\
PDWWHU LI LW V GHJUHHV RU G Had @ BHfely anRfimegdissSte@ ~ 7KFE
8+RZ FDQ \RX HQVXUH WKDW WKRVH HPSOR\HHV DUH EHLQJ D"
GRLQJ LW"" 7KLV HP S KlemMd ahdRoQ eduitdidd-pbtedition is@dDsistent with
theoretical expectations for higher attachment anxiety, which can involve heightenedrattent
relational and social consequences when interpreting risk.
Responding to the equity concern, Participant 13 (low anxiety, low avoidance) shifted
toward worker advocacy and structural support, emphasizing the role of documentation in
enabling employees to negotiate task adjustments:
| think it's helpful from a worker standpoint that if you don't have supportive supervisors,
KDYLQJ GRFXPHQWDWLRQ ZKHUH p,W VD\V ULJKW KHUH Z
[employees] more bargaining power with their supervisors to adjust work.
Rather than minimizing risk or focusing on individual endurance, this response
emphasizes practical tools that enable protective action within workplace hiesak/hile
attachment orientation cannot be inferred from a single excerpt, the action-oaedted
empowerment-focused framing is broadly compatible with theoretical accounts of more secure
coping, which emphasize flexible problem-solving and the ability to seek or mobilize support
when needed. The exchange among Participants 16, 18, and 13 also illustrates how workers
collectively negotiate safety culture by balancing appreciation for resourcegtetrtham to
equity and empowerment.
Overall, participants described workplace norms as a consistent, actionable, and

supportive influence on protective behavior, characterized by shared vigilance and orgahizationa
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follow-through. Attachment-related patterns surfaced most cleangunworkers talked about

and participated in this culture: Some accounts emphasized collective resippand practical
problem solving; others foregrounded concern for fairness and protection for vulnerable roles;
and others acknowledged strong organizational support while using humor or self-reliant
language to manage discomfort with being supported. Importantly, unlike discussions of family
and friends (which were more often linked to air quality), workplace norms were most frequently
discussed in relation to extreme heat, suggesting that co-workers, supervisors, and organizational
systems are a particularly salient layer of social influence for heat safety.

5.4.2.3. The Influence of External Stakeholders and Public Service Obligations

Participants also described how feedback from external stakeholders (e.g., volunteer
groups and community members) and the public service obligations of their roles shaped how
they managed environmental risks. Participant 11, for example, explained canceling a volunteer
project during a poor air quality event:

With the smoke, | had to cancel my volunteer project. | have volunteers that go out and

check trail cameras for me, and it's kind of a burly hike, one of the routes that they do...

and so and they're all kind of older retired folk. And so, | had to cancel that because they
had expressed concern with the air quality... when there's wildfire smoke.

In this account, decisioPDNLQJ ZDV JXLGHG QRW RQO\ E\ WKH ZRUN
FRQGLWLRQV EXW &xpr&ésRedecongdrnCadpevadited Wutherability, indicating that
community feedback can shape operational choices, particularly when a worker is responsible
IRU RWKHUVY VDIHW\

Participants in the Utility Department focus group also emphasized that, iniedlés t

essential services, work sometimes continued despite extreme conditions. PaBicipan

146



H[SODLQHG 3:H GRQfW OLNH WR WDNH SHRSOH RXW RI SRZHL
SODQQHG RXWDJH ZHYUH PRUH WKDQ OLNHO\ VWLOO GRLQJ |
underscore how public service obligations can establish expectations for continuity thatrconstra
how much flexibility workers perceive they have to pause, reschedule, or modify tasks during
hazardous conditions.

2YHUDOO WKHVH SHUVSHFW Lr¥l&tad déeisiahsl Mré\shdp&dhd Z R U N H |
only by internal workplace norms but also by external expectations and responsibilities to the
public. Although these influences were discussed less consistently than co-worker andsupervis
norms, they add an important layer to the social context within which workers evaluate hazards
and negotiate what protective action is feasible.

5.4.2.4. Theme 2 Summary

7TKHPH S6RFLDO 6LJQDOV" KLJKOLJKWV KRZ RXWGRRU Z
protective decisions are embedded in a multi-layered normative environmentdmaksex
beyond individual appraisal. Workers described family and friends as a more intermittent
influence, most often salient for air quality, and typically functioning as a cue for general
awareness. In some accounts, particularly among participants higher in attaciseeuntty,
these interactions were framed in more independence-oriented or relationally serssisve w

In contrast, workplace norms were described as the most consistent and actionable driver
RI SURWHFWLYH EHKDYLRU FKDUDFWHUL]J]HG E\ VKDUHG YLJL
intervention, and supervisor-enabled flexibility supported by organizational communication,
IRUPDO VDIHW\ URXWLQHV DQG WDQJLEOH UHVRXUFRHV :LWK

making occasionally reflected patterns broadly consistent with attachment-refadeddies
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H J DWWHQWLRQ W R-bdiigderdalus 42iQr&iaRt Waknkd),\bfit thds¢e O
interpretations remain appropriately bounded to how participants narrated their experiences.

Finally, participants identified a further layer of perceived expectations from external
stakeholders and public service obligations, which could either prompt protective decisions (e.g.,
canceling volunteer activities during smoke) or constrain flexibility (e.g., maintainseg ks
services during extreme heat). Considered together, the theme underscores that workees negotia
hazard response through intersecting personal, workplace, and community-based norms that
shape what protective action feels legitimate, feasible, and necessary.
5.43.Theme 3.3:KDW 'RHV 2UDQJH RU 5HG 5HDOO\ OHDQ WR OH"" :R

Needs, Control, and Attitudes

This theme captures how knowledge gaps, such as uncertainty about contributors to poor
air quality and challenges to interpreting severity indicators, influghBReU NHUV Y SURWHFWLY
behaviors. It also highlights how access to timely, job-relevant, easily accas&ihieation can
VWUHQIJWKHQ ZRUNHUVY VHQVH RI FRQWURO DQG IRVWHU PR/
environmental hazard information.

5.4.3.1. Unclear Contributors to Air Quality Issues

Across focus groups, workers expressed confidence in their knowledge about extreme
heat and how to effectively respond to it, explaining that they often obtained this knowledge
through annual trainings on heat exhaustion and heat stroke symptoms. However, some workers
voiced more confusion about poor air quality, specifically what causes poor air quality and how
to interpret air quality information in a way that would inform protective action. Although many
participants recognized that wildfire smoke was a key contributor, they demonstrated less

certainty in their knowledge about other contributors to poor air quality.
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Several participants expressed uncertainty about the broader environmental and human
factors that contribute to poor air quality in the region. Some questioned the role of traffic,
industrial activity, and population growth in the region. For instance, Participant 8 noted:

I mean, Fort Collins has doubled the population in the last 20 years. And the whole Front

Range has just exploded in population. And so, if nothing else you got that many more

cars here and that much more vehicle exhaust.

This observation sparked a broader conversation within the focus group about factors that
contributed to air quality issues in the nearby city of Greeley. Participant 3 asketgéleyG
bad, too? Somebody said Greeley gets a lot [of poor air quality] because it sits low." Pa@rticipa
1, ZKR OLYHG LQ *UHHOH\ UHVSRQGHG 3,W LVQTW EDG MXVW
IROORZHG XS ZLWK D FODULI\LQJ TXHVWLRQ 3,V WKDW PRUH
PHDWSDFNLQJ SODQWY DQG VODXJKWHUKRXVHV"" 3DUWLFLSEC

Air quality knowledge gaps emerged in another exchange when Participant 28, who had
UHFHQWO\ PRYHG WR WKH DUHD DVNHG WKH JURXS 3&DQ \R>
KHUH"" 3DUWLFLSDQWYV RIIHUHG SDUWLDO H[SODQMHMWVRAQ UH
alttudH DQG JHRJUDSK\ )RU LQVWDQFH 3DUWLFLSDQW VDLG
very easy because of the altitude. And we sit in bowls, basically, because we built around river
ERWWRPV VR ZH VL WovieQer(ihgy ecobtiibOtos RuciOag wildfire smoke,
industrial activities, and human-made emissions were not mentioned during thasgsc

Overall, these reflections highlight a significant contrasfiRUNHUV | NQ@RZOHGJH
heat and air quality. Although workers expressed confidence in managing heat, they
demonstrated considerable uncertainty regarding air quality. Although wildfire smoke was a

known contributor, participants collectively speculated about the impact of othdbators
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such as population growth, traffic, industrial activity, and geographic factors. Without a clear
XQGHUVWDQGLQJ RI NH\ FRQWULEXWRUV WR SRRU DLU TXDOL
may be limited and decrease their engagement in information seeking or protective behaviors

5.4.3.2. Interpreting Risk: Gaps in Understanding Severity and Task Intensity

Across all groups, participants described difficulty interpreting the severity of air quality
and extreme heat conditions, particularly when they relied on color-coded tools like the Air
Quiality Index (AQI) and HeatRisk. Although many appreciated the simplicity of these
systems, they found the meaning of the different levels ambiguous and disconnected from
relevant workplace actions.
Participant 27 noted that the AQI could be hard to interpret and offered suggestions for
improvement:
Yeah, it might be kind of nice... | don't know how you'd incorporate it, but maybe just
some like real quick short facts about each [air quality level] because, | mean, just
looking at the colors like it's hard for me to gauge. Like what does orange or red really
mean to me? How is that [orange or red] going to impact me versus yellow?
SDUWLFLSDQW EXLOW RQ WKLV VXJIJHVWLQJ D 3SWKHUP
explained this gauge-like display would help them see the progression of risk withaoifi spe
color (e.g., how close 'yellow' was to turning 'orange’), rather than relying on a single, static col
block. Others agreed with Participant 26 and said the color-only approach made it difficult
assess how close conditions were to becoming dangerous. These recommendations highlight
ZRUNHUVY QHHGV IR UolBRbddd Wegatd-arhifrd systems) F
Workers also said they were confused abouthoW @DVV LI\ WKHLU WDVNVY LQ\

especially under changing environmental conditions. Participant 18 pointed outkbat tas
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WA\SLFDOO\ FRQVLGHUHG ORZ LQWHQVLW\ FDQ EHPFRIPAFHKLJK L
riding on a mower can be a lot worse than the alternative [pushing a mower] just because of the
amount of dust and stuff [kicked up by the mowér]SDUW LFL S D Q # arrapd® f@dtbo W KD W
can shift the intensity of routine tasks like digging, spraying, or operating equipment.

Specifically, a task might be easy for one person but strenuous for another, manageable in the
morning but exhausting in the afternoon, or simple on flat ground but difficult on a steep slope.
3DUWLFLSD Q wiygksttiremedd @Vedmmunication tools that convey risk levels in ways

that are connected to actionable guidance tailored to the specific worker and woxk conte

5.4.3.3. Balancing Access and Agency

Workers described using air quality and heat information to guide how they prepared for
their workday, especially when real-time updates were not available in the field. Fgiexam
Participant 13 described how workers rely on forecasts at the beginning of the day, due to limited
cell phone service in the field:
A lot of spots thave ZRUN DW WKHUHYVY QRW FHOO VHUYLFH DQG \
availability in the moment to see how [the weather is] looking now. So, a[lotof
work] is pre-planning with the forecast.
6LPLODUO\ 3DUWLFLSDQW HI[SODLQHG 3, LWYV JRLQJ WR E
the morning and make damn sure that water jugs got ice and cold water [in the trucksjdiefore
OHDYH WKH VKRS LQ WKH PRUQLQJ ~
Other participants described using Air Aware text alerts to guide daily planning or

adjustments to work routines. Participant 19 shared
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, VLIQHG XS IRU WH[W PHVVDJHV ,WfV VXSHU KHOSIXO M
level] it was in. And then if it seemed like it [air quality] was getting worse, | could look
up the exact numbers.
When asked whether text messages prompted deeper engagement, Participant 19 replied,
S<HDK , WKLQN LW MXVW KHOSHG PH PDNH D GHFLVLRQ DERX
Beyond real-time awareness, participants emphasized a need for improved air quality
IRUHFDVWY WR VXSSRUW PRUH DGYDQFHG SODQQLQJ 3DUWL
forecast for the next day would come out a little bit sooner. There's a lot of times thrett gietes
updated till after 12:00 [p.m].D OLWWOH PRUH DGYDQFH QRWLFH ZRXOG I
KLIJIKOLJKW KRZ WLPHO\ DQG DFFHVVLEOH LQIRUPDWLRQ FDQ
allowing them to anticipate hazards, adjust their work pace, or modify break schedules
proactively, rather than reacting once symptoms emerge.
Building on text message alerts, workers expreasadterestin further developing real-
time, mobile-friendly solutions, such as mobile widgets that display current hedt godlay
data without requiring extra steps to access. Participant 21 explained that acaiddetasily
become part of their morning routine alongside checking the weather or calendar. Similarly,
Participant 16 suggested a mobile widget to minimize delays in accessing imararat also
envisioned digital signage in shared workspaces that could display real-time datadroes s
such as NOAA.
Taken together, these collective perspectives on forecasts, text alerts, andyoigjate
highlight the importance of workers having timely, accessible information to support pre-

planning and in-the-moment decision-making throughout the workday. Overall, these findings
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suggest that well-designed, mobile-friendly communication tools can bridge differences in
informational preferences and support consistent engagement with hazard information.

5.4.3.4. Attitudes Shaped by Perceived Relevance

Participantgattitudes toward seeking air quality or extreme heat information were
shaped by its perceived relevance and accessibility. Negative attitudescmieegeworkers
saw risk information as irrelevant to nonnegotiable job tasks, fostering a sense of
futility. Participant LOOXVWUDWHG WKLY GLVFRQQHFW H[SODLQLQJ
WKDW GD\ ZHYUH PRUH WKDQ OLNHO\ VWLOO[aBgialilyJ >D SODQ
DQG HIWUHPH KHDW LQIRUPDWLRQ@ EXW ZHYfUH VWLOO JRLC

Others echoed this sentiment, sharing that checking the AQI or heat index rarely changed
the primary task of their day. As Participant 18 reflected:

, WU\ WR WKLQN DERXW LW OLNH p+RZ RIWHQ GLG LW FK

ILHOG"Y $QG , FDQ W UHDOO\ UHPHPEHU D WLPH ZKHQ ZH

too hot or it's the air quality is bad, we just kind of maybe take more breaks, drink more

water, do more resting. But | don't think it ultimately changes the task at hand for the day.

These perspectives illustrate that the sense of futility stemmed from thiedfeitte
information was not powerful enough to alter the core work requirements. The task remained,
even if the process of doing it was modified (e.g., more breaks).

Participants also expressed frustration with the way that public health messages are
IUDPHG HVSHFLDOOAUWYXRVRWITHOGMLQY SRS XODWLRQV 3DU
KRZ WKLV NLQG RI ODQJXDJH FDXVHV WKddPthi/dRndtibvad QJDJIH 3
WKDW FRQGLWLRQ T WKHQ , MXVW TXLW UHDGLQJ EHFDXVH ,

LQIRUPDWLRQ LV NLQG RI1 PLVYVH G fdlQsharKibtid wayddTieUJ X HG WKL
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general warning is 'missed’ by healthy workers, and it is redundant for those who are already
YXOQHUDEOH 3$QG LI VRPHERG\ LV FRPSURPLVHG LQ VRPH Z
WKH\fUH JRLQJ WR VD\ p:HOO LWV JRLQJ WR EH KRW WRGD\
WKLV FULWLTXH 3DUWLFLSDQW VXIJIJHVWHG D PRUHH XQLYH!
FDUHIXO ZKHWKHU LWV ELF\FOLQJ RU ZRUNLQJ 1~

7KLY GHVLUH IRU PRUH UHOHYDQW PHVVDJLQJ ZDV D NH\
they disengaged from messages fddd G RQLADNNV R U 3H O G H \p&@ticip8i RS XODWLRQV
expressed more positive attitudes toward information seeking when information was framed in
ways that were job-relevant, routinely integrated into the workplace, and easyds adbeut
requiring extra effort. For instance, workers appreciated Air Aware campaign sadedh as
signage, flyers, and QR codes for making risk information timely, job-relevant, and easily
DFFHVVLEOH 3DUWLF Ltsdbcaripaigil, KO USK®O GCXKBIRUBAHDWKHU DSS
>DLU TXDOLW\@ $QG DIWHU WKH FDPSDLJQ ,YG DFWXDOO\ E

Participant 16 offered feedback on the Air Aware decision chart:

[The Air Aware decision chart] was really helpful. We have it hanging above a few desks

DQG , SUREDEO\ UHDG LW DERXW WKUHH RU IRXU WLPHYV

JHW GRZQWLPH LWYV OLNH UHDGLQJ WKH EDFN RI D ER]

so you read it throughout the year.

Participant 14 echoed this appreciation, noting the ease of accessing additionalgesource
WKURXJK WKH FDPSDLJQ PDWHULDOV 3 WYV QLFH WR EH DEO
[Linktree] website and look [the current condition§]S WKDW ZD\ °

Participants consistently pointed to the visibility, design, and user-friendbhéss

Aware PDWHULDOV DV NH\ UHDVRQV IRU HQJDJLQJ ZLWK WKH FD
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, WKLQN WKH YLVLELOLW\ RI WKH >$LU $ZDUH@ VLJQV KDV EF
well. Plus, the bright poppy colors, actually gets people's attention because | mean government
buildings, you post signs over everywhere and no one looks at them, but these ones | actually do
ORRN DW ~ 3DUWLFLSDQW DJUHHG DQG HPSKDVLIHQIWKH X\
materials:

It's very well... it's very user friendly. It's very inviting to look at the charts and all that.

It's really well done. It jumps out at you a little bit too. As far as the website is, you know

you can click on [wildfire and smoke] conditions.

Beyond the user-friendly design of the campaign, Participant 13 reflected on the broader
impact of the consistent visibility, explaining how the Air Aware campaignmaiteeinforced
the relevance of air quality as a workplace concérnnWKLQN MXVW KDYLQJ WKH >3$LL
QRUPDOL]J]HV WKDW p\HDK WKLV LV D WRSLF ZiHusuta&dd XOG EH F
how routine exposure to accessible, relevant information can foster positive attitudests tow
information seeking and a shared culture of awareness and engagement, which will be explored
further in the next theme.

5.4.3.5. Theme 3 Summary

7KLV WKHPH KLIJKOLJKWY FULWLFDO NQRZOHGJH JDSV DQ
access and usability. A key knowledge gap emerged: participants felt confident managing
extreme heat risks due to formal workplace training but demonstrated uncertainty about the
causes of poor air quality beyond wildfire smoke, often focusing on uncontrollable geographic
(e.g., altitude) or atmospheric (e.g., temperature inversions) factors.
This knowledge gap was compounded by a usability gap, as workers found that color-

coded tools like the AQI seemed ambiguous and disconnected from their dynamic, context-
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specific job tasks. This disconnect often led to negative attitudes, includingeao$éutslity
H J 3ZH KDYH WR ZRUN DQ\zZzD\" DQG GLVHQJDJHPHQW IURP
LUUHOHYD@QWV M JURKX®V

&RQYHUVHO\ SDUWLFLSDQWVY VHQVH RI FRQWURO DQG L
communication was job-relevant, highly visible, and user-friendly, as seenAirthe
Awarecampaign. Workers appreciated how the campaign made air quality information timely
DQG DFFHVVLEOH ZKISSKDRDQQRZIHMAGHIRU XFUQJ WH[W PHVVDJH
strengthened their sense of agency.

These findings suggest that addressing knowledge gaps, enabling pre-planning, and job-
specific information are critical elements MW UHQJIJWKHQLQJ ZRUNHUVY VHQVH R
positive attitudes toward information engagement.

5.4.4. Theme 4. Translating Information into Action: :RUNHUVY ,QIRUPDWLRQ (QJDJ

Preferences, and Recommendations for Communication Design

This theme explores workers' specific pathways for engaging with environmental hazard
information. It details how their active and passive information seeking is shaped bycifie spe
hazard and their job tasks. It also analyzes workers' feedback on the Air Aware campaign to offe
recommendations for worker-informed communication design.

5.4.4.1. One Search, Two Insights: Active and Passive Information Pathways

Participants described distinct patterns of information engagement when seeking extrem
heat and air quality information. Overall, workers described more active information seeking
behaviors related to extreme heat than air quality. For instance, Patitijpa H[SODLQHG 3<H
if we have like the crew doing like a physically strenuous like project for long periods of time, |

usually try to keep my eye on the Heat Index a little more, just so... if it's like day four in a row,
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ZH FDQ PD\EH WDNH D EUHDN DQG GR D GLIITHUHQW SURMHFW
DJUHHG 37KDWYfV UHDOO\ WUXH :H NHHS DQ H\H RQ WKH +HD
guality nearly as much but [the] heat,| LWV LQ WKH V WKHQ \HDK ZHYUH |
GD\ LW VHHPVY OLNH ORRNLQJ IRUZDUG LQWR WKHWMIRYWUHFDVW
emphasizing that having heat forecasts gave them more flexibility in adjusting work sshedul
for the day and week ahead. However, this information-planning behavior for heat information
was in sharp contrast with how participants described their engagement with air quality
information. That information was often accessed in reaction to visible environmergaAsu
SDUWLFLSDQW H[SODLQHG 3:KHQ , DFWXDRK \\ X HOFR\R XNVWDKMH B
JURQW 5DQJH DQG \RX FDQ EDUHO\ VHH LW DQG LWV KD]\ RU

For several other participants, air quality information was passively absorbed as they
were seeking heat information. Participant 8 remarked:

We pay more attention to the heat than the air quality. So, with this you might be pulling

it up [on your phone] to see what the heat is and then say, 'Oh, the air quality is going to

suck today, too.'

Similarly, Participant 3 and Participant 6 mentioned checking the weather app out of
habit, initiating the information-seeking process to prepare for extreme heat and thig raati
guality alerts during the procesSDUWLFLSDQW IROORZHG XS 36RPH RI WK
will give you an air quality alert. So, you sort of secondhand pay attention to air quality. But |
WKLQN RXU ELJJHVW FRQFHUQ LV WKH KHDW ~ 7Klavle&eD\HUHG
hierarchy: heat, as the more immediate and physically intense threat pronveteagtgement,

while air quality is a secondary concern, sought reactively or absorbed passively.
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Participants frequently described how job-related tasks and policies served as an entry
point for broader risk awareness. In this pattern, workers engaged with hazard information
for operational reasorissuch as planning irrigation or complying with a fuel manéatdaich
then "trickled down" to heighten their personal health awareness.

JRU LOQVWDQFH 3DUWLFLSDQW  H[SODLQHG 3<RX UH FRC
LUULJDWLRQ UHDVRQV« \RX UH D O \wWrrg) RIsoNvilldu kRaw/, KHD W « E X
trickle down into your own personal wel-HL QJ ~ 7 K H[PdpsGralkvél-béing] should be
D UHJXODU GDLO\ FRQYHUVDWLRQ« UHJDUGOHVYV RI LI WKH\ L

In other cases, formal workplace policies prompted information engagement which then
led to broader awareness and engagement. For example, Participant 24 discussed how mandates
on fuel usage during Ozone Alert Days pushed crews to adopt new habits and pay more attention
to air quality. What began as a compliance requirement @& QTW UXQ WKH JDV HTXLSIH
noon.”") eventually filtered into daily routines and decision-making. Participant 24 egglai
31 R Z IlWoWkedge about fuel usage mandatesHLQJ \RX NQRZ LWV ILOWHULQ
everybody should be aware of it by now

5.4.4.2. Worker-Informed Communication Design

Although ZRUNHUV | L-$2éRrg BdhaVviarRWere shaped by job tasks and
perceived urgency, participants also provided valuable insights into how air quality and heat
information could be communicated more effectively. Reflecting on their experiences with the
Air Aware campaign, they discussed what aspects resonated most which focused prinmarily on
person campaign presentations, magnets, QR codes, and text message notifications. During these
discussions, workers offered valuable suggestions for improving the design, delivery, and

integration of risk communication into their daily work routines.
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Participants who attended the in-person campaign presentations consistentldreftect
their impact. For instance, ParticipanMoBKDUHG 3(YHQ P\VHOI OLNH XQWLO \I
presentation, | never even thought about air quality other than the smoke is in the air. You notice
LW %XW QHYHU HYHQ WKRXJKW DERXW DL lWechoedtel W\ EHIRU
importance ofn-person engagement, emphasizing that presentations had a greater effect than
SDVVLYH PDWHULDOV DORQH 3, WKLQN WKH ELJIJHVW RYHUDC
talked to us and kind of explained more into detail rather than just seeing a little fhipk |
\RXU WDON NLQG RI KDG PRUH RI DQ DZDUHQHVV LPSDFW ~ 3L
incorporating periodic check-QV WR PDLQWDLQ DZDUHQHVYV WKURXJKRXW
\RXU LQLWLDO NLFN RIl DQG WKHQ GR D PLGZD\ WKURXJK« M)
DFWXDOO\ FKHFNLQJ" $UH \RX DZDUH"Y , WKLQN WKH KXPDQ +

%XLOGLQJ RQ WKH FDPSDLJQYY LOQOWHUSHUVRQDO FRPSRC
HISHULHQFHYV ZLWK WKH FDPSDLJQ T ¥irdware didl b&aynetbD WHULDOV
indicators. While some workers found the magnets helpful immediately following the in-person
presentations, they observed that engagement with them declined over time. Paiticipan
UHIOHFWHG 3,Q WKH EHJLQQLQJ OLNH ULJKWt&ljustingd \RX FDP
WKDW GLDO« EXW LW GHILQLWHO\ IHOO RIIl WKH UDGDU DIWH!
VLPLODUO\ QRWHG WKDW GXULQJ ILUH VHDVRQ 33¥YMMSOD®JIZHU
LQ WKH UHG« WKH\ ZHUH @RLYNHU QAZHD)XON ZRHYIO @ M XVW EH

Other participants raised concerns about the practicality of maintaining the magnets.
SDUWLFLSDQW UHPDUNHG 37KDWTTV D QHDW LGHD EXW \RXY
FKHFNLQJ LW« 3DUWLFLSDQW ZDV PRUHhisVWeadDackifkol IRUZ D U

Participants 7 and 8, who worked in the Utilities roles, contrasted feedback from the workers in
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the Parks and Recreation roles who reported that they continued using the magnets as part of
WKHLU GDLO\ URXWLQH 3DUWLFLSDQW FRQILUPMHG 3<HDK .
updated the magnets throughout the summer and into the fall. However, even among consistent
users, some described frustration with coworkers misusing the magnets. For instangearRartic
QRWHG 3, KDYH VRPH SHRSOH WKDW WKLQN LWYV D WR\«
LQGLFDWRU@ EHFDXVH WKH\ PRYH LW °
In responséo negative feedback about the usability of the magnets, participants proposed
digital alternatives, such as mobile widgets or display boards that would automaticatly upda
them on air quality and heat conditions. For instance, Participant 16 envisioned elérge, s
updating display board in shops:
It could beDWWDFKHG WD WXBH$YVXSGDWHY 6R LI WKHUHYTV OL
WKDWY{V WKH PDLQ WKLQJ LWV WDONLQJ DERXW IRU WK
kind of the temperature or if lightning storms are coming, and then the air quality and
heatindexwRXOG EH D ELJ SDUW RI WKDW 7KHQ WKDW zZD\ ZH

the little lever or the ratings [on the magnets].

He acknowledged that this alternative would take time and investment but befiated t
these systems could offer long-term consistency and engagement.

Participants saw the potential in QR codes but offered specific suggestions to improve
their placement and visibility and prevent them from being "ignored there after a while,” a
Participant 3 warned. For example, Participant 7 suggested adding QR codes to theyair qualit
dial magnets as a way to encourage magnet usage. This led to a discussion abteri@gnsis
with Participant 6 pointing out that QR codes were already on some materials, widip&rast

3 and 8 suggested placing them on campaign materials in a larger and more visible manner.
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Participant 8 concluded the point by advocating for QR codes as a flexible option that respects

ZRUNHU DXWRQRP\ 3% 45 FRGH LV SDVVLYH VR LI SHRSOH GEF

ZRQTW VFDQ LW %XW LI WKH\fUH LORWHH HRWEB G EWK4AD ZR G B W
This range of reactions mirrored discussions about other communication channels, such

as digital text message alerts. Some participants signed up for these alerts andtegpheir

convenience and immediacy. For instance, Participant 19, who identified as partsafitigve

JURXS H[SODLQHG , MXVW FKDQJH ZKDW , P GRLQJ IRU WKt

Participant 20 agreed, calling the text messages "very convenient” and adding, "l probably

ZRXOGQIYW FKDQJH LW arttRa0®26 alNd-hbit&d thay the ¥lettd/comBlemented

SK\VLFDO WRROV VHUYLQJ DV D UHPLQGHU IRU PH WR FKHF]
However, other participants said they preferred seeking information independently, rather

WKDQ UHFHLYLQJ DOHUWYV WR DYRLG LQIRUPDWLRQ RYHUOR|

ZLWK WKDW NLQG RI VW XalsimBDUHQWILISHDQW 3, MWFKIR(HNG SHUV R G

like having my phone blow up a lot, so the text message just wasn't my preferred way. But |

know a lot of people did prefer that... | feel like | would rather like, go out of my way and search

the Air QualityInGH[ RU WKH +HDW ,QGH[ DV RSSRVHG WR JHWWLQJ
To accommodate these diverse needs and preferences, several participants suggested a

more customizable text message alert system. For instance, Participant &geofiesed

system that would allow workers to choose the frequency and threshold of receiving

QRWLILFDWLRQV 30D\EH ZKHQ \RXfUH VLJQLQJ XS IRU WKH V

notified when it gets toid [WUHPH 6R \RX FDQ VHOHFW KRZ PDQ\ WH|

VSHDN ~ 6LPLODUO\ 3DUWLFLSDQW VXIIJHVRNG O DR INW LDKIHF

there's like wildfire evacuations in the area." Participant 16 emphasizedpbeante of
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LQGLYLGXDO WDLORULQJ EDVHG RQ KHDOWK FRQGLWIRRQV 3¢
NQRZ HYHQ LI LWV PRGHUDWH ZKHUHDV , GRQYW UHDOO\ FDLl
these ideas, Participant 9 proposed changing the language of alerts to make them mdbpéactiona
DQG UHOHYDQW 30D\EH p%H DZDUH WRGD\ ,WYTV 8QKHDOWK\
UDWKHU WKDQ p7RGD\YfV ORGHUDWH 1°
Participants also emphasized the need for year-round communication, extending on
conversations about air quality risks persisting beyond summer wildfire season. As atkimtion
Theme 1 (section 5.4.1), workers noted that winter temperature inversions trap pollution and
FDXVH FRQGLWLRQV V XF K dh&/focug/dtddp BRisRDQptEDFRXGaht 28 to
DVN 36R LV WKHUH D UHDVRQ \RX GRQTW GR >®lidhvgd/ PHVVDJF
XS 3<HDK WKDWYV P\ TXHVWLRQ ~ 7AfrAwAR Gipalg’vivada H[SODLQ
summer pilot program and that text messages were limited to this period, in part td preve
information overload. After providing this explanation, the moderator asked this group to
confirm whether messaging should continue year-round. Participant 26, emphatically replied,
S<H-MWR X QG « " 2WKHUV LQ WKH JURXS LQFOXGLQJ 3DUWLFL
agreement. When probed further about whether year-round messaging would be overwhelming,
SDUWLFLSDQW HISODLQHG 3, WV MXVW RQH PRUH >QRWLIL
RQHVY WKDW FDUU\ LQIRUPDWLRQ NHHS RXU DWWHQWLRQ DQC
Participants' feedback about customizable alerts and this suggestion foyuyredr
messaging illustrate a preference for communication strategies that are=flexigvant, and
consistently integrated into workplace routines. These insights reinforce thateffesit

communication must empower workers by aligning with their daily experiences and needs.
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5.4.4.3. Theme 4 Summary

This theme captured workers' engagement with environmental hazard information,
revealing a clear hierarchy in their information-seeking behaviors. Participants weesaacti
proactive in seeking heat information to plan their work, treating it as an immdutede tn
contrast, air quality information was sought passively or reactioéiign as a "secondhand"
discovery when checking the weather, or in response to visible cues like smoke. The primary
exception was when job tasks, such as irrigation planning or fuel mandates, created an
operational "entry point" that "trickled down" into personal awareness.

This tendency to passively receive air quality data heavily informed participants’
communication design preferences. Feedback on the Air Aware campaign showegénsbim-
presentations were effective for initial biry-For long-term engagement, workers appreciated
static campaign materials that aided daily decision-making (e.g., Air Aweisatecharts), but
many participants noted that their engagement waned with materials (e.qg., & dial
magnet) that required manual updates. Instead, they advocated for automatesbtlijivas
that could be available yeasundsuch as QR codes and digital screens or dashboards.
Additionally, they were interested in more customization options for text messagethksrt
would allow them to opt-in to receive text messages at specific air quality dhresdtolds.
5.4.5. Theme 5. Making it Work Together in a 3 2 Q-8top Shop” Support for Integrated

Hazard Messaging

This theme builds on Theme 4 by capturi8@@ UWLFLSDQWVY UHFRPPHQGDWL
integrating air quality and extreme heat information into a single workplace campaign. Overall
participants strongly supported this direction, frequently describing the integration of hazard

LQIRUPDWLRQ DVVRAURHD WKRS SDRRQHGHUVWDQGLQJ ULVNV VL
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access, and improving daily decision making. Across all three focus groups, workers perceived
integrating air quality and heat information as a practical solution for increasing ttadoaitsai

consistency, and clarity of risk communication.

5.4.5.1. Strong Endorsement for Combined Messaging

Across all focus groups, participants endorsed expanding the Air Aware campaign to
LQFOXGH KHDW LQIRUPDWLRQ )RU LQVWDQFH 3DUWLFLSDQW
\RX ZDQW L W,'WhiteHboRi®@rdudd the roomathis@®@RUNHUV 3, GRQYIW NQRZ
\RX JX\V EXW , WKLQN LW ZRXOG EH JUHDW EHFDXVH WKHQ \
Participant 8 echoed this view;; WKLQN \RX PLJKW KDYH D OLWWOH PRUH L
combined than just the air quality. And like we said earlier, | think people pay attention more
to... our biggest concern is the héat3 D U W L F L S D QtMnk it's@dimidty@ice3to have it
communicated together, but it's just like a one-stop shop to see both in one area fronea reliabl
source. SDUWLFDSDIPMG 3, OLNH KDYLQJ-WKR®P WKRIHWKHU DV D |

Others emphasized that combining hazard information allows workers to prioritize what
matters most to them. For instance, ParticipanHISSODLQHG 3,1 VRPHERG\ KDV DV\
respiratory issuesW KH\ FDQ IRFXV RQ DLU TXDOLW\ PD\EH D OLWWOH
WROHUDQW IRU ZKDWHYHU U R&tipat 1T agredd, adtvigyWHKOHKP DIFKRLF|

WKH\fUH WRJHWKHU DW OHDVW LI \RX GRQTW ZDQW WR UHDC
KDYH LW ~
Several participants suggested expanding the messaging beyond air quality and extreme
heat to include other environmental hazards, such as the UV Index. For instancipaRa&
suggested adding UV Index date; WKLQN >WKH 89 LQGH[@ ZRXOG EH VRPH

DGGHG WR WKH $LU 4XDOLW\ ,QGH[ RU +HDW ,QGH[« , WKLQN
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Participant 16 similarly supported this idea, emphasizing the value of information @atom
3, WTV JRRG IRU WKLQIKe yoR've $eRIXAOJY avidHtoHeandek So, you could
NLQG RI WZHDN LW D OLWWOH ELW IRU ZKDW \RX ZDQW ~

5.45.2. Preferences for HeatRisk vs. the Heat Index

To understand how workers might use combined hazard information, participants were
VKRZQ WKH $4, WKH 1DWLRQDO :HDWKHU 6HUY MW HI@H{HDWS5L
(see Appendix L), and asked which they preferred. Across focus groups, participants expressed a
strong preference for HeatRisk over the Heat Index, citing its visual simplicity, intayoet,

DQG FRPSDWLELOLW\ ZLWK ZRUNSODFH QH HeGH¢at Ndex is@Q VWDQF
ORW WR GLJHVW VR +HDWS5LVN LV D ORW PROM VEPBWHFL@O C
20 similarly appreciated that HeatRisk included short descriptions of each threshold and th

associated risks an element missing from the traditional Heat Index. Participant 11, with

DYHUDJH DQ[LRXVY DQG DYRLGDQW DWWDFKPHQW LIQEBKRHG WK
think visually the Heat Index is just like too much going on. And so just having the HeatRisk, if

LWV UHOD\LQJ WKH VDPH JHQHUDO LQIRUPDWLRQ WKHQ , G

Several workers also emphasized how HeatRisk enabled quicker, at-a-glance
DVVHVVPHQWY 3DUWLFLSDQW H[SODLQHG 3RHIRQRQ HO\ +H|
SKRQH DQG ORRN XS WHPSHUDWXUH DQG KXPLGLW\ "~ 6LPLOD!
JRLQJ WR JHW PRUH XVH 7KH\fUH QRW JRLQJ WR ZDQW WR J|
OLQH 1 6R +HDWS5LVN ZLOO EH HDVLHU DQG TXLFNHU ~ 7KLV
suggests reducing cognitive load and minimizing uncertainty during the workday was highly

valued.
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Workers also described how HeatRisk would better guide risk decision making.
Participant 13 shared how HeatRisk could address challenges with assessing volunteer risks
S:HYTYH UXQ LQWR LVVXHV ZLWK YROXQWHHUV JHWWILRQJ KHDW
WKH +HDW ,QGH] WKDW GRHVIOFW BB ¥ RAXKQDAW | R IWD OOCF W R H HYQ
SDUWLFLSDQW IXUWKHU HPSKDVL]HG dddtddoding BystdmV LY H DG Y |
noting it helped create a logical link between heat and air quality messaging.

Building on this strong preference for HeatRisk, participants across groups also offered
several suggestions to improve its clarity and integration. Participant 13 recommeaided
the color schemes between AQI and HeatRisk more consistent to avoid confusion. Adglitionall
several participants, such as Participant 16, stressed the need for specific temipeesturkls
WR JURXQG ULVN OHYHOV PRUH FRQFUHWHO\ 3,1 LWYV DERYH

" 3DUWLFLSDQW DJUHHG DGGLQJ 37LJKWHQLQJ XS WKH ¢

VRPHWKLQJ , FDQ IDOO EDFN RQ ZKLFK DUH WKRVH KDUG QXF

Although most participants favored HeatRisk overall, a few workers preferred the
WUDGLWLRQDO +HDW ,QGH[ IRU LWV SUHFLVLRQ 3DUWLFLSDC
, P GHDOLQJ ZLWK LQ WKDW UDQJH« WKH VLPSOLFLW\ >RI +H
HIDFWO\ "~ 6LPLODUO\ 3DUWLFLSDOQW repdiitvé destptibmQFHUQV DE
FRQWULEXWLQJ WR 3VLJQ IDWLJXH ~ 7KH\ REVHUYHG 3, WYV O
K\GUDWLRQ WRGD\" 6LJQV SRLQW WR \HV =~ 7TKHVHawRPPHQWYV
uninterpreted data of the Heat Index providledd HDWHU VHQVH RI FRQWURO WKDC
simplified categories.

Recognizing the value of both tools, several participants recommended a combined

DSSURDFK 3DUWLFLSDQW VXPPDUL]J]HG WKLV LGHD 3,1 \RX
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JR WR WKH +HDW ,QGH[ EXW \HDK +HDWS5LVN LV JRRG DV MX
WKHUHY NLQG RI WKLQJ ~ 7KLV EDODQFHG UHFRPPHQGDWLRQ
are sufficient for daily routines, but more detailed information remains accessible fowthmse

seek it.

5.4.5.3. Theme 5 Summary

This theme demonstrates workers' strong, unanimous support for integrating
environmental hazard informatobnQWR D ViVQWRH YRS ~ :RUNHUV DFURVV D
endorsed expanding the Air Aware campaign to include extreme heat, which they identified as
their primary hazard. They reasoned this would not only streamline access but also |&esrage t
high concern for heat to increase engagement with air quality. Participants also vafused t
integrated tool would allow for personalization, enabling workers to focus on the specific hazard
(e.g., air quality for asthma, heat, or UV Index) most relevant to them.

When evaluating how to integrate heat data, participants preferred the new HeatRisk tool
over the traditional Heat Index, appreciating its visual simplicity, at-a-gleradability, and
actionable descriptions. However, they also offered clear suggestions for improvement, such as
aligning its color coding with the AQI and adding specific temperature thresholds to ground the
general risk categories. A few participants still preferred the precision of théndeaf noting
its raw data provided a greater sense of control. As summarized by several participatea) the
soluionLY D FRPELQHG 30 ihatused thé He&Rsk Bal foKdaily, at-a-glance
awareness, but keeps the Heat Index accessible for those who need more specific heat

information.
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5.4.6. Chapter Summary

This chapter presented the qualitative phase of an explanatory sequential mixed methods
design, using three focus groups with City of Fort Collins outdoor workers to elaborate on survey
findings related to attachment orientations and RISP model concepts. Focus groups were
conducted September 26, 2024, followed a semi-structured protocol informed by the
guantitative results, and were designed to capture how workers experience poor air quality and
extreme heat on the job, how social and organizational contexts shape their information use and
protective decisions, and how workers evaluate and refine workplace risk communication
(including feedback on the Air Aware campaign and reactions to HeatRisk as a potential
integrated messaging element).

$FURVV DQDO\VHV ILYH WKHPHV VXPPDddpolGd ZRUNHUV §

KD]DUGYVY DQG WKH FRPPXQLFDWLRQ FRQGLWLRQV W&RDW VXSS
&RQWUDVW" VKRZHG WKDW KHDW ZDV PRVW RIWH@Rt FRQVWU X
escalated quickly through physiological cues and exacerbated by work demands. In contrast,
guality was more commonly framed as a chronic condition tolerated until it reaches arsympt
GULYHQ SWLS2RQNBBYOWVR LQWHUSUHWHG DLU TXDOLW\ UL
time and place, with some narratives aligning attachment-consistent pattesksajppraisal

H J KHLIKWHQHG DWWHQWLRQ WR R-Wliaht&kame®\PSWRPV YHU'

7TKHPH 36 RFLDO 6LJQDOV" IXUWKHU GHPRQVWUDWHG W
in a multi-layered normative environment: family and friends were described as a more
intermittent influence (often salient for air quality), while workplace norms were portrayted a
most consistent and actionable driver of protective behavior through shared vigilance,

supervisor-enabled flexibility, and organizational follow-through; participants alsafidént
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external stakeholder expectations and public service obligations as an additional tayasltha
either prompt protective decisions or constrain flexibility during extreme conditions.

Themes 35 shifted from risk appraisal and interpersonal norms to the information
features that enable or constrain workers in taking protective actiod H P H S:KDW 'RHV
2UDQJH RU 5HG 5HD Onighlighted worké§uckirtainty about contributors to
poor air quality beyond wildfire smoke and confusion in translating the color-coded severity
indicators of the AQI into job-specific decisions. This theme also revealedniedy tvisible,
and job-relevant information can strength2rk U Np¢tddied control and more positive
attitudes toward information us&. K HP H IRFXVHG RQ ZRUNHUVY LQIRUPDWL
and communication design preferences, indicating that heat information was typically sought
proactively for planning, whereas air quality was often discovered passively or reactively; this
themea®OVR KLIJIKOLJKWHG ZRUNHUVY SUHIHUHQFH IRU PRUH DXW
communication formats to sustain engagement over time.

Finally, Theme 5 showed strong support for integrating hazards into a single, workplace-
IDFLQJIVWRRH VKRS " ZLWK PDQ\ ZRUN H U-¥-gldndeRrlarityvhile HDWS5LVN
also recommending a layered approach that preserves access to more precise metrieat(e.g., H
Index thresholds) for those who want or need additional detail. Taken together, these gualitativ
findings provide a context-rich explanation of how outdoor workers perceive compound hazard
risks and how social norms, and communication design features influence what protdictiive a

feels legitimate, feasible, and necessary in daily work settings.

169



CHAPTER 6.INTEGRATION OF QUANTITATIVE AND QUALITATIVE PHASES

After the qualitative analysis was completed, the quantitative and qualfiatiiegs
were integrated, consistent with FettétsV [2013) Wtamework for data integration. The goal
ofthis3SPL[LQJ" LV WR DQDO\]H WKH G Difebenkds (Fettelsy &tRID 2003, DQ G G
Guetterman et al., 2015). Meta-inferences are interpretive conclusions thedtmtae insights
from the quantitative and qualitative procedures of a study and go beyond what each procedure
can explain individually (Creswell & Plano Clark, 2018).

This mixed methods analytical approach can yield three types of integrated findings:
confirmation, expansion, and discordance (Fetters et al., 2013; Younas et al., 2023).

Confirmation occurs when both data sources support the same conclusion, thereby enhancing the
credibility of the finding. Expansion occurs when the qualitative findings extend or deepen the
guantitative findings, thus generating a more comprehensive understanding of the phenomenon.
Finally, discordance reflects inconsistencies or contradictions betweendketdaprompting

further interpretation or reconsideration (Fetters et al., 2013; Younas et al., 2023).

Integration can be carried out using several strategies, including integration through
narrative, data transformation, or joint displays (Fetters et al., 2013). For this study,ioriegrat
involved constructing a side-by-side joint display. First, relevant survey findings wese &dd
the display, with a summary of the corresponding focus group findings in the adjacent
column. This side-by-side analysis yielded meta-inferences, which are docd rimetinte
display's final column (see Table 21). The following subsections then use a "weaving"
approach to narratively interlace these quantitative and qualitative findeugsdeng to themes

or concepts to provide a richer, more cohesive interpretation (Fetters et al., 2013).
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Table 21. Integrated Quantitative and Qualitative Results & Meta-Inferences

Theme& Quantitative Findings Qualitative Findings Meta-Inferences

Relevant

Hypotheses/RQs

Hazards in Extreme heat was perceived a Heat was consistently described ¢ Confirmation : Workers
Contrast amore severe risk, with higher an immediate, embodied, and fast generally perceive heat as a mo
Comparisons of score$® for both risk escalating threat. In contrast, air severe and affectively salient
Risks at Work perception M = 13.90) and quality was seen as a slower- hazard than air quality (RQ1).

affective responsedA= 3.29) developing, long-term concern Attachment influences risk
(Related to H1la, compared to air quality risk  workers tolerated until conditions perception and negative affectiv
H1lb, H2a, H2b, perception i =12.34) and became physically intolerable or response (Hla-b, H2a-b).

RQ1) affective responséM = 2.85)  were made salient by strong
(RQ1). Attachment avoidance sensory cues. Workers also Expansion:
significantly predicted lower  compared air quality across time The qualitative findings
heat risk perception  -.21; and place to interpret local explain why workers perceive

H2a)andDIIHFWLYH U conditions, sometimes normalizin¢ heat as a more severe threat, dt
=-.20; H2b), while attachment "moderDWH”~ FR QGL W LR toitsimmediacy and intensity
anxiety significantly predicted baseline. Across these narratives, (RQ1). The data also reveal how

higher affective responger some descriptions were consisten attachment may be expressed ir
heat only ; H1b). with attachment-related tendencie hazard sense-making/ RUN H |
(e.g., heightened vigilance to narratives sometimes reflected

HVFDODWLRQV RU RY attention to escalation and socia
endurance/self-reliance framing). cues versus deactivating/self-
reliant framing (H1la-b, H2a-b).

15 Risk perception is an index created by multiplying perceived severity and susceptibility items.
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Theme&

Quantitative Findings

Qualitative Findings

Meta-Inferences

Relevant

Hypotheses/RQs

Social Signals Attachment anxiety was Workers described a layered Confirmation: The quantitative
The Role of significantly positively related normative context influencing results show that attachment

Norms in Shaping to subjective norms for both

Risk Information
and Protective
Behavior

(Related to Hlc,
H2c,H8a, H8b,

RQ1)

hazards (H1c). Attachment
avoidance was significantly
negatively related to norms
only for heat (H2E Subjective
norms were positively related
to information insufficiency
only for heat p = 0.30) (H&).
Workers who perceived greate
social expectations to stay
informed reported stronger
intentions to seek information
about both air quality (= .44)
and extreme heat & .41)
(H8b).

information use and protective
actions. Family and friends were

discussed as a cue for general air

quality awareness rather than a
direct driver of worksite behavior.

In contrast, workplace norms were

described as the most consistent
and actionable influence,

particularly for heat through share

vigilance (monitoring one another

for heat iliness), supervisor-enable

flexibility, and organizational
follow-through (communication,
safety routines, and resources).
Participants also identified
expectations from external
stakeholders (e.g.,
volunteers/community members)

and public service obligations as ¢

additional layer of influence.

Attachment appeared to shape ho

workers perceived these norms

(e.g., openness to support vs. self

reliant distancing)
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anxiety is associated with
stronger perceived informational
norms across hazards (H1c), an
subjective norms predict
information seeking intention in
both contexts (H8b). Norms alsc
relate to insufficiency in the heat
context (H8a), aligning with
SDUWLFLSDQWVT IL
of heat as a shared responsibilit
requiring vigilance and action.

Expansion:

Qualitative data illustrate

where norms are most salient
and what form they take:éddt
norms are often task- and
symptom-linked (watching for
heat illness; pacing work), whick
may make knowledge gaps mor
visible and time-sensitive
KHOSLQJ H[SODLQ
insufficiency pathway for heat.
Air quality norms were expresse
through diffuse interpersonal
concern (i.e., awareness raising



Theme&
Relevant
Hypotheses/RQs

Quantitative Findings

Qualitative Findings

Meta-Inferences

3:KDW 'RHV
Orange or Red
Really Mean to
OH"” :RUNH
Information
Needs, Control,
and Attitudes

(Related to H3,
H4, H5, H6a,
H8c, H9, H10,
RQ1)

Translating
Information into
Action: :RUNH
Information
Engagement,
Preferences, and
Recommendation:
for

H3, H4, and H5 (linking
attachment to insufficiency,
attitudes, and control) were no
supported for either hazard.
Information insufficiency was
positively related to
information seeking for both
hazards (H8&). Insufficiency
only mediated the relationship
between subjective norms anc
intention for heatl{ = 0.03)
(H8c). Attitudes were
positively related to seeking
intention for both hazards (H9
but the relationship was
stronger for air quality (= .43)
than heat (= .32). Perceived
control was also positively
related to seeking intention for
both air quality ( = .24) and
extreme heat (= .28) (H10).

The path from Q W H Q W L R Workers perceived heat as a grea
threat, leading them to describe h
stronger for heaty(= 0.59) than information seeking as necessary
for them to proactively plan for the
| QV XIILFLIKQWFHN Q W L workday. In contrast, engagement :

active seeking (H6b) was
for air quality p = 0.46).

active seeking (H6b) was fully
supported for both hazards.

Negative affective response h:
a stronger positive relationshiy

Workers demonstrated confidence
in their knowledge of heat risks ar

symptoms, which was reinforced

through annual heat trainings and

shared routines. In contrast, air
quality information insufficiency
was more evident through group
uncertainty and speculation.
Workers often posed questions
about AQI interpretation and

pollution sources. Positive attitude

and perceptions of control were
often shaped by job-relevant
information and information
accessibility

with air quality information was
described as reactive, often
triggered by sensory cues or
symptoms. For both hazards,
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Confirmation:

Information insufficiency,
attitudes, and perceived control
influence information seeking.
Workers were more confidemt
their knowledge about heat than
air quality.

Expansion: Perceptions of
collective uncertainty may
weaken the relationship betweel
subjective norms and
insufficiency. Job-relevant and
accessible information are
important factors in shaping
attitudes and perceived control,
which in turn drives information
seeking intention.

Confirmation: The stronger
statistical pathways for heat
regarding active seeking (H6b,
RQ1) and the link between affec
insufficiency : intention (H7,
RQJY) aligns with the qualitative
finding that heat drives a stronge
perceived need for information ti
plan for the day.



Theme&
Relevant
Hypotheses/RQs

Quantitative Findings

Qualitative Findings

Meta-Inferences

Communication
Design

(Related to H6Db,
H6c, H7, RQ1,
RQ2)

Making it Work
Together in a
32QBWRS 6
Support for

with insufficiency for heatl{ =
0.66) than for air qualityl(=
0.31) (H7). Workers in the
western U.S. reported higher
intentions to seek air quality
information than those in the
Midwest and South (RQ?2).

All RISP model pathways were
supported for both hazard
contexts, with most effects
stronger for heat (RQ1).

Integrated Hazard Negative affective response hi

Messaging

(Related to H7,
H8, H9, RQ1,
RQ3)

a stronger positive relationshig
with insufficiency for heatl{ =
.66) than for air qualityl=
.31). Subjective norm®
information insufficiencyo
information seeking mediation

workers explained that seeking

information to help them complete
job tasks (e.g., irrigation planning,

fuel mandates) was another key

motivator, which served as an ent

point that 'trickled down' into

awareness of implications of these

hazards on their personal well-
being. Workers advocated for
automated solutions (e.qg., digital

Expansion: : R U N Hdlande on
sensory cues to trigger air qualit
information seeking helps explai
why workers in the western U.S.
(who are more frequently
exposed to visible smoke)
reported higher seeking intentiol
(RQ2). : R U N Hp&rspEctives on
information engagement also

screens) and expressed interest ir being motivated by completing
more customizable solutions, suct MRE WDVNV EHIRUH
as tiered opt-in text message alert to personal well-being provides

based on specific risk thresholds.

Across focus groups, workers
expressed strong, unanimous

support for an integrated one-stop

shop for environmental hazard
information (e.g., AQI, heat, UV
index). Workers explained that
combining this information would

streamline information access anc

simplify decision-making.
Generally, workers preferred the
visual simplicity of HeatRisk but

additional insight into the
iIQVXIILFLIFQDQWH QWLR
active seeking pathway (H6).
Confirmation: The RISP model
relationships hold across both ri
contexts.

Expansion: The qualitative data
explains why workers perceive
heat as more severe and provid
an actionable recommendation
(RQ3): Build upon workers
strong engagement with heat
information to introduce air

only observed for extreme heg still wanted the option to access tt quality information. This strategy

(H8c). However, & W L W X (
intention (H9) and RUPV :

Heat Index for its precise
temperature thresholds.

aligns with workers expressed
desire for unified, multi-hazard
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Theme& Quantitative Findings Qualitative Findings Meta-Inferences
Relevant
Hypotheses/RQs

intention (H8b) were slightly information that supports decisic
stronger for air quality. making for compound hazards.
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6.1. Hazards in Contrast Comparing Air Quality and Heat Risks

The first integrated theme synthesizes quantitative and qualitative findings tstande
how outdoor workers evaluate and compare the risks associated with poor air quality and
extreme heat. This theme addresses which asked whether attachment and RISP model
relationships differ by hazard, as well as the hypotheses linking attachment orientatisks
perception (H1a, H2a) and affective response (H1b, H2b). The integrated results reveal distinct
differences in how workers evaluate the risks of each hazard. Workers consistently perceive
extreme heat as an urgent, emotionally salient threat, whereas poor air qualityet asesv
chronic, tolerable risk. These differences also offer an explanation for why attachimeht, w
informs responses to threat and distress, played a statistically significant h@engat context
but remained largely dormant in the air quality context.

In the quantitative phase, workers reported higher risk perception and stronger negative
affective response for extreme heat compared to poor air quality, providing a direct answer to
RQ1. On average, heat was rated as a more serious risk and elicited more intense emotional
reactions (e.g., worry, fear, concern) than air quality. These differences were evident both in
meanlevel comparisons and in the strength of relationships between key predictors and
outcomes summarized in Table 15. In addition, attachment avoidance significantlyegredict
lower risk perception for heat, whereas attachment anxiety did not significantly predict risk
perception for either hazard. Thus, Hla was not supported for air quality or heat, while H2a
received partial support in the extreme heat context only.

The pattern for negative affective response further highlights the hazard-specific

differences related to RQ1. For air quality, adding attachment anxiety and attachmentaevoida
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to the regression models improved overall model fit, but neither predictor emerged as a
significant unique predictor of affective response once shared variance was accounted for. In
contrast, for extreme heat, both attachment dimensions significantly predictegenatjattive
response: attachment anxiety was positively associated with stronger emotianaisg¢adeat,

and attachment avoidance was negatively associated with these reactiorteerT tiyete

findings provide support for Hlb and H2b in the heat context but not in the air quality context. In
other words, attachment orientations were more consequential for how workers felt about
extreme heat than how they felt about poor air quality. This pattern offers more context for RQ1
by suggesting that the relationship between attachment and negative affective respamse i
robust when the hazard is perceived as being immediate, intense, and highly embodied, such as
extreme heat.

The qualitative findings deepen these patterns by clarifying how workers experience and
appraise the two hazards in everyday work contexts. Across focus groups, extreme heat was
typically described as immediate and embodied, with workers relying on thermahduegpal-
onset physiological symptoms (e.g., dehydration, headaches, fatigue) to assess urgency and
determine when protective action was needed. Participants also emphasized how work demands
and required PPE can compound heat exposure, making the hazard feel especially time-sensitive
and difficult to avoid during specific tasks. These narratives help explain why headelici
higher risk perception and stronger affective responses in the survey: Heat was perceived as an
DFXWH XQDYRLGDEOH KD]JDUG WKDW 3\RX IHHO ULJKW DzZD\"

In contrast, poor air quality was more often framed as a slower-developing, longer-term
concern that could become normalized through routine exposure. Workers frequently described

ISXWWLQJ XS ZLWK’ V XiEiR@wtbRIbecamB GhesleslyLiRakevable or
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conditions were made salient through strong sensory cues (e.g., visible smoke, respiratory
irritation). This tendency to tolerate moderate discomfort and wait for more extoesalgns
with the comparatively lower average risk perception and affective response to poor airiguality
the survey. Thus, the qualitative data offer a deeper interpretation of the quantitativackSere
related to RQ1: Because heat is felt as an immediate threat with clear bodi&argliworkers
are more likely to appraise it as severe and respond emotionally, whereas air quality risks are
easier to ignore until conditions become extreme.

The qualitative patterns also help contextualize the attachment-relatigahships
observed in the survey. Consistent with the quantitative support for H1b and H2b in the extreme
heat context, narratives reflected patterns broadly consistent with attaaletased tendencies
in risk regulation. For example, workers with high attachment anxiety demonstraaéer gre
attentiontoVA\PSWRP HVFDODWLRQ DQG FRQV HVertsQubrkevs Rt WR R Wk
high attachment avoidance who often framed risk by emphasizing self-reliance or endurance.
Importantly, the qualitative accounts suggest that attachment-related differsagde more
prominent when hazards are perceived as being more immediate, embodied, and disruptive to
work routines (as with heat), compared to the gradual nature of air quality risk.

In summary, integration of findings for Theme 1 yields meta-inferences of confirmation
and expansion. Both phases converge in indicating that extreme heat is generally pesceived a
more severe and affectively salient than air quality, while the qualitative xgatadceon why by
KLIKOLJKWLQJ KHDW4nd ce&é tues for R®RishA @ Rtkast, air quality was
more often treated as a chronic exposure that becomes motivating primarily at symptam-driv
SWLSSLQJ SRLQWYV ~ KHOSLQJ H[S OD L-¢glated tehtbentids ReSeSlés® LV D O |

consistently activated for air quality in the quantitative models.
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6.2. Social SignalsThe Role of Norms in Shaping Risk Information and Protective
Behavior

The second integrated theme brings together the quantitative and qualitative findings to
HIDPLQH KRZ VRFLDO QRUPV VKDSH RXWGRRU ZRUNHUVY HQJ
information and how these processes relate to RQ1 and hypotheses H1c, H2c, H8a, and H8b.
RQ1 asked whether the proposed attachment and RISP model relationships differed when the
topic was poor air quality versus extreme heat. #iRc predicted that attachment anxiety and
avoidance would shape informational subjective norms, and H8 proposed that these norms would
influence information insufficiency (H8a) and information seeking intention (H8b). The
integrated findings show that attachment plays a meaningful role in how workers perceive and
navigate social pressures to stay informed about air quality and extreme heat. Additionally,
subjective norms are a strong and consistent predictor of information seeking intentions across
both hazards, although the sources, strength, and downstream effects of normative influence are
more complex in the heat context.

In the quantitative data, attachment anxiety was significantly positively retated t
informational subjective norms for both hazards, supporting H1c. In contrast, attachment
avoidance was significantly negatively related to subjective norms only for heat, providing
partial support for H2c. Thus, workers higher in attachment anxiety tended to perceive stronger
social expectations to stay informed across both topics, whereas workers higher in attachment
avoidance perceived weaker social expectations around heat information, even as norms grew
stronger overall in this context. These patterns address RQ1 by showing that attachment

orientations shape normative perceptions more strongly for extreme heat than for air quality.
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Subjective norms also played different roles in the RISP pathways across hazards. For
extreme heat, informational subjective norms were positively related to informatisficiescy
(b = 0.30), offering partial support for H8a. Workers who perceived greater social expectations
around staying informed about heat reported feeling that they still needed more information,
which in turn was related to stronger intentions to seek information. For both air quality and
extreme heat, workers who perceived greater social expectations to stay informed reported
stronger intentions to seek information< .44 for air quality; = .41 for heat), supporting H8b
in both contexts. These findings indicate that subjective norms directly motivate inéormat
VHHNLQJ DFURVYV KD]IDUGV EXW RQO\ LQ WKH KHDW FRQWH[W
their current knowledge is insufficient.

The qualitative data provide deeper insight into these normative patterns by
specifying where norms are the most salient. Workers described a layered normative
environment that includes (a) intermittent cues from family and friends, (b) consistent and
actionable workplace norms reinforced by co-workers and supervisors, and (c) more variable
expectations from external stakeholders and public service obligations.

Discussions of air qualityelated norms were more often tied to concern from family and
friends and were typically framed as prompts for general awareness rather than direcodrivers
workplace behavior. Participants described loved ones worrying about smoke or expressing
concern about longer-term health effects, but they less often described clear expdotations
what they should know or do on the job during poor air quality events. In this way, air quality
norms often appeared diffuse and relational, raising salience without consistendifizirygt

into concrete, task-linked information needs. This pattern helps explain why subjective norms for
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air quality were strongly associated with intentions to seek information in the survey models but
did not correspond as clearly with perceived information insufficiency.

,Q D VXEVHW RI DFFRXQWYV SDUWLFLSDQWVY IUDPLQJ VX
FXHV ZKLFK LV EURDGO\ FRQVLVWHQW ZLWK DWKWHEWHQW W
anxiety is associated with heightened attention to social concern and interpdrgaisl 5
other accounts, participants higher in attachment avoidance emphasized managing risk
independently or positioned themselves as more knowledgeable about outdoor cohditions
framing that aligns with theory describing avoidance as more self-reliant, daagtic@ping.

Taken together, these narratives provide qualitative context for the survey pattern in the heat
models: attachment anxiety was associated with stronger perceived informational norms
whereas attachment avoidance was associated with weaker perceived infaahmaiims.

Across attachment orientations, workplace norms emerged as the most consistent and
actionable source of influence. Participants described monitoring one another for signs of heat
illness, pacing work, rotating crews, and intervening quickly when symptoms appeared. They
also emphasized supervisor-enabled flexibility and organizational follow-through (e.g., proactive
check-ins, task adjustments, safety communication, and resources such as hydration supports).
Workers repeatedly described these norms as embedded in routine practice and reimfussed ac
leadership levels. This pattern helps explain why subjective norms were more stronglydinked t
information insufficiency in the heat context in the quantitative models. Quaditgtheat-
related norms were often described in task- and symptom-linked terms (e.g., knowing what to
watch for, when to slow down, and how to respond), which may make knowledge needs feel

more immediate and concrete. In other words, when norms require rapid recognition and
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response, workers may be more likely to notice gaps in what they or their team needs to know to
act effectively.

Beyond the quantitative findings, the qualitative data revealed external stakeholders and
SXEOLF VHUYLFH REOLJDWLRQV DV DQ DGGLWLRQDO OD\HU R
about protecting others and maintaining services during hazardous conditions. Participants in
Natural Areas roles described canceling activities to protect community \@isidligring smoke
events, while utilities staff emphasized continuity expectations tied totedgmiblic service.
7TKHVH DFFRXQWYV L Q Gkdrddécldions lare ghaded bdidhly Mylintérnal
workplace norms but also by perceived responsibilities to community members and service
recipients, which can either enable or constrain protective action.

Overall, integration of findings for Theme 2 yields meta-inferences of confirmation and
expansion related to H1c, H2c, H8a, H8b, and RQ1. The two phases converge in showing that
norms are a meaningful driver of information engagement and protective action, with attachment
anxiety associated with stronger perceived norms in the survey and qualitative accounts
LOOXVWUDWLQJ KRZ LQWHUSHUVRQD O-rraRipFFhée quakd@dive HQWHU
findings expand the quantitative results by clarifying that workplace norms tend to be the most
consistent and actionable, while family/friend cues, external stakeholder exyes;tatid public
service obligations add additional layers that can either prompt protective decisions oiconstra
flexibility during hazardous conditions.

6.3. 3:KDW 'RHV 2UDQJH RU 5HG 5HDOO\ OHDQ WR OH"" :RUNHUV
Control, and Attitudes
The third integrated theme pertains to how outdoor workers assess their knowledge about

air quality and extreme heat, how much more they feel they need to know, and how these
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appraisals relate to their attitudes, perceived control, and intentions to seek iiorifiat

theme is most directly related to H3, H4, and H5 (linking attachment to information

LQVXIILFLHQF\ DWWLWXGHV DQG FRQWhtbRmation seékind QIRUP D W |

LOQWHQWLRQ + F VXEMHFWLYH QRUPV : LOQVXIILFLHQF\ : LQW

(attitudes and perceived control as predictors of seeking intention). RQ1 asked whether the

proposed attachment and RISP model relationships differed when the topic was poor air quality

versus extreme heat. The integrated findings show that although attachment did not directly

predict information insufficiency, attitudes, or perceived control, information insufficiency

attitudes, and control each play important roles in shaping information seeking. Moreover, the

integrated findings suggest that workers perceive greater knowledge gaps related tayair qual

than heat and that perceptions of shaxe@ FHUWDLQW\ PD\ GLPLQLVK LQGLYLGX

address perceived knowledge gaps. Moreover, information relevance and accessibiliti¢calre cri

LQ VKDSLQJ ZRUNHUVY DWWLWXGHY DQG SHUFHLYHG FRQWUR
In the quantitative data, H3, H4, and H5 were not supported for either hazard:

Attachment anxiety and avoidance did not significantly predict information insuffigienc

attitudes, or perceived control. Instead, information seeking intention was more directly shaped

by RISP-related concepts. Information insufficiency was positively related to information

seeking intention for both air quality and extreme heat, supporting H6a. Workers who believed

that they did not know enough about either hazard reported stronger intentions to seek additional

information. In addition, information insufficiency mediated the relationship between subjecti

norms and information seeking intention only for héat 0.03), providing support for H8c in

the heat context. This pattern suggests that, for extreme heat, feeling that others exoect on
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stay informed is partially translated into stronger intentions through heightened recognition of
informational gaps, whereas this pathway does not operate in the same way for air quality.

Attitudes and perceived control also showed the expected positive relationships with
information seeking intention across both hazards. Attitudes were positively related to
information seeking intention for both air quality and extreme heat, with a stronger relationship
for air quality ( = .43) than for heat (= .32), supporting H9. Perceived control was positively
related to information seeking intention for both air quality (24) and extreme heat € .28),
supporting H10. Together, these findings confirm that workers are more likely to seek
information when they hold favorable attitudes toward doing so and feel capable of acting on
what they learn. The stronger attitudesgntention link for air quality and slightly stronger
perceived controte-intention link for heat also indicate that the motivational roles of attitudes
and control are not uniform across hazards, offering further insight into RQ1.

7TKH TXDOLWDWLYH ILQGLQJY GHHSHQ WKHVH SDWWHUQV
information insufficiency is tied to familiarity, shared uncertainty, and the perceiaaanele of
hazard information for their daily work. Across focus groups, workers described feeling
relatively confident in their knowledge of heat risks and symptoms. This confidence was
reinforced through annual heat trainings and shared routines for preventing heat illness, such as
hydrating, taking breaks, and adjusting schedules. Workers often referenced specific signs of
heat illness (e.g., confusion, fatigue, dizziness) and describedidwi ZV 3ZDWFK HDFK RWK
these symptoms, suggesting both individual familiarity and shared expectations aboot what t
look for.

In contrast, air quality information insufficiency surfaced through moments of group

uncertainty and speculation. Workers frequently posed questions to each other about the different
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contributors to poor air quality, how to interpret AQI categories, and what specific AQI values
mean for physically demanding outdoor work. These questions often went unanswered in the
discussion, highlighting that air quality-related knowledge gaps were experienced both
individually and collectively.

These qualitative patterns help explain the mediation findings for H8c and provide more
nuance to H6a. For extreme heat, norms to stay informed are embedded in familiar, training-
based expectations and shared routines. In this context, when workers feel that others expect
them to know how to recognize and respond to heat illness, it is easier for them to identify
specific gaps in their knowledge (e.g., early symptoms, thresholds for stopping work), which in
turn motivates information seeking. This pattern aligns with the observed pathwagtetwe
subjective norms, insufficiency, andQWHQWLRQ IRU KHDW )RU DLU TXDOLW\
perceptions of collective uncertainty may weaken this mechanism. When workers praeive
no one around them has a clear answer about how to interpret AQI or what to do at specific
levels, socialex ! FWDWLRQV WR 3VWD\ LQIRUPHG™ GR QRW FU\VWDO«
information insufficiency in the same way, even if norms still directly motivate infoomati
seeking.

The qualitative data also show that positive attitudes toward hazard information and
perceived control are closely tied to the job relevance and accessibility of infornvdtideers
described more positive attitudes toward information that was relevant and ateargcted
decision-making in the workplace. Training materials, practical decision tools,eand cl
H[SODQDWLRQV IURP VXSHUYLVRUV RU WUXVWHG VRXUFHV V\
was useful, which in turn reinforced their willingness to seek it out. Similarly, perceivedicont

was strengthened when information was accompanied by realistic, job-relevant options for
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action, such as changing watkst cycles, modifying tasks, or making small adjustments to gear
or location.

In contrast, when workers perceived air quality information as abstract, technical, or
disconnected from the realities of outdoor work, they were less convinced that seeking more
information would improve their situation. In these cases, they questioned how much control
they truly had over exposure and how much information would change thew-day-
decisions. This helps explain why, despite strong positive relationships between attitudes,
control, and information seeking in the survey, some workers still expressed skepticism or
resignation in the focus groups when discussing air quality information. It also highlights the role
of job-relevant and accessible information in strengthening the attitudes and perceptions of
control that drive information seeking across both hazards, as captured in H9 and H10.

Overall, the integrated findings for Theme 3 yield meta-inferences of confirmation and
expansion related to H6a, H8c, H9, and H10 by clarifying the factors (e.g., collective
uncertainty, information relevance and accessibility) that shape information iresudfici
attitudes, and perceived control, rather than attachment{5)3 Quantitatively, information
insufficency DWWLWXGHYV DQG SHUFHLYHG FRQWURO DOO FRQWU
information, with information insufficiencP HGLDWLQJ WKH QRUPV : LOQOWHQWLR
IRU KHDW 4XDOLWDWLYHO\ ZRUNHUVY SHUVSHFWJILOWHY UHYH
supported hazard, whereas air quality is marked by collective uncertainty and ongoing questions
about contributors to poor air quality and the interpretation of information about protective
actions. These patterns suggest that risk communication efforts will be mosveffdutn they
highlight the existence of hazards through job-relevant, accessible information thasreduc

collective uncertainty.
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6.4. Translating Information into Action: :RUNHUVY ,QIRUPDWLRQ (QJDJHPHQW
and Recommendations for Communication Design

The fourth integrated theme synthesizes findings regarding how outdoor workers engage
with environmental hazard information and how these behaviors inform their preferences for
communication design. This theme addresses H6b and H6c, which tested whether information
seeking intention directly predicts active information seeking and whether intentibatesethe
relationship between information insufficiency and active seeking; H7, which examinedethe
of negative affective responses in shaping information insufficiency and intention; and RQ1 and
RQ2, which asked whether these relationships differ across hazards and regions. The integrated
results demonstrate that core RISP pathways are robust for both hazards, but that information
seeking is shaped by hazard-specific perceptions, available cues, and workplaceication
infrastructures.

The quantitative data supports H6b for both hazards, confirming that information seeking
intention positively predicts active information seeking. Additionally, consistghtthe
patterns observeor RQ1, this relationship was stronger for extreme Heatd.59) than for air
quality (b = 0.46). The qualitative findings provide the necessary context to explain this
statistical difference. Focus group participants described heat information seekingcessary,
proactive step for daily survival and operational planning. Workers noted that they checked heat
IRUHFDVWY VSHFLILFDOO\ WR 3P RQLWR the byiration resoburéeb\”~ WR P
(e.g., ice and water jugs) to pack for the day and how to pace their work. In contrast, engagement
ZLWK DLU TXDOLW\ LQIRUPDWLRQ ZDV IUHTXHQWO\ GHVFULEF
absorbed passively while checking the weather for heat or discovered reactively in response to

visual cues like smoke. Thus, the stronger statistical link between intention amifacheat
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reflects the hazard's status as a primary driver of daily logistical planning, whereas sir quali
information is often incidental.

This distinction is further reinforced by the integrated findings for H7, which predicted
that negative affective response would lead to information insufficiency. In the quaatitzia,
this relationship was significant for both hazards but notably stronger for extremb hdh66)
than for air qualitylf = 0.31). In the qualitative data, workers explained that heat is an
immediate, visceral threat that compels them to acknowledge what they do naitkmatvthe
day's conditions to prevent rapid physical deterioration. Air quality, conversely, was vieaed as
chronic annoyance often toleddHG XQWLO D 3WLSSLQJ SRLQW”™ RI YLVLELO
reached. This suggests that the emotional urgency of heat drives a more robust recognition of
information gaps, which thereby fuels the active seeking behaviors observed in the queantitati
phase.

Regional differences in information seeking (RQ2) also gain clarity through data
integration. The survey results indicated that workers in the western United States reported
significantly higher intentions to seek air quality information compared to those in threebti
and South. Although the survey could identify that this difference existed, the focus group
discussions, conducted in the West, explain why. Participants repeatedly described visual
sensory cues, such as "seeing haze" over the Front Range, as the primary trigger for dhecking a
guality data. Given that the western region experiences frequent, visible wsitiilee events,
workers in this area encounter more environmental prompts that trigger information seeking
This expands upon the quantitative findings by suggesting that the higher intention in the West is

likely driven by the frequency of visible environmental cues.
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The qualitative data also expand upon the mediation pathway proposed in H6c
(information insufficiency: LQWHQWLRQ : D RAMWduyhthd/dtakistidalgnbdel
confirms this pathway exists, the qualitative findings illustrate a practiagdianesm through
which it operates: operational tasks. Workers described how job-specific manddiess suc
restrictions on fuel usage during Ozone Alert Days or irrigation planning based on
evapotranspiration rates, served as "entry points" for information engagement. Particigahts not
that monitoring conditions for compliance or task completion often "trickled down" into personal
awareness of health risks. This suggests that organizational protocols function asiralstruct
form of " insufficiency” when a worker perceives a gap between what they know and what they
need to know to do their job, which motivates information-seeking behavior.

Finally, these behavioral insights directly informed workers' recommendations for
communication design. The largely passive nature of air quality seeking led workers to express
fatigue with manual communication tools, such as the Air Aware dial magnets, whidred
active maintenance and eventualgll off the radar ‘Instead, aligning with their preference for
streamlined and timely information access, workers advocated for automated sclutio@s
digital displays linked to NOAA feeds and mobile widgets that proatédeglance information
without requiring active searching. Furthermore, regarding text message alerts, workers
expressed a desire to balance their need for awareness with a desire to avoid information
overload. Worker§ uygestions for "tiered" or customizable alerts, where they could opt-in to
notifications only at specific hazard severity thresholds, reflect a desirg tofstaned while
maintaining control over their information environment.

In summary, the integrated findings for Theme 4 yield meta-inferences of confirmation

and expansion. These findings confirm that heat drives of active information seeking, while
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expanding our understanding of the reactive nature of air quality information engagement. The
guantitative strength of heat-related information seeking pathways is corroborated by gialitati
descriptions of seeking information out of logistical necessity, while regional wasati air

quality seeking are evidenced by workers' reliance on visual environmental cues. Importantl
these patterns suggest that workplace risk communication dfiogavironmental hazards that

are perceived as less severe, like air quality, may be more effective when pairedonntiation
about another hazard that is perceived as more severe, such as extreme heatt€éhesalpo
suggest that framing air quality and extreme heat information in terms of its reléwance

Z R U Ndaly Yagks may further motivate information seeking.

6.5,0DNLQJ LW :RUN 7RIHBWKR S & RRpPo’ oQlhtegrated Hazard
Messaging

The fifth and final integrated theme synthesizes the findings regarding the feasibility and
desirability of combining air quality and extreme heat information into a unified commuonicat
strategy. This theme addresses RQ1 and RQ3, while contextualizing the compagatgth sf
the RISP model pathways observed for each hazard (H7, H8, H9). The integrated results
demonstrate that the quantitative strength of RISP-related concepts in the congaxt of h
YDOLGDWHY ZRUNHUVY UHVWRRBHWXERBW DEG URD K WRH RPPXQL
the qualitative phase. Workers framed the integration of hazard information mores#sgcst
way to harness their high engagement with heat to increase their air quality awasghess
than simply a matter of convenience.

Findings from the quantitative phase showed that the RISP model pathways were

supported for both hazards, however the relationships were consistently stronger or more
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complex for extreme heat, directly addressing RQ1. Specifically, the relationship between
negative affective response and information insufficiency (H7) was more than twice as strong for
heat b = 0.66) as it was for air qualitp € 0.31). Furthermore, the mediation pathway from
subjective norms to information seeking intention via information insufficiency (H8c) was
significant only for extreme heat. These statistical patterns suggest thaitgggas a more
robust psychological process where emotional arousal and social pressure successfuléy transla
into a recognized need for information. In contrast, while attitudes toward seeking air quality
information were slightly more positive € .43) than for heat (= .32), the qualitative data
suggest this positive attitude may reflect a general openness to air quality trdormather than
the urgent and purposive nature of seeking heat-related information.

The qualitative findings explain these statistical disparities and offer a practiba
forward (RQ3). Workers explicitly endorsed an integrated air quality and heat communication
campaign. They reasoned that their urgent need to check heat conditions would naturatly pull a
quality information into their field of view. This qualitative insight expands upon the quamditati
findings: the strong statistical link between heat-related affective responsesafictiency
suggests that heat acts as a powerful motivational "hook." AccordinBly3-R/QVR'S VKRS’
strategy capitalizes on this hook, using the strong negative affective resfminsat to ensure
that air quality information, which had a weaker negative affective response to iesuffitink
in the quantitative findings, is seen and processed.

This preference for integration also extended to specific visualization tools. When
presented with options, workers overwhelmingly preferred HeatRisk over the traditional Heat
Index due to its visual simplicity and color-coded alignment with the Air Quality Indes. T

preference aligns with the qualitative findings in Theme 3 regarding collective untsertai
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workers favored tools that reduced cognitive load and provided "at-a-glance" assessments.
However, consistent with the high perceived control associated with heat (H10), some workers
insisted on retaining access to the precise data of the Heat Index. This sugyestsla la
preference for information; workers want simplified, integrated visual cues (like HeatRisk
alongside AQI) for routine decision-making, with the option to access more detailed data for
complex planning.

In summary, the integration of findings for Theme 5 yield meta-inferences of
confirmation and expansion. The quantitative results confirm that heat is the stronger driver of
information insufficiency and active seeking, while the qualitative data empsasiaemation
integration as the mechanism to transfer that engagement to air quality. Thetatigtical edge
in positive attitudes toward air quality seeking observed in the quantitative [Megéndicates
that workers are not resistant to air quality information but rather need it to be delivereght
the channels they already prioritize. Thus, the meta-inference drawn from this tlemaefs
expansion. The distinct psychological processing of each hazard suggests that they are not
competing for attention, but can be complementary, where the urgency of heat ensures the

visibility of air quality in a unified, worker-centered communication system.
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CHAPTER 7.DISCUSSION

7.1.Theoretical Contributions

This dissertation advances risk communication theory by extending the risk information
seeking and processing (RISP) model in two ways. First, it integrates attachmenathaory
individual difference within the RISP model to understand why some individuals are more or
less emotionally reactive to hazards and attuned to social expectationsdoinb@med.
Second, by testing the RISP model across two hazard contexts using an explanatory sequential
mixed methods design, the study clarifies which core RISP pathways are robust, andevhich a
context dependent.

7.1.1Impact of Attachment on the RISP Model

A central contribution of this dissertation is an expanded understanding of the
psychosocial individual differences that shape risk information engagement. The RISP model
theorizes that individuals bring pre-existing traits and capacities to riskaitsiéhhirough the
PRGHOTYV 3LQGLYLGXDO FK(Gtiffin EtvElH 1909).\Mawever, WiRiR IR RIFPQ W
literature, comparatively fewer studies specify which psychosocial characsergdiably shape
information engagement and through which RISP pathways. This study is among the first to
integrate attachment theory into the RISP model, offering a novel psychosocial perspective on
individual-level differences in risk information seeking behavior. The findings suggest tha
attachment orientations are useful for clarifying how and why RISP pathways may operate
differently across individuals who face similar exposure conditions but differ in their coping

tendencies.
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7.1.1.1. Attachment Anxiety and Affective-Normative Pathways in the RISP Model

H2la which predicted that attachment anxiety would be positively related to risk
perception was not supported for either air quality or extreme heat. However, higher attachment
anxiety was associated with stronger negative affective response in the extrenoatesdt c
offering partial support for H1b. This pattern is consistent with prior work suggesting that
individuals higher in attachment anxiety experience threat as more emotionaiyiagti
(Mikulincer & Shaver, 2016a; Read et al., 2018). Focus group accounts reinforce the quantitative
findings by providing insight on how attachment anxiety emerges in workplace settings.
Specifically, participants with high attachment anxiety emphasized worsheat#lness
trajectories, describing escalation from early symptoms to severe consequencesphhs®is
broadly consistent with research linking attachment anxiety to emotion-focused eopi
rumination about negative emotions or outcomes (Lanciano et al., 2012; Mikulincer & Shaver,
2016a).

Together, the integrated findings suggest that attachment anxiety in this studgaperat
primarily through emotional activation rather than heightened cognitive appraisal of risk
severity. When risks are perceived as immediate and physically consequenkakras éeat
was in this study, individuals higher in attachment anxiety may be especidlyttilexperience
the hazard as emotionally salient, with information engagement driven more by affective
response and anticipatory concern than by shifts in risk judgments.

Beyond risk perception and affect, attachment anxiety was positively informational
subjective norms (H1c) in both hazard contexts. The qualitative accounts reinfoszed the
findings as participants with high attachment anxiety often described assessingitgiaqgdal

extreme heat risks through observation®ROW KHU V { V\P S W&e jgb résRapdiHities) V
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rather than their own experience. The integrated findings suggest that individuals higher in
attachment anxiety appear to monitor social c(B6@RVHO\ RIWHQ LQWHUSUHWLQJ
experiences, concerns, and responsibilities, rather than relying solely on their own symptoms or
judgments. These findings are consistent with prior work linking attachment anxiety to

heightened sensitivity to interpersonal cues (Ein-Dor et al., 2011; Fraley et al., 2006).

From a RISP perspective, these results suggest that attachment anxiety may amplify
affective and socially mediated drivers of information engagement, rather than directly
increasing perceived risk. Therefore, risk information may be particularly engaging for
individuals high in attachment anxiety when it validates concern and situates tisiksavi
shared social context by emphasizing collective vulnerability, responsibility for otihehe
consequences of inaction.

7.1.1.2. Attachment Avoidance and Deactivating Pathways in the RISP Model

The hypotheses linking attachment avoidance to risk perception (H2a), affective response
(H2b), and informational subjective norms (H2c) were supported only in the extreme heat
FRQWH[W 7KLV SDWWHUQ D Odxpgegtstian ithat Kndvie sl DvitKhighl QW W KH R L
attachment avoidance are more likely to divert attention away from riskdaedaes (Ein-Dor et
al., 2011), suppress negative feelings (Mikulincer & Shaver, 2016a), and emphasize
independence and self-reliance (Schusterschitz et al., 2018). The qualitativgsfipdivide
complementary evidence for how these tendencies can manifest in occupattongs.set
Workers with high attachment avoidance acknowledged physical discomfort or symptoms in
response to extreme heat, but then quickly minimized their perspective by emphasizimgrihe
endurance or self-sufficiency. This narrative pattern is consistent with deactivaping

strategies and autonomy-oriented coping described in attachment research (CéSsdk &

195



1988; Edelstein & Shaver, 2004; Mikulincer & Shaver, 2016a). Taken together, the integrated
results suggest that individuals higher in attachment avoidance notice riski@las (e.g.,
physical discomfort, symptombutare less likely to elaborate on those cues in ways that
acknowledge their personal vulnerability, emotional concern, or social responsiveness.

From a RISP perspective, this pattern helps explain why attachment avoidance was
associated with lower heat risk perception (H2a), weaker negative affect (H2b), and weaker
informational subjective norms (H2d&y reframing risks as tolerable, suppressing concern, and
emphasizing endurance and self-sufficiency, attachment avoidance may atieraeate
motivational inputs that RISP theorizes as drivers of information engagement. Importastly, t
pattern does not imply that individuals high in attachment avoidance will ignore risk atfonm
altogether, but rather that messages emphasizing personal vulnerability, ehaotiplfecation,
or social response may be less effective because they conflict with a preferred nefde of s
reliant threat regulation. Consistent with this interpretation, risk messagdsemaost engaging
for this group when they provide clear, actionable guidance that supports independent decision-
making.

7.1.1.3. Boundary Conditions for Attachment Effects Across Hazards

The findings for Hla-c and H2aearry implications for RQ1. Across analyses,
attachment-related relationships were more consistently supported in the obetdr¢me heat
than poor air quality. This hazard-contingent pattern suggests that risks experienced as
immediate and physically consequential may be more likely to activatbrattatrelated
processes. In contrast, risks that are experienced as chronic or delayed may provide fewer
triggers for attachment-related processes to exert a consistent influence on ris&tioform

engagement.
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At the same time, hypotheses predicting direct associations between attashdhent
information insufficiency, attitudes toward seeking, and perceived contraH{b)3vere not
supported. Qualitative accounts help contextualize these null findings by ibdjcat WKDW ZRUNH!
perceived information needs, evaluations of information seeking, and sense of control were
strongly shaped by whether available information was interpretable, job-relevant, andlaeti
conditions influenced more by message design and workplace feasibility than by attachment
orientation alone. Taken together, these results delineate boundary conditions for integrating
attachment into risk information theories. In this study, attachment is most pfausibl
conceptualized as shaping upstream affective and normative processes (and, in thesadse of h
risk perception), rather than directly determining knowledge-gap appraisals, attitudes towa
seeking, or perceived control.

7.1.2 Advancing the RISP Model

Beyond demonstrating how attachment influences key motivational drivers of risk
information seeking, this dissertation advances our understanding of the RISP model in three
ways. First, it is among the first to apply the RISP model to extreme heat, aningreas
occupational and public health hazard that has received comparatively less atteRtiBR i
scholarship. Second, it extends prior applications of RISP to air pollution and wildfire smoke
events (e.g., H. K. Kim & Kim, 2019; Lim et al., 2024; J. Z. Yang & Huang, 2019) by testing
whether core pathways function similarly or differently by topic. Finally, by pairing survey-
based hypothesis tests with qualitative evidence, this study clarifies wheesnefits may be

necessary in occupational contexts where recurring compound hazards are present.
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7.1.2.1. Dynamic Pathways of Risk Information Engagement

This study both confirms and extends a core, and sometimes underexamined, RISP
proposition information seeking intention predicts active information seeking behavior, and
information insufficiency predicts behavior indirectly through intention (H6). This mediated
VWUXFWXUH LV FR QRebrized dr¢hité cite \(GKiffis &6 8.9 1999) and parallel
planned behavior models (Ajzen, 1991; Kahlor, 2010). However, the qualitative results
complicate the strict dichotomies that often categorize information seeking aedgingcin the
RISP model; particularly, the distinctions between active versus passive inforisetking and
heuristic versus systematic information processing (S. Chen & Chaiken, 1999; Griffin et al.,
1999; Kahlor et al., 2006).

Workers frequently described checking heat forecasts as part of their routine morning
practice, but doing so with explicit, goal-directed intentions related to hydration, equiigment
task pacing. This pattern suggests that information seeking can be both active angd passive
blurring traditional categorizations of active versus passive information seekingn@tiéi.,
1999, 2013; Kahlor et al., 2006). Workers also described the process of incidentally encountering
air quality information while intentionally seeking heat information through a mobé¢hee
app. In some cases, these encounters prompted deeper reflection and subsequent protective
decisions, illustrating incidental exposure can serve as an entry point to more systematic
processing.

These patterns carry implications for RQ3, suggesting two possible RISP model
refinements. First, information seeking in occupational settings appears stronglyddsk-c
workers were more likely to act on perceived information needs when information seeking

would support their immediate job tasks or responsibilities. Consistent with researck-on tas
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based information behavior (e.g., J. Liu et al., 2019; Sigaard & Skov, 2015), this pattern suggests
that incorporating perceived task relevance as a motivational vaffdRIX O G VWUHQJWKHQ 5,
capacity to explain information behavior in workplace environments.
Second, individuals may shift between information seeking modes and processing styles
in bundled risk information environments, such as mobile weather apps and dashboards. When
information about multiple hazardspresented in a single interface, intentional seeking for one
risk (e.g., heat) may generate incidental exposure of related risk information (e.qg.,igiy qual
that transitions into more dgmatic processing. This pattern suggests that active and passive
seeking, as well as heuristic and systematic processing may function lesseasasegjuries and
more as dynamic states shaped by information design and situational demands.

7.1.2.2. Affective Pathways Under Immediate and Chronic Risk Conditions

Consistent with prior RISP research (e.g., J. L. Ford et al., 2023; Griffin et al., 2008; J. Z.
Yang & Huang, 2019), negative affective response significantly predicted both perceived
information insufficiency and information seeking intention across hazards#Hbg and the
indirect pathway through information through information insufficiency was significant in both
contexts (H7c). However, the relative strength of these relationships differed byapathw
Negative affective response had a notably stronger relationship with information insufficienc
the extreme heat context compared to poor air quality, suggesting that heat mayardibyre re
translate into a felt need for additional information to effectively respond. In comitieast,
relationship between negative affective response and information seeking intesishghtly
stronger in the poor air quality context, compared to extreme heat, indicating thatenegat
affective responses to poor air quality can motivate information seeking even when they do not

translate as strongly into perceived insufficiency.
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Quialitative findings help contextualize these hazard differences. Wddessriptions of
extreme heat were grounded in immediate physiological experiences (e.g., dehydration,
headaches, fatigue), compounded by task conditions (e.g., required PPE, strenuous activity) that
can quickly interrupt work. In this sense, heat is often experienced as an immediate h&zard wit
clearoperational implications, which may help explain why negative affective response more
strongly translated into information insufficiency and a somewhat larger indirect afi@aglh
information insufficiency in the heat context. Although workers also described symptom-based
experiences with poor air quality and wildfire smoke, they more frequently framed air @qsality
abackground condition that had become normalized through repeated exposure, with ongoing
uncertainty about when conditions crossed a threshold warranting protective action. Taken
together, this pattern suggests that negative affect can motivate engagemeskwith r
information in multiple ways, but under conditions of chronic or recurring hazard exposure, it
may be less consistently channeled through perceived information gaps, especially kvhen ris
information is perceived as difficult to interpret in actionable terf sUDGIRUG 276 XOOLYD
2013; Fung et al., 2018; Vaughan, 1993).

7.1.2.3. Group-Level Uncertainty and the Limits of Informational Norms

This study clarifies a relationship that has been inconsistently supported in RISP
research: the link between informational subjective norms and perceived information
insufficiency. Although prior studies report positive associations between norms and
insufficiency (e.g., Ahn & Kahlor, 2023; Fung et al., 2024; Park et al., 2023), the present study
replicated this relationship for extreme heat, but not for air quality.

This divergence parallels prior RISP work in air pollution contexts (e.g., J. Z. Yang &

Huang, 2019), but the present findings point to a different interpretation. Yang and (@048p
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suggested that norms may fail to increase insufficiency when individuals alreadiv@erc
themselves as knowledgeable about air pollution. In this study, however, workers reported high
familiarity with extreme heat, yet subjective norms still predicted héatieckinformation
insufficiency. For air quality, this pattern was reversed: respondents reported comparativel
higher insufficiency, but norms did not predict insufficiency.

Focus group discussions help contextualize this result. Conversations about air quality
were frequently characterized by shared uncertainty among workers regarding pollution sources,
exposure meaning, and appropriate health guidance. This pattern suggests that the norms to
insufficiency pathway may not be suppressed by high individual knowledge, but by shared
uncertainty within the reference group itself. Put differently, when coworkers and pegisoare
SHUFHLYHG DV EHLQJ XQVXUH H[SHFWmDtwhtR@aMIaitR 3EH LQIRU
needed to highlight personal knowledge gaps. Thus, group-level uncertainty may tegresen
important, and currently under-theorized, influence on this pathway. This refinementtshift
explanation away from an individual ceiling effect to an informational ecology pérspen
which norms are less effective at activating perceived information insufficiency when
uncertainty is shared and normalized within the reference group.

7.1.2.4. Attitudes and Perceived Control as Drivers of Risk Information Seeking

Consistent with prior research (e.g., J. L. Ford et al., 2023; J. L. Ford & Stephens, 2018;
Kahlor, Yang, et al., 2020), attitudes toward information seeking was a consistent predictor of
seeking intention across hazards (H9), reinforcing its important role in the RISP model. The
gualitative findings help explain how these attitudes are formed. Workers expressed more
positive attitudes toward seeking when information was perceived as personaiyteaied

clearly connected to workplace decision-making. Conversely, wofkédbades became
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negative as they reflected their disengagement with messages frametlyparand risks to
SWKH HOGHUO\ "~ 3SFKLOGUHQ .” Hatticipans @@dithat BUEIDI&hgBdg&S X ODWLRQ
positioned them outside the intended audience, reducing their willingnes& tulsi@enal
information. This pattern aligns with emerging evidence that vulnerability framing in heairand
guality messaging inadvertently create psychological distance and diminish percesaetpe
relevance (Y. Li & Howe, 2023; Ramirez et al., 2019). These findings suggest that perceived
informational relevance may be a particularly important influence on attitudasstow
information seeking.
In additonto attW XGHYV ZRUNHUVY VHQVH RI FRQWURO RYHU DF
played an important role in shaping information seeking behavior. Consistent with prior work
showing that perceived control is a strong predictor of information seeking intention (Eastin et
al., 2015; Kahlor et al., 2019; H. K. Kim & Lai, 2020), perceived control predicted seeking
intention in both hazard contexts (H10), but was slightly stronger for extreme heat. The
gualitative findings help explain why control may have been stronger for extreme heat in the
guantitative phase. In focus groups, workers described heat forecasts as easy to access through
familiar channels (e.g., mobile weather apps) and, importantly, as usable for advance planning.
They reported using multi-day forecasts to shift task timing and work schedules several days
ahead of extreme heat events.
For air quality, participants reported knowing where to find information, yet they
expressed a reduced sense of control over using it. Shorter forecast windows (often about 24
hours) and guidance that felt less task-specific made air quality information harder farsviorke
integrate intoWDVN SODQQLQJ DQG ZRUN VFKHGXOHV ,Q WKLV VHQ

were not only shaped by confidence in their internal ability to locate and understand information,
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but whether the information environment supported the ability to use such information in a
timely manner. This distinction reinforces the value of perceived information seeking control
especially in workplace settings, because it captures both individual capacity antethel
feasibility conditions (e.g., access, advanced notice, interpretability, and taskibditypdJ. L.
Ford & Stephens, 2018). Viewed in this way, the mixed findings in prior RISP research on
perceived information gathering capacity (e.g., J. L. Ford et al., 2023; Hubner & Hovick, 2020)
may reflect the limits of treating capacity as primarily internal, withoubwatiing for the
structural and temporal constraints that determine whether the information candogpacte
when it matters.
7.2.Practical Implications

Building on the theoretical contributions outlined above, this section translates key
findings into actionable guidance for environmental and occupational risk communication.
Across these implications, the results highlight the importance of aligning messtiges w
attachment orientations, prioritizing task-relevant and integrated hazard infornaation,
designing flexible communication systems that support engagement and reacamesang
Together, these recommendations position risk communication as an ongoing, workplace safety
practice, rather than a one-time or seasonal intervention.

7.2.1.Designing for Attachment-Related Differences in Risk Engagement

A central practical implication of this study is the demonstration that risk comeation
VWUDWHILHY PD\ EH PRUH HIIHFWLYH ZKH @nmutlohblabdOLJQ ZL Wk
relational orientations. Consistent with prior research showing that aligning comrnamigdh
coping styles can improve engagement and promote behavior change (e.g., Hawkins et al., 2008;

M. Kim & Choi, 2017; Latimer et al., 2005), the findings of this study suggest that attachment-
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informed communication offers a promising pathway for improving engagement and promoting
behavior change.

Focus group data illustrate workers with high attachment anxiety often interpreted
WKURXJK RWKHUVY H[SHULHQFHV FRQFHUQV DQG UHVSRQVL
own symptoms or judgments. For these individuals, messages that emphasize shaessttexpe
collective responsibility, or social validation may be particularly engaging. Narfatimas,
such as short peer testimonials or short examples of how workers adapt their routines in response
to conditions, may help reinforce perceived relevance and emotional resonance while
normalizing protective action.

In contrast, workers with high attachment avoidance frequently minimized personal risk
and instead emphasized endurance or self-sufficiency. For these audiences, risk catiomuni
may be more effective when it frames protective behaviors as autonomous, self-directed
decisions that support independence rather than dependency or shared vulnerability. For
example, messages that position protective action as a self-directeel whoiaintain stamina
across the workday or avoid unnecessary disruptions may be more engaging than messages
focused on personal susceptibility or social validation.

7.2.2Moving Beyond 39 XOQHUDEOH 3RSXODWLRQV™ )UDPLQJ

The findings also point to a critical limitation of vulnerability-based framing in
environmental health risk communication. Participants consistently reportedaliyseg from
air quality or heat messages framed primarily around tsRsY XOQHUDE O HeIRSXODWLR Q
older adults, children, individuals with pre-existing conditions). Rather than increasingrgonce
workers explained that this language often positioned them outside of the intended audience

reducing perceived relevance and motivation to seek additional information. Thghtsiakgn
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with prior scholarship cautioning that vulnerability framing can create psychologitaichks
and undermine engagement (Y. Li & Howe, 2023; Ramirez et al., 2019; Sampson et al., 2013).
In contexts where individuafssuch as outdoor workers, athletes, or recreationalistay view
themselves as healthy or accustomed to environmental exposure, this framing npesciadyes
counterproductive.

Instead, campaign messages should emphasize how environmental hazards directly affect
stamina, recovery time, and safety, regardless of health status. In occupationg, seessages
that focus on how conditions affect stamina, recovery time, heat strain, respiratorgngraat
the ability to safely complete physically demanding tasks may be more likely toteedeather
than anchoring messages in who is vulnerable, workplace communication should normalize the
idea that environmental hazards are operational safety conditions that affgohewen the
crew. Messages that link hazard conditions to job-specific consequences, sti¢iRaS,D\V DL U
guality level can slow recovery time and increase fatfgpkan for extra breaks, PD\ EH PRUH
likely to capture attention and prompt follow-through.

7.2.3 Prioritize Integrated, Task-Cued Hazard Information

Workers in this study often described engaging with VN LQIRUPDWLRQ LQ SEXQ
When they intentionally sought information about one hazard for planning purposes (most
commonly heat), they frequently encountered information about other hazards (e.g., air quality,
UV) incidentally through the same apps or websites. This pattern aligns with a cyeditiaé
contribution: information seeking in occupational contexts is strongly task-cued andftan shi
between goal-directed seeking and passive exposure depending on situational demands.

Practically, this pattern suggests that workplaces can increase reach anty byabiegrating
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multiple environmental hazards into a single communication system ragéimeméssaging about
each hazard separately.

Integrated communication systems can reduce cognitive burden and support more
efficient decisions when workers are navigating multiple exposure conditions at orgce. Thi
recommendation is consistent with research showing that integrated risk contionrgaa
enhance comprehension, reduce confusion, and improve message engagement in multi-risk
contexts (Coker et al., 2024; Dallo & Marti, 2021). Similarly, Landrum €28R4)found that
bundling information about more abstract risks with more salient or immediate risks, can
improve comprehension and increased perceived urgency.

In practice, integrating hazard information can be implemented at different l&vals.
foundational level, organizations can include brief air quality, heat, and UV updates in daily
briefings and post simple, color-coded charts in shared spaces (e.g., hear time clocks, in
bathrooms, breakrooms, or meeting rooms). Organizations with more advanced infrastructure
can use real-time digital dashboards that could aedess work-issued devices (e.qg., cell
phones or tablets) displayed in shared spaces. These dashboards could display AQI, HeatRisk,
and UV data together and include behavioral recommendations linked to job type or department,
streamlining decision-making when faced with compound hazards. Across impleamentati
levels, the goal is not simply providing more information, but information structured around
task-relevant cues that help workers translate hazard conditions into conbestioise(e.g.,
pacing, hydration, rescheduling tasks).

7.2.4 Multi-Channel Delivery Without Overload

Participants described clear differences in how they prefer to access hazard ioformat

Some workers gravitated toward interpersonal formats, such as in-person presentations or check
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ins from supervisors and peers, which offered opportunities for discussion and social
reinforcement. Others preferred autonomous, on-demand formats, such as passive displays, QR
codes, or unobtrusive mobile alerts that allowed them to engage with information on their own
time and terms. These preferences align with prior evidence showing that offerimemult
delivery formats increase reach and message salience (Lundgren & McMakin, 2018yidacint
et al., 2019), and that multi-channel strategies can influence risk perception aaclditiefs
(Jang & Park, 2018; Lundgren & McMakin, 2018).

At the same timeSDUWLFLSDQWVY GLVFXVVLRQV UHODWHG WR P
overload suggest that multi-channel strategies are paired with design featupeesbate
audience autonomy. Practically, this means combining print, digital, and interpersonal
touchpoints while also allowing user-controlled customization where possible. ForcEst
regarding text message or email notification systems, participants frequently reconhtihende
ability to adjust alert frequency and thresholds. This recommendation is consistergsedrch
showing that customizable alert systems can reduce message fatigue, support tisiety-dec
making, and improve both message retention and follow-through (Dallo et al., 2022; Pretolesi et
al., 2025).

7.2.5Maintain Year-Round Environmental Hazard Communication

In the pursuit of sustained information engagement, participants stressed that outdoor
work continues yeareund, yet hazard communicatitades during fall and winter even though
risks such as poor air quality, extreme temperatures, and UV can persistoiedr-
communication can help workers prepare for out-of-season hazards and reinforce environmental

risk awareness as a routine safety practice rather than a seasonal exception.
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This recommendation is increasingly relevant as hazard timing becomes lesgpledi
For example, the California wildfires in January 2025, which were linked to extended drought
conditions that uncharacteristically overlapped with the Santa Ana wind seasoategner
serious midwinter air quality impacts and increased risk for outdoor workers (Lindsey et al.,
2025; Perez, 2025). Without consistent communication beyond conventional hazard seasons,
workers may be unprepared for emerging conditions.

In practice, year-round communication strategies can be implemented in various tvays. A
a foundational level, organizations can keep signage postedoyest-or include environmental
risk updates as a standing agenda item at routine meetings. As an intermeqgiate ste
organizations could also incorporate guidance on recognizing and responding to hazards across
seasons into onboarding materials or refresher safety trainings. In higher-resource organizational
settings, mobile alert systems could be programmed to deliver forecasts and behavioral
recommendations yeaoundand adjust messages based on location or anticipated exposure.
These year-round communication strategies can normalize engagement, reduaearayp
and support readiness in an increasingly variable risk landscape.

7.2.6.Standardize Communication About Protective Resources Across Crews

Finally, participants described uneven awareness about protective resourcesragyes
departments, and locations. In some cases, certain teams had access to cooling isemkitewe
machines, while others were unaware that these resources existed at alex@meples
highlight the importance of standardizing communication about what resources &el@yvai
where they are located, and when they should be used. Consistent resource communication in the

workplace is essential for effective risk reduction, while also boosting morale and foatering
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more unified safety culture across the organization (Hass & Orstad, 2025; Pandit et al., 2018;
Schwatka et al., 2019).

Organizations can take practical steps to achieve standardized commurabatibn
protective resources at multiple levels. At a basic level, laminated ftiygplayed near supply
areas can list available materials (e.g., hydration supplies, shade structusgsa@iyduse
conditions. Organizations can also maintain protective resource inventory listspoloyees to
contribute to that track supplies and prompt restocking. These checklists can aildevibedre
during regular meetings to serve as both a reminder for employees and an accountability system
for supervisors or crew leads. In higher-capacity settings, organizations could implemaht digit
inventory systems that track supply levels across locations in real-time, and atgyggewhen

supplies run low or when forecasted conditions require increased readiness.
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CHAPTER 8.CONCLUSION

This dissertation set out to advance our understanding of how outdoor workers perceive,
seek, and act upon risk information related to two increasingly urgent and compound
environmental hazards: poor air quality and extreme heat. Drawing on the social angplibEat
risk framework (SARF; R. E. Kasperson et al., 1988), attachment theory (Bowlby, 1969), and the
risk information seeking and processing (RISP) model (Griffin et al., 1999), the study examined
how cognitive, emotional, and social factors collectively shape outdoor workers' risk perceptions
and information seeking behaviors in occupational settings. Most empirical tests of the RISP
model are quantitative (Dong et al., 2024), and only a handful of studies have applied qualitative
or mixed methods approaches (e.g., Bullock, 2023; Clair et al., 2021). A key strength of this
V W X desifivis its capacity to link qualitative accounts to quantitative relatps)stiarifying
what might be driving patterns in risk information seeking among outdoor workers, beyond
declarations of statistical significance.

Through an explanatory sequential mixed-methods design, national survey data were
complemented by qualitative insights from focus groups with municipal outdoor workers in
Colorado. The survey offered a broad understanding of RISP model relationshipsacross
demographically diverse national sample, while the focus groups illuminated how these
pathways unfold within workers' daily routines and social environments. The integration of
findings from both phases reveals how environmental context, social influence, and task
relevance challenge traditional distinctions between active and pagsineation seeking and
between heuristic and systematic processing, and how these dynamics shape outdoor workers'

engagement with risk information in practice.
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From a theoretical standpoint, this research makes two primary contributions. First, it
introduces and tests attachment theory as a novel framework for explaining individual
differences in risk information behavior, offering evidence that an individual's relational
tendencies, specifically attachment anxiety and attachment avoidance, shaperkers
perceive risk, interpret social norms, and respond emotionally to environmental hazards.
Individuals with high levels of attachment anxiety heavily relied on socialtouaserpret risk
and were more sensitive to peer and family concern, whereas individuals with higlofevels
attachment avoidance tended to minimize risk and distance themselves fralnsgogort.

These patterns extend the RISP model's capacity to account for individual differences in
relational dispositions that influence information engagement.

Second, this dissertation extends the application of the RISP model to the underexplored
context of extreme heat and further examines its relevance in compound hazard scenados. Whil
many core RISP pathways were affirmed across both hazards, notable nuances emerged.
Informational subjective norms did not consistently predict information insufficiency across
hazards in the quantitative phase, and qualitative insights suggested that whenalsdividu
perceive a group or trusted social network as collectively uncertain about a hazargd'swduse
consequences, their motivation to resolve personal knowledge gaps may be weakened.
Additionally, workers described information engagement as closely tied to task planning and
operational decision-making, suggesting that task relevance may serve as an irbpbrtant
understudied driver of information seeking in occupational contexts.

Practically, this dissertation offers actionable guidance for designing more effective
environmental health communication campaigns and workplace interventions. The fintlings ca

for integrating hazard information into unified systems that reflect the layered reality of

211



overlapping risks, moving beyond generic warnings to prioritize job-relevant, task-specific
guidance that resonates with workers' ttaglay decision-making. They also underscore the
value of participatory approaches to campaign design, in which involving target audiences i
developing, evaluating, and refining materials can enhance credibility, usabilityatrdst
sustained engagement over time.
8.1. Limitations

Although this study used an explanatory sequential mixed-methods approach, it deviated
from the standard protocol of this design by recruiting separate samples for the quantitative and
qualitative phases. In traditional explanatory sequential designs, participants from the
guantitative phase are typically invited to participate in qualitative followxgpviews,
allowing for direct linkages to be made between individual-level quantitative respams$e
gualitative accounts (Creswell & Plano Clark, 2018). Due to practical and logisticatnotsst
however, focus group participants were recruited from a different, though related, population:
outdoor workers employed by a municipality in Colorado rather than from the national survey
sample. This decision limited the ability to link individual-level quantieaand qualitative data
and may have reduced the depth of integration across methods.

This divergence also introduced important inconsistencies in participant chatmsteri
across the two phases, which affect the overall generalizability of the findings. Tdrehati
survey achieved broader variation than the focus groups. For example, 30% of survey
participants identified as women or non-binary, compared to 21% in the focus groups; and 33%
of survey participants identified as non-White or Hispanic/Latino, compared to 14% of focus
group participants who identified as non-White. Survey participants also represented a wider

range of industries and geographic regions across the United States, while the focus group
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sample was drawn exclusively from municipal parks, natural resources, and utility outdoor
workers within a single city.

Socioeconomic characteristics also differed between samples. While survepaatgic
were relatively evenly distributed across educational backgrounds, focus group participants were
more likely to have completed an associate or bachelor's degree. The survey sample als
included a larger proportion of respondents earning less than $50,000 annually, whereas the
focus group sample skewed toward higher household incomes, with many reporting earnings
between $75,000 and $99,999. These differences suggest that the qualitative findings likely
reflect the views of outdoor workers who are more educated and economically stable, and who
are employed by organizations with greater institutional resaguiaxers that shape perceptions
of organizational support, safety norms, and health information seeking behavior (Fung, 2024;
Gyekye & Salminen, 2009; S. S. Kim, 2019; Sinclair et al., 2021).

Selection bias is an additional limitation in both phases. The national survey used quota
sampling to ensure broader representation across demographic and regional characteristics,
rather than a probability-based approach such as stratified random sampling, which would have
required a reliable sampling frame for U.S. outdoor workers that does not currently exist.
Participants were instead recruited through an online panel with predetermined demographic
targets, which limits the extent to which the sample reflects the full divefsibhe U.S. outdoor
workforce. Using an online platform may have further favored workers with more reliable
internet access and higher digital literacy, potentially underrepresenting outdoor workers in more
precarious or remote employment contexts (Fernandes et al., 2024).

The qualitative phase was also subject to selection biases. Workers who voluteered t

participate in focus groups may have been more engaged with environmental health risks than

213



their peers, potentially overrepresenting individuals who are more informed or motivated.
Additionally, because focus group members were co-workers who knew one another, pre-
existing workplace relationships and hierarchies were present in the room. Although moderators
made every effort to encourage open and honest discussion and to emphasize participant
confidentiality, these dynamics may have reduced some participants’ willingnbaseto s

dissenting or vulnerable viewpoints in a group setting. Further, although focus group participants
were drawn from three distinct divisions of the workforce (i.e., parks, natural resourcesstilitie

all were employed by a single organization, the City of Fort Collins, which may limikteete

to which findings reflect outdoor workers who are employed elsewhere.

Differential exposure to Air Awareg workplace air quality communication campaign,
represents another limitation of this study. Compared to survey respondents who only briefly
encountered the Air Aware campaijy LPDJHU\ FR O R UthroubhaGtuehyHnehse) L Q J
focus group participants had two summers of exposure to the campaign through various digital
and print materials. This extended exposure likely allowed focus group participants to draw on a
richer, real-world familiarity with the campaign when discussing risk information. Howiever,
DOVR OLPLWYVY WKH FRPSDUDELOLW\ RI ILQGLH HDARBEDM\V GBIKWD
branding could have shaped what workers recognized, recalled, or chose to discuss relative to the
survey respondents with minimal exposure.

Another limitation involves the timing of data collection. The national survey was
deployed during a period of active wildfires and widespread heat alerts across sevea area
the United States, which likely heightened the salience of these hazardsvatededmgagement
with relevant information beyond typical baseline levels. Although this timing providedalua

insight into information seeking during periods of high hazard salience, it may not capture
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workers' engagement during more routine or low-salience conditions. Conducting focus groups
two months later, near the end of summer, allowed for some exploration of risk perceptions
when hazard salience was lower; however, the mismatch in timing and sampliegHanit

ability to draw direct comparisons across the two phases.

Both phases also relied on self-reported data, which are subject to cognitive and
motivational biases. Participants may have misremembered how often they engaged with
forecast information, overstated their information-seeking behaviors, or underreported actions
perceived as less socially desirable, such as avoiding messages or ignoring hestiveprot
guidance. These limitations are common in survey and focus group methodologies, where recall
and social desirability concerns can influence the accuracy and reliability of resgBesgen
& Labonté, 2020; Wu-Ouyang & Chan, 2023).

Finally, the operationalization of risk perception may have limited the robustness of this
VWXG\TV ILQGLQJY 7KH PHDVXUHV XVHG IRFXVHG SULPDULO\
but did not include a measure of risk immediacy; a dimension that prior research suggests ca
meaningfully distinguish how people appraise and respond to different types of hazards (S.-C. S.
Li et al., 2024). Incorporating immediacy into future operationalizations of risk perception may
yield more sensitive and reliable measures, particularly when comparing hazard$ethat di
how immediate and noticeable their effects are, as is the case with air qualiktranteeneat.

Collectively, these limitations call for careful interpretation of the study's findinitys
respect to their generalizability to the broader outdoor workforce. At the same tinee, thes
limitations highlight several productive directions for improving future research in this area, a

outlined in the following section.
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8.2. Future Research

Several opportunities emerge from both the contributions and limitations of this study to
refine, extend, and deepen future research on risk communication and information behavior in
environmental health and occupational safety contexts.

Building on the theoretical contributions of this study, future research should continue
testing attachment theory as a framework for understanding individual differences in risk
information behavior. This study provided evidence that attachment anxiety and avoigance a
meaningfully related to risk perception, affective response, and informational subjective norms,
particularly in the context of extreme heat. Follow-up studies should continungtagichment
orientations as predictors and moderators within the RISP model across a broader range of
environmental and health risk topics, including emerging public health crises, natustdrdisa
and other chronic hazards. For example, one open question is whether attachment orientations
predict risk information seeking and avoidance behaviors similarly across hazards that diffe
immediacy and controllability, such as wildfire evacuations vs. chronic exposure &enamabi
pollution, or flash flooding vs. ground-water contamination. A survey that presents participants
with scenarios regarding two similar hazards that differ in their immediacy and cdailitglla
could help address this question. From there, attachment orientations coulddadeste
independent variables and RISP-related concepts as dependent variables couldhest whe
similar patterns emerge across hazard types. Semi-structured interviewsdwiduals who
have lived experience across hazard types could complement this approach by itigrhimart
attachment orientations shape information behaviors in ways that survey instrumeatnay
not fully capture. Future work addressing this question would help establish whethdtetrespa

observed here extend beyond occupational settings and whether attachment functions more
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powerfully as a predictor of information seeking and avoidance behaviors independent of other
RISP variables.

Future work might also explore how attachment anxiety and attachment avoidance
interact to influence risk information seeking and processing. For instance, fearful-avoidant
individuals (high on both dimensions) may experience internal conflict when confronted with
risk, with high levels of attachment anxiety generating intense worry while high tdvels
attachment avoidance activate emotional suppresBiguare research could address questions
such as how fearful-avoidant individuals resolve this internal conflict when deciding wteethe
seek or avoid risk information and whether this resolution pattern differs for individuals high on
only one attachment dimension. A mixed methods approach could be well-suited to answering
these questions. Specifically, a survey using established attachment measures quard Kskn
information outcomes across attachment groups, while follow-up interviews or think-aloud
protocols with fearful-avoidant individuals could capture how this conflict is experiended a
resolved in real time. A deeper exploration of the interaction of these attachmemsidimse
could further illuminate the perspectives and behaviors of this group.

Future work should also explore how message characteristics interact with attachment
orientations to shape risk information engagement. For example, researchers could use
experiments to study whether individuals with higher attachment anxiety are more resfionsive
interpersonally resonant messages (e.g., peer testimonials or relational appeststhad
individuals with higher attachment avoidance more responsive to autonomy-focusegimgessa
that emphasizes individual control. Doing so would help identify which types of messaging

strategies are the most effective for each attachment orientation.
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This study also highlights opportunities to revisit and refine core pathways within the
RISP model. Qualitative insights suggested that informational subjective nogmsflmance
how individuals cognitively (i.e., risk perception) and emotionally (i.e., affectiymnrsse)
interpret risk. Testing informational subjective norms as an antecedent of risk percegtion a
affective response would clarify whether social expectations and peer cues shape how risks are
understood and felt before individuals assess their own knowledge gaps. For example, if peers
consistently downplay a hazard, an individual may come to perceive themselves as less
susceptible, regardless of their exposure. Future work could test this pathway by asking the
research question: Does perceived social downplaying of a hazard among peers lower an
LQGLYLGXDOYV ULVN SHUFHSWLRQ DQG DIIHF@uteY AnUHVSRQVF
experimental design would be well-suited to this test, by randomly assigning pattidpasad
peer commentary that either downplays or validates a hazard, while their actual kpaatotee
level is held constant or measured as a covariate.

Related to the role of social influence, future studies should investigate group-level
uncertainty as a potential moderator of the relationship between informational sulyjeatnge
and information insufficiency. This study found that informational subjective norms predicted
information insufficiency for extreme heat but not for air quality. Qualitative data suggested that
workers experienced heat as a more familiar hazard, reinforced through workplace training and
peer norms, whereas air quality conversations were frequently marked by shared confusion about
causes and consequences. When a group collectively lacks clarity about a hazard, that shared
uncertainty within an important referent group may become normalized, thereby dampening
individuals' motivation to close their own knowledge gaps. Future studies couldgest thi

prediction by asking the research question: Does group-level uncertainty moderate the
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relationship between informational subjective norms and information insufficiency suchethat t
motivational power of social norms weakens as perceived shared uncertainty withnerat refe
group increasé&Group-level uncertainty could be measured by adapting existing scales of
perceived susceptibility and severity uncertainty (e.g., Y. Huang & Yang, 2020; Zhuang &
Carey, 2025) to capture how individuals perceive uncertainty within important referent groups
(e.g., family, friends, co-workers). An experimental design would be well-suited to answering
this question. For example, to test whether perceived group consensus shifts perceived
information insufficiency participants could be exposed $onulated workplace discussion

board (e.g., Slack or Microsoft Teams) where coworkers express varying levels of certainty
about the perceived severity and susceptibility of a workplace hazard and how to mitigate their
exposure.

Quialitative interviews or focus groups could also answer these questions by asking
participants to reflect on real instances when family, friends, or co-workers expresseaintycert
or doubt about a hazard, and how those moments shaped their perceived information needs or
decisions to seek more information. This would capture the contextual dynamics of how
uncertainty spreads or resolves within groups, as well as other factors an experiment may not be
able to capture such as trust or response effi¢hcpllective uncertainty weakens the
motivational power of social norms, campaigns may need to prioritize reducing shared ambiguity
among co-workers or supervisors about a hazard before social expectations can effectively
motivate information seeking.

Another important theoretical extension involves perceived task relevance as a driver of
information engagement within the RISP model. In the focus groups, workers consistently

described their engagement with hazard information through the lens of task planning (e.g.,

219



deciding which supplies to bring, scheduling high-exertion work, or timing crew rotations).
These patterns suggest that risk information becomes more motivating when it is dircdly tie
immediate job functions. Future research could pose questions such as: Does pergeived tas
relevance predict or moderate RISP pathways and do workers in different occupational roles
respond differently to task-framed versus general health guidancwilti-group experimental
design could test both questions simultaneously. Specifically, workers recruited fromeamultipl
occupational sectors (e.g., agriculture, construction, transportation) could be randomly assigned
task-framed health messaging (e.g., guidance tied to scheduling, supplies, or work rotations) or
general health guidance, with occupational role and message framing serving as between-
subjects factors. This design would allow researchers to assess both the direct infltesice of
relevance on RISP relationships and whether its effects vary across occupational contexts.
Beyond theoretical refinements, this study points to the importance of expanding risk
communication research to compound hazard contexts, which are becoming increasingly
common as environmental hazards intensify. To date, most RISP model applications have
examined single hazards in isolation. Future research should examine how people shift
information behaviors between hazards, how attention to one risk may redirect concern toward
another, and how these processes influence both seeking and processing. This work could be
extended to other compound hazards such as flooding and waterborne disease, where immediate
physical dangers and less visible health risks unfold simultaneously. Eye-tracking studies
simulated digital environments (e.g., interactive mock weather applicationsytgptampound
hazard informationcould illuminate which hazard information users attend to first, how they
prioritize decisions, and whether integrated displays improve or hinder comprehension.

Participatory design workshops with workers or community members could complement these
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approaches by generating grounded insight into how users prefer to navigate compound hazard
information and what communication formats best support their decision-making.

The findings of this study also raise questions about how researchers might effectively
assess incidental information seeking, or risk information encountered without activerggarc
Future research could examine whether individuals retain air quality information emedunte
incidentally while seeking heat information during routine forecast checks. Controlled
experiments that vary unsolicited risk information exposure, or analyses of behavioral data such
as click-through and dwell time logs from weather websites or mobile applications, would be
well-suited to testing this question. Addressing this question would help clarify howntadide
information exposure complements passive and active information seeking within the RISP
model.

Future research should also examine the effectiveness of visually representing heat and
air quality information together. Drawing on literature-based recommendations for colormap
selection in hazard graphics (Rosen, Bitterman, Krocak, et al., 2026), researchers could examine
whether anchoring HeatRisk and the AQI to a shared, perceptually uniform, multi-hue séquentia
color palette improves comprehension of how the two hazards operate as compound risks and
what protective behaviors are appropriate. This concordant approach could be compared to
displays, which pair the traditional heat index (using a single-hue palette) witlQih@iging a
multi-hue sequential palette).

An experimental design could test this directly by randomly assigning participants to
view a simulated website displaying either HeatRisk paired with the AQI or theanadliheat
index paired with the AQI, and then measuri8d U W L Ednp2kErédr] accuracy, ease of

understanding, and likelihood to take protective action by adapting existing scales (Rosen,

221



Bitterman, Ripberger, et al., 2026). Qualitative think-aloud sessions could complersent thi
approach by asking participants to identify where and why confusion arises. Together, these
approaches would generate evidence-based recommendations for how these hazards should be
visually represented.

Finally, methodological improvements should inform future work. Studies that recruit
participants from the quantitative phase to participate in qualitative follow-exviedvs would
enable stronger data integration across phases and a richer understanding of how individual-leve
patterns relate across methods. Using more inclusive and accessible recruratesgiest would
also improve sample diversity and help capture perspectives from bauréaich segments of
the outdoor workforce. These recruitment strategies could include conducting in-person
recruitment at worksites, as well as partnering with trade unions, small busimessEaMUNIty
organizations. Longitudinal designs, particularly those that track the same parsicipang
both high-salience and low-salience hazard periods, would also provide valuable insight into
how risk information engagement shifts with changing environmental conditions and seasonal
risk contexts.
8.3. Closing Remarks

This dissertation bridges important gaps between individual, social, and contextual
perspectives in environmental health risk communication. This work integratdsragtec
theory into the RISP model and examines risk information behavior in compound hazard
contexts, offering theoretical and practical guidance for communication scholars, public healt
practitioners, and organizational decision-makers.

The study demonstrates that risk information engagement is shaped by what people know

and how they feel about a hazard, as well as who surrounds them, and what their daily work
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demands of them. Personal dispositions such as attachment orientations, social envirbaments t
normalize or suppress concern, and the practical relevance of hazard information to job tasks all
interact to produce the information behaviors workers exhibit in the field. Understanding these
dynamics is essential to designing communication strategies that ardisalgngrounded and
operationally meaningful to the people they aim to reach.

As extreme heat and poor air quality events become more frequent and severe, the need
for effective, worker-centered communication strategies grows more urgent. This dissertat
contributes a timely step toward meeting that need, advancing theoretical understandirtg of wha
drives information engagement. It also offers clear, evidence-based recommendations for
practitioners designing campaigns and organizational practices that are husliaio s

engagement across a rapidly changing environmental landscape.
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APPENDIX

Appendix A: Review of Risk Information Seeking Models in Health and Environmental

Communication Research

Model name Author(s)  Goal of model Variables of interest Strengths Weaknesses
Uses and Katz, etal. Focusesonan  Cognitive, affective, Audience-based Assumes people
gratifications (1973) LQGLYLGXI personal, social, and perspective that always want
media uses and stress relieving needs helps to explain ~ more
gratifications the selection of information.
sought from those certain media. Concepts are har
uses. to operationalize.
Health belief Rosenstock Predicts that Demographics, Simplified health- Does not account
model (1974) LQ GLYLGXI psychological factors related concepts for emotions,
(HBM) beliefs explain perceived threat, that are easyto  social
health behaviors. evaluation of implement, apply, motivations, or
behavior, efficacy, and test. habitual
cues to action. behaviors.
Social Kasperson Explains the Risk experience, Recognizes the  Concepts are
amplification et al. transfer of risk information sources, social, cultural, difficult to
of risk (1988) information and and communication and institutional  operationalize,
framework response channels. processes that not a causal
(SARF) mechanisms of influence risk theory.
society. perceptions.
Health Freimuth et Depicts key Stimulus, information Recognizes the  Does not look at
information  al. (1989) decisions inthe goals, cost-benefit  iterative nature of contextual or
acquisition health analysis, search information personal factors
model information behavior, information seeking. and does not
(HIAM) seeking process. evaluation, and address emotions
decision.
Theory of Ajzen Explains the role Attitude toward Accounts for less Does not include
planned (1991) of intention in behavior, subjective voluntary actions emotion or
behavior performing an norm, perceived and strong account for
(TPB) actual behavior. control, intention, anc predictive power individual
behavior. in studies. characteristics.
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Model name Author(s)  Goal of model Variables of interest Strengths Weaknesses
Extended Witte Focuses on fear Message, threat Seeks to Only recognizes
parallel (1994) as a motivator for appraisal, efficacy understand the rol fear as a
process protective action. and constructive or  of messages in ris motivator.
model defensive response. perception and Assumes
(EPPM) useful for audience audiences have
segmentation. no awareness of
the threat prior to
message exposul
Comprehensi Johnson & Understand the Demographics, direct Focuses onthe  Support of the
ve model of Meiscke use of health experience, salience, selected model differs
information  (1993) information and beliefs. information based on context
seeking sources. channel. Does not address
(CMIS) emotion.
Heuristic Eagly & Explains how Processing: heuristic Allows for cues to Does not account
systematic Chaiken information is and systematic, act as a heuristic, for individual
model (HSM) (1993) processed and  sufficiency threshold, biasing factor, or characteristics or
received. motivations: partial trigger for  emotion.
accuracy, defense, more processing
and impression.
Risk Griffin et Explains variance Individual Considers how Information
information  al. (1999) in information characteristics, risk  individual subjective norms
seeking and seeking when risk perception, characteristics, provide limited
processing is present. insufficiency, emotion, and explanation of
(RISP) subjective norms, efficacy beliefs broader social
Model channel beliefs, shape risk factors that shape
gathering capacity  information risk information
seeking. seeking.
Uncertainty  Brashers  Describes the role Uncertainty appraisal Considers multiple Concepts are not
management (2001) of information in information seeking, sources and ways easily
theory managing adaptation, social of managing operationalized.
(UMT) uncertainty. support. uncertainty.
Risk Rimal & Predicts the joint Severity, Useful for Does not account
perception Real (2003) influence of susceptibility, self-  audience for knowledge,
attitude perceived risk efficacy, response  segmentation. emotions, or
(RPA) and efficacy efficacy. social
framework beliefs in environment.
protective
behaviors.
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Model name Author(s)

Goal of model

Variables of interest Strengths

Weaknesses

Theory of Afifi &
motivated Weiner
information  (2004)
management

(TMIM)

Planned risk Kahlor
information  (2010)
seeking
model
(PRISM)

Explains the
decision-making
process for
reducing anxiety
via information
management.

Explains health
risk information
seeking as a
planned behavior

Uncertainty

discrepancy, anxiety,
outcomes, efficacy,

information

management strateg)

Risk perception,

knowledge, attitude

toward seeking,

perceived seeking
control, subjective
norms, and intent

Considers multiple Theory is bound

information
management
strategies (e.qg.,
avoiding, blunting,
coping, seeking).

Specific focus on
risk information
seeking. Has
demonstrated
strong predictive
power.

to interpersonal
contexts and doe:
not consider
mediated
channels.

No defined entry
point into the
model and
overlooks the
relevance of
individual
characteristics.

Note Adapted from Ford (2019, pp. ¥5).
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Appendix B: Air Aware Campaign Materials

AIR QUALITY AT WORK:
YOUR HEALTH MATTERS

What are the health effects
of poor air quality exposure?

The health effects of poor air quality are serious and cause a
wide variety of lung and heart problems. Unhealthy air can harm
anyone, including healthy adults who work or exercise outdoors.
Prolonged exposure and the deep, rapid breathing associated
with intense work activity worsen the health effects of poor

air quality. These effects are largely preventable by staying
informed about air quality conditions and taking protective
measures.

E How do | know when
) the air quality is unhealthy?

Air quality outdoors can change quickly and significantly
throughout the day. Sometimes you can see poor air quality, but
other times it's invisible.

The Air Quality Index (AQI) helps you make health-protective
decisions in all conditions. It uses colors, numbers, and
keywords to help you quickly understand what the air quality
around you means for your health.

Using the AQI to track air quality conditions can help you know
how polluted the air is and make health-protective decisions
throughout the workday.

Check to protect!

Keeping an eye on the AQI throughout the
day can help you decide how to adjust,
reduce, or reschedule work activities
during times of poor air quality. The Air
Aware AQI Decision Chart for Outdoor
Workers can help you and your supervisor
develop a schedule that allows you to

be productive while also protecting your
health. During poor air quality:

* Take more breaks, ideally indoors

» Choose lower-intensity or indoor work
tasks when possible

« Postpone high-intensity tasks until air
quality improves

« Those pregnant or with asthma, diabetes,
or other heart or lung diseases should
carry prescribed medications and further
reduce time outside or intensity of work.

CHECK AQI AND
RECOMMENDATIONS

Figure B1. 6DPSOH RI “[ 7 10\HUV IHDWXULQJ $LU $ZDUH FDPSDLJQ PHVVD.

WR WKH FDPSDLJQYV /LQNWUHH ZHESDJH )LJXUH %
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AIR QUALITY

MATTERS

@ Poor air quality can cause irritated
eyes, sore throat, and headaches.
Skies may be hazy. But unhealthy

air doesn't always look, smell, or
feel like unhealthy air.

Exposure has serious health
consequences, including lung and
heart problems, but they are largely

preventable.

= Effects of poor air quality on health
@ add up over time. It's never too late

to start taking precautions.

CHECK TO PROTECT!

g "‘El 4 Check AQI throughout the day to help
you decide how to adjust, reduce,
or reschedule work activities during

periods of poor air quality.

Figure B2. 6DPSOH RI "~ [ " KDQGRXWV IHDWXULQJ FRQFLVH $LU $ZDUH PHVVLE

WKH FDPSDLJQYV /LQNWUHH ZHESDJH
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Air Quality Index (AQI)
Decision Chart for Outdoor Workers

—- 1 No restrictions. Continue with your regular outdoor work. Examples of Activities by Intensity
Low-intensity activities:

- | « Trash and litter removal
MODERATE Tasks under 30 minies : . « Planting, watering, or pruning
(51-100) 1 Continue with your reqular outdoor work, but take

AQl: ACTION:

Tasks over 30 minutes | more breaks and do medium- or low-intensity activities. Medium-intensity activities:
)

Check - 3 + Weed control through mowing, cutting,
AB(; Experiencing symptoms? or spraying herbicides
hefoca : | | (e.g., burning eyes, sore throat, Reduce exposure by taking breaks more frequently * Opaaifa. MoMtglin, ANd periineng
: coughing, headache, or dizziness P it ; ; minor repairs on equipment an
work: ghing ) and limiting activity intensity outdoors. If particulate bl et o
= SREALTIY - matter (PM) is the primary pollutant, consider sprayers, etc.
& (151-200) : S wearing an N95 mask while working outside.
ﬁ Able to reduce time outside? I— High-intensity activities:
« Construction or maintenance on trails,
VERY Red ti d aciiitvmtensity outd kiosks, sign frames, fences, boardwalks,
‘(’ggf“;gg; AbiatoTeduee fimeroutside | COHCE LME and:acuvIty INENSIY. OUICOOIS. irrigation systems, or other structures
Please note that the intensity of an
activity can vary by person. Monitor for
HA(Z;E)’ZDP)US Avoid outdoor activity. increased breathing rate.

*Sensitive groups include those who are pregnant, under 18 years or over 64 years old, or with diabetes or lung (e.g., asthma) or heart disease

Figure B3.Sample of an Air Aware air quality decision chart for outdoor workers promoting health-protedtimesaat specific air quality levels.
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Figure B4.Sample of Air Aware interactive air quality dial magnets that could be changed to reflect the daily AQI

level (left) and campaign stickers (right).
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1:21

< Camera

Air Aware

Empowering [City Name] outdoor
workers to check to protect their health.

Visibility Webcams

EPA AirNow

Air Quality Interactive Decision
Chart

Sign-up for Air Aware Email and
Text Alerts

% Join airaware on Linktree

Figure B5. Air Aware Linktree webpage offering workers additional air quality information, or ability to enroll in

email and/or text message alerts (Figure B6).
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+1 (000) 000-0000

<

Air Quality Alert: Unhealthy for Sensitive Groups

y alerts@airaware.co
To You AQI is now Moderate & is forecast
to stay the same. Reduce work
intensity/take more breaks today.

+ Caution: EXTERNAL Sender ** See [link to Air Aware Linktree]

AQl is now Good & is forecast to
be Unhealthy Sens. Groups.
Continue outdoor work & reduce
work intensity/take more breaks
later. See [link to Air Aware Linktree]

The air quality is forecast to be The I'm
unhealthy for sensitive groups for

ozone today in the city. QIWIEIRITIYI1U O P

Guidance: Continue with outdoor work but take

more breaks, ideally indoors, and avoid high- A S D F G H J K L
intensity activities. If you experience symptoms

(e.g., irritated eyes or throat, coughing, headache,

dizziness, and/or shortness of breath), further ’ Z X C V B N M @
reduce your time outside to decrease risks to your
health

space return
For more information: [Nk o Air Aware

For current air quality conditions:

¢

Figure B6.Sample Air Aware email alert (left) and text message alerts (right).
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Appendix C: Complete Survey

Dear Participant,

My name is Channing Bice and | am a Ph.D. Candidate at Colorado State University in the
Department of Journalism & Media Communication. We are conducting a research stadly to le
more about how outdoor workers think about air quality and extreme heat conditions while at
work to inform effective occupational health and safety communication. We will ask you
guestions about your perceptions, attitudes, and knowledge about air quality and extreme heat
conditions. We will also ask a few questions about your relationships, health, and some
demographic questions.

The title of our project is Air Quality, Extreme Heat, and Outdoor Work. The Principal
Investigator is Dr. Ashley Anderson in the Department of Journalism & Media Communication.
This work is supported under assistance agreement no. 84036301-0 awarded by the U.S.
Environmental Protection Agency.

We would like you to take an anonymous online survey that will take approximately 20-25
minutes. Your participation in this research is voluntary. If you decide to participate situttys

you may withdraw your consent and stop participation at any time without penalty. Should you
decide to participate, you will be compensated $5 through your CloudResearch account. We
will not collect your name or personal identifiers. When we report and share the data with others,
we will combine the data from all participants. The results are only for acadesm#rcle and

may be used for future research studies or by another investigator for future research study
without additional informed consent.

It is not possible to identify all potential risks in research procedures, but the researcher(s) hav
taken reasonable safeguards to minimize any known and potential (but unknowm)aisks.
participate, you must be 18 years old or older and be employed in an occupation where you
spend about 50% or more of your workday performing tasks outdoors.

If you have any questions about the research, please contact Channing Bice at
channing.bice@colostate.edu or Dr. Ashley Anderson at ashley.a.anderson@colostate.edu. If
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you have any questions about your rights as a volunteer in this research, contact the CSU IRB at:
CSU_IRB@colostate.edu; (970) 491-1553.

Thank you,
Channing Bice, Ph.D. Candidate
Dr. Ashley Anderson, Associate Professor

To indicate your consent to participate in this research and continue to the survey, petase se
response below.
| have read and understood the above, and | agree to participate.

| do not agree to participate.

Display this question:

If Dear Participant, My name is Channing Bice and | am a Ph.D. &erati€olorado State Universit... = |

not agree to participate.

Thank you for your interest in this survey! We appreciate your honest response to ensure the
guality of our survey data. Please close this window now.
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Before you begin...
We respect your time and do not want to waste it!

We carefully inspecteach response to our survey and only approve work that meets the
following criteria.Your work will be approved when:
X You can provide your valid Connect ID number
X You can confirm that you are 18 years of age or older
X You can confirm that you are currently employed in an occupation where you spend
about 50% or more of a typical workday performing tasks outdoors
X You correctly follow detailed instructions
x You fully complete the survey (you will be asked to enter a completion code at the end of
the survey to indicate that you have fully completed it)
We do not want to have to reject your work if you do not believe you can meet the above
criteria, please do not take this survey.

Given these requirements, would you like to continue?

No
Yes

Skip To: CR_no If Before you begin... We respect your time and do nod wasté it! We carefully inspect eac

r...=No
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Display this question:

If Before you begin... We respect your time and do not want to wdAéei carefully inspect eachr... = No

Thank you for your interest in this survey! We appreciate your honest response to ensure the
guality of our survey data. Please close this window now.

Thank you for agreeing to participate in our survey! To get started, we will ask you a few
guestions about yourself and your job.

What is your Connect ID number?

What is your age?

On a typical workday in your current job, do you spend 50% or more of the day working
outdoors exposed to all weather conditions?

Yes
No
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Which of the following best describes your current employment status?
Employed full time
Employed part time
Self-employed full time
Self-employed part time
Not employed
Retired
Student
Other (please describe):
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Using the drop-down menu below, please select which of the following best describes the
industry that you work in.

Agriculture, Forestry, Fishing and Hunting
Arts, Entertainment, and Recreation
Construction

Couriers, Messengers, and Delivery Services
Educational Services

Food Services and Drinking Places

Forestry and Logging

Health Care and Social Assistance
Information

Leisure and Hospitality

Manufacturing

Mining, Quarrying, and Oil and Gas Extraction
Natural Resources and Mining

Professional and Business Services
Professional, Scientific, and Technical Services
Real Estate

Repair and Maintenance

Retail Trade

Telecommunications

Transportation and Warehousing

Utilities

None of these

Display this question:

If Using the drop-down menu below, please select which of tlesviolg best describes the industry... = No
of these

You mentioned that the industry that you work in was not listed. Please describe the industry tha
you work in below.
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How long have you worked in your current job? Please enter the number of years and months in
the boxes below.
If you have worked in your current job for less than 1 month, please enter 1 month.

Years

Months

Which of the following best describes the company or organization where you currently work?
For-profit
Not-for-profit
Local, state, or federal government
Other (please describe):

Does your job require you to work 14 months per year?
Yes
No

Throughout this survey, we will ask you several questions aboairtijgality andextreme
heat conditions you may encounter at work. Please take a moment to review some key
definitions that will be used.

X Air quality describes how polluted the air that we breathe isoahdrefers to outdoor
air quality in this survey. When air quality is poor, the air quality index value is at or
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above 100, meaning that there are high levels of pollutants in the air that can harm human
health and the environment.

x TheAir Quality Index (AQI) is used for reporting the outdoor air quality. The AQI tells
you how polluted your air is, and what associated health effects might be a concern for
you. The higher the AQI value, the more polluted the air is. Below is an image of the

AQI:

Air Quality Index
AQI Category Index Description of Air Quality
and Color Value

Moderate 51 to 100 Air quality is acceptable. However, there may be a risk for some people,

Yellow particularly those who are unusually sensitive to air pollution.

Unheaithy for Sensitive 101 to 150 Members of sensitive groups may experience health effects. The general
Groups public is less likely to be affected.

Orange

Some members of the general public may experience health effects;

Unhealthy 151 to 200 o : 3
members of sensitive groups may experience more serious health effects.

Red

Very Unheaithy 201t0 300  Health alert: The risk of health effects is increased for everyone.

Purple

301 and Health warning of emergency conditions: everyone is more likely to be

Hazardous higher affected.

Maroon

x Extreme heatis defined as a period of high heat and humidity with temperatures above
90 degrees for at least two days.

X TheNational Weather Service's (NWS) HeatRisks a color index that provides a
forecast heat-related impacts to occur over a 24-hour period. That level of risk is
illustrated by a color/number along with identifying groups of people that are most at risk
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for each level and recommendations for heat protection at each level. Below is an image
of the NWS HeatRisk Index:

Category Risk of Heat-Related Impacts
Green Little to no risk from expected heat.
0
Yellow Minor - This level of heat affects primarily those individuals extremely
1 sensitive to heat, especially when outdoors without effective cooling
and/or adequate hydration.

Major - This level of heat affects anyone without effective cooling

and/or adequate hydration. Impacts likely in some health systems,
heat-sensitive industries and infrastructure.

Magenta

Extreme - This level of rare and/or long-duration extreme heat with
4

little to no overnight relief affects anyone without effective cooling
and/or adequate hydration. Impacts likely in most health systems,
heat-sensitive industries and infrastructure.

The definitions you just reviewed, along with other relevant definitions and examplds wil
available throughout the survey wherever you see blue hyperlinked text. You can click on this
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text anytime to refer back to these definitions or get clarifying information. Here is auplexa
of what this might look like:

o3 & AW Qualtrics Survey | Qualtrics £ X +

&« 3 22 colostate.az1.qualtrics.com/jfe/form/SV_B35TAyINZFTRMYS [ @ Guest

colostate.azl.gualtrics.com says

This is an example of what a definition or example will look like
when blue hyperlinked text is clicked on throughout this survey.

What will blue hyperlinked text look like in this survey?

This next set of questions will ask about your experiences with air quality and extreme heat
during the past 3 months.

During the past 3 months, do you recall seeing or hearing about air quality alerts in your local
area?

Yes
No
Not sure
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Was there any time during the past 3 months that you thought that the air quality in your local
area was bad?

Yes
No
Not sure

During the past 3 months, do you recall seeing or hearing warnings about heat in your local area?
Yes
No
Not sure

Was there any time during the past 3 months that you thought that the heat in your local area was
bad?

Yes
No
Not sure

Now, we would like to know if your workplace has any administrative controls for employees
that are working during extreme heat conditions or poor air quality conditions.

Are there any administrative controls in your workplace for working during extreme heat
conditions?

Yes
No
Not sure
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Are there any administrative controls in your workplace for working during poor air quality
conditions?

Yes
No
Not sure

This set of questions asks about your perceptions of the health risks posed by working outdoors
during poor air quality.

How likely is it that you will be negatively impacted by the potential health riskoking
outdoors during poor air quality?

Not at all likely

Unlikely

Neither likely nor unlikely
Likely

Extremely likely

If you were to develop a health problem from working outdoors during poor air quality, how
serious would it be?

Not at all serious

Unserious

Neither unserious nor serious
Serious

Extremely serious
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Please answer the following questions regarding your perceptions of the health risks posed by
working outdoors during extreme heat.

How likely is it that you will be negatively impacted by the potential health riskoking
outdoors during extreme heat?

Not at all likely

Unlikely

Neither likely nor unlikely
Likely

Extremely likely

If you were to develop a health problem from working outdoors during extreme heat, how
serious would it be?

Not at all serious

Unserious

Neither unserious nor serious
Serious

Extremely serious
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When | think about working outdoors during poor air quality conditions, | feel...

1 (none of 2 3 4 5 (alot of
this feeling) this feeling)
Worried
Concerned
Overwhelmed
Scared
When | think about working outdoors during extreme heat conditions, | feel...
1 (none of 5 3 4 5 (alot of
this feeling) this feeling)
Worried
Concerned

Overwhelmed

Scared

The next set of questions asks about your knowledge regarding the health risks of working
outdoors during poor air quality.
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Using the scale of O to 10 below, please indicate how mucleywently know about the health
risks from working outdoors during poor air quality.

0 1 2 3 4 5 6 7 8 9 10
Nothing o 0 o] 0 0 0 0 o] 0 0 o] All
there
is to
know

This time, using that same scale, estimate how reoolwledge you needabout the health risks
from working outdoors during poor air quality.

0 1 2 3 4 5 6 7 8 9 10
Nothing o o] o] 0 o] o] 0 o] o] 0 o] All
there
is to
know

Now, we would like you to think about your knowledge regarding the health risks of working
outdoors during extreme heat.

Using the scale of O to 10 below, please indicate how mucleywently know about the health
risks of working outdoors during extreme heat conditions.

0 1 2 3 4 5 6 7 8 9 10
Nothing o o] o] 0 o] 0 0 o] o] 0 o] All

there
is to
know
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This time, using that same scale, estimate how rauolwledge you needn the health risks of

working outdoors during extreme heat conditions.

0 1 2
Nothing o o] (o]

3 4 5
0 0 0

o] o] 0 o] All
there
is to
know

In these next few sections of questions, we would like to know more about how you generally
experience relationships with other people, not just what is happening in one specific
relationship. Please indicate how much you agree or disagree with each of the following

statements.

Strongly
disagree

| find that
others don't
want to be as
close as |
would like.

It does not
help to turn
to other
people in
times of
need.

| want to be
close to
others, but |
often find
myself
pulling back.

Neither
Disagree S.omewhat agree Somewhat Agree Strongly
disagree  nor agree agree
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| need a lot
of
reassurance
that | am
appreciated
by others.

This is an
attention
check, please
select
"Strongly
disagree."

| prefer not
to turn to
other people
for advice or
help.

My desire to
be very close
sometimes
scares people
away.

Please indicate how much you agree or disagree with each of the following statements.

Strongly Somewhat Neither Somewhat Strongly

: Disagree : agree nor Agree
disagree disagree agree agree

disagree
| try to

avoid

getting too

close to

others.

| often
worry
about
being
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abandonec
by others.

| don't
usually
discuss
my
problems
and
concerns
with other
people.

| worry
that other
people
ZRQTW
about me
as much
as | care
about
them.

| get
frustrated
if others
are not
available
when |
need
them.

| am
nervous
when
others try
to get too
close to
me
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Now, we would like to know about what specific people might think about air quality
information. Please indicate the extent to which you agree or disagree with the following
statements

Most people who are important to methink that | should seek information about air quality.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

My family expects me to seek information about air quality.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

People that | work with expect me to seek information about air quality.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
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We would like to know about what specific people might think about extreme heat information.
Please indicate the extent to which you agree or disagree with the following statement

Most people who are important to methink that | should seek information about extreme heat.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

My family expects me to seek information about extreme heat.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

People that | work with expect me to seek information about extreme heat.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
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Now, using the following adjective scales, please indicate to what extent yolaiesteking
information about air quality is...

1 2 3 4 5
Harmful Beneficial
Unhelpful Helpful
Foolish Wise
Unproductive Productive

Using the following adjective scales, please indicate the extent to which you tesddking
information about extreme heat is...

1 2 3 4 5
Harmful Beneficial
Unhelpful Helpful
Foolish Wise
Unproductive Productive

Please indicate the extent to which you agree or disagree with similar statebmeritaccessing
information about air quality while you are working.
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| know where to look for information about air quality.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

When it comes to information about air quality, | know where to go.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

During work, | have open access to technology that | can use to look up information about air
quality.

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

People vary in the amount that they pay attention to these kinds of surveys. Some take them
seriously and read each question, whereas others go very quickly and barely read the questions at
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DOO ,I \RX KDYH FDUHIXOO\ UHDG WKLY TXHVWLRQ SOHDVH
box below.

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Other

Please indicate the extent to which you agree or disagree with the following statebmearit
accessing information about extreme heat.

| know where to look for information about extreme heat.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

When it comes to information about extreme heat, | know where to go.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
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During work, | have open access to technology that | can use to look up information about
extreme heat.

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

You are more than halfway don& We're grateful for your continued time and attention.
Please click the next button to advance.

Now, we would like to know if you intend to seek information about air quality in the next 3
months. Please indicate the extent to which you agree or disagree with the follovengstat

| will try to seek information about air quality in the next 3 months.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
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| will look for information about air quality in the next 3 months.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

In the next 3 months, | am going to search for information about air quality.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

We would like to know if you intend to seek information about extreme heat in the next 3
months. Please indicate the extent to which you agree or disagree with the follovengestat

| will try to seek information about extreme heat in the next 3 months.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree
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| will look for information about extreme heat in the next 3 months.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

In the next 3 months, | am going to search for information about extreme heat.
Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree
Strongly agree

Would you like more information about how you can protect your health while you are working
outdoors duringpoor air quality conditions?

Yes
No
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Display this question:

If Would you like more information about how you can protexir health while you are working outdo... =

Yes

Timing

First Click
Last Click
Page Submit
Click Count

Display this question:

If Would you like more information about how you can proyeetr health while you are working outdo... =
Yes

Click on the red button below to open a website about how you can protect your health while you

are working outdoors duringoor air quality conditions. Explore the website as much as you
would like before moving on to the rest of the survey.

Open air quality website

Display this question:

If Would you like more information about how you can proyeetr health while you are working outdo... =

285



Display this question:

If Click on the red button below to open a website about how yourcaecp your health while you a...
Displayed

What information did you find to be the most helpful?

Display this question:

If Click on the red button below to open a website about how yourcaecp your health while you a...
Displayed

Do you have any suggestions about how the webpage you just viewed could be improved to be
more helpful?
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Display this question:

If Would you like more information about how you can progexir health while you are working outdo... =

You indicated that you were not interested in seeking information about how you can protect
yourself from the health risks of poor air quality while you are working. Which of the following
best describes why you were not interested?

I do not have enough time to seek more information right now.
| am already informed about this risk.

| am not concerned about this risk.

I do not feel like this risk is relevant to me.

I do not feel like the information would be relevant to me.
Seeking information about this risk is a waste of time.

Other (please describe):

Would you like more information about how you can protect your health while you are working
outdoors duringextreme heat condition®

Yes
No
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Display this question:

If Would you like more information about how you can proyectr health while you are working outdo... =
Yes

Timing

First Click
Last Click
Page Submit
Click Count

Display this question:

If Would you like more information about how you can proyeetr health while you are working outdo... =

Yes

Click on the red button below to open a website about how you can protect your health while you
are working outdoors duringxtreme heat conditions Explore the website as much as you
would like before moving on to the rest of the survey.

Open extreme heat website

Display this question:

If Would you like more information about how you can proyeetr health while you are working outdo... =

Yes
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Display this question:

If Click on the red button below to open a website about how yourcaecp your health while you a...
Displayed

What extreme heat information did you find to be the most helpful on this website?

Display this question:

If Click on the red button below to open a website about how yourcdecp your health while you a...
Displayed

Do you have any suggestions about how the website that you just viewed could be improved to
be more helpful?

Timing

First Click
Last Click
Page Submit
Click Count
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Display this question:

If Would you like more information about how you can proyeetr health while you are working outdo... =

You indicated that you were not interested in seeking information about how you can protect
yourself from the health risks of working outdoors in extreme heat conditions. Which of the
following best describes why you were not interested?

I do not have enough time to seek more information right now.
| am already informed about this risk.

| am not concerned about this risk.

| do not feel like this risk is relevant to me.

I do not feel like the information would be relevant to me.
Seeking information about this risk is a waste of time.

Other (please describe):

Now we are going to ask you a few questions about your health. In general, would you say that
your physical health is...?

Poor

Fair
Good
Excellent
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Have you ever been diagnosed with any of the following health conditions?
No Yes

Lung disease

Heart disease

Allergies

Mental health conditions
Overweight or obese

Diabetes-related condition

Have you ever experienced a heat illness at work?
Yes
No

Have you ever experienced symptoms at work that you thought could be due to poor air quality?
Yes
No

In this last section, we will ask you a few questions about yourself.
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In which state do you currently reside?
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
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New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
None of the above

What is your US Zip Code?
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What is your gender?
Male
Female
Non-binary / third gender
Prefer not to say

What is the highest level of education you have completed?
Less than high school
Completed some high school
High school diploma or GED
Job-specific training program(s) after high school
Some college, but no degree
Associate's degree
Bachelor's degree (such as B.A., B.S.)
Some graduate school, but no degree
Graduate degree (such as MBA, MS, M.D., Ph.D.)
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What is your annual household income before taxes?
Less than $15,000
$15,000 to $24,999
$25,000 to $34,999
$35,000 to $49,999
$50,000 to $74,999
$75,000 to $99,999
$100,000 to $124,999
$125,000 to $149,999
$150,000 to $199,999
$200,000 to $249,999
$250,000 or more
Prefer not to answer

What is your race or ethnicity? Please select all that apply.
Native American or Alaska Native
Asian or Asian American
Black or African American
Native Hawaiian or Pacific Islander
White or Caucasian
Hispanic or Latino

Other (please describe):

Prefer not to answer
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Appendix D: Survey Measure Descriptives

Concept Measures M SD
How likely is it that you will be negatively impacted by tt 3.34  1.08
potential health risks of working outdoors during poor ai
quality?

If you were to develop a health problem from working  3.54  0.95
outdoors during poor air quality, how serious would it be
Risk Multiplied scale 12.34 5.98
Perception &URQED 0.70
(1-5scales)  How likely is it that you will be negatively impacted by tt 3.65  0.99
potential health risks of working outdoors during extrem
heat?
If you were to develop a health problem from working  3.65  0.98
outdoors during extreme heat, how serious would it be?
Multiplied scale 13.90 6.02
&URQED 0.73
When | think about working outdoors during poor air
TXDOLW\ FRQGLWLRQV , IHHO«
Worried 3.14 1.27
Concerned 336 1.23
Overwhelmed 2.43 1.27
Scared 248 1.30
Affecti Averaged scale 2.85 1.13
Ao | | “auRQED 001
(1-5 scales) When | think about working outdoors during extreme he
FRQGLWLRQV , IHHO«
Worried 356 1.22
Concerned 3.78 1.13
Overwhelmed 3.04 131
Scared 277 1.30
Averaged scale 3.29  1.07
&URQED 0.88
Using the scale of O to 10 below, please indicate how m 5.35 2.34
you currently know about the health risks from working
outdoors during poor air quality.
Information This time, using that same scale, estimate how much_ 6.76  2.32
Insufficiency knowledge you need about the health risks from workin
(1-10 scales) outdoorsf durlng poor air qu.allty. N
Information insufficiency (air quality) 490 217
Using the scale of 0 to 10 below, please indicate howm 6.70 1.94

you currently know about the health risks of working
outdoors during extreme heat conditions.
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Concept Measures M SD
This time, using that same scale, estimate how much 712 2.25
knowledge you need on the health risks of working
outdoors during extreme heat conditions.

Information insufficiency (extreme heat) 469 214
| find that others don't want to be as close as | would lik 3.05 1.72
| need a lot of reassurance that | am appreciated by oth 3.45 1.73
My desire to be very close sometimes scares people av 2.72  1.70
Anxious | often worry about being abandoned by others. 3.28 1.89
Attachment , ZRUU\ WKDW RWKHU SHRSOH ZR 343 1.79
(1-7 scale) care about them.
| get frustrated if others are not available when I need tt 3.81  1.72
Summed scal¢ 19.74 8.08
&URQED 0.86
It does not help to turn to other people in times of need. 2.77 1.57
| want to be close to others, but | often find myself pullin 3.53  1.89
back.

. | prefer not to turn to other people for advice or help. 3.56 1.75
Avoidant | try to avoid getting too close to others. 3.44 182
Attachment , . .

| don't usually discuss my problems and concerns with 4.10  1.79
(1-7 scale)
other people.
| am nervous when others try to get too close to me. 3.27 1.80
Summed scal¢ 20.67 8.18
&URQED 0.86
Most people who are important to me think that | shoulc 2.91  1.26
seek information about air quality.
My family expects me to seek information about air 291 1.33
quality.
People that | work with expect me to seek information 2.87  1.31
about air quality.
Informational Averaged scale 2.90 1.19
Subjective &URQED 0.90
Norms Most people who are important to me think that | shoulc 3.27 1.24
(1-5scales)  seek information about extreme heat.
My family expects me to seek information about extrem 3.34  1.28
heat.
People that | work with expect me to seek information  3.39  1.27
about extreme heat.
Averaged scale 3.33 1.14
&URQED 0.88
Attitudes Please indicate to what extent you feel that seeking
Toward information about air quality is...
Information +DUPIXO«%HQHILFLDO 430 1.08
Seeking 8QKHOSIXO«+HOSIXO 426 1.10
(1-5 scales) JRROLVK«:LVH 428 1.08

297



Concept Measures M SD
8QSURGXFWLYH«3URGXFWLYH 410 1.08
Averaged scale 4.24 1.01
&URQED 0.95
Please indicate the extent to which you feel that seeking
LQIRUPDWLRQ DERXW H[WUHPH KI
+DUPIXO«%HQHILFLDO 435 1.07
8QKHOSIXO«+HOSIXO 425 1.18
JRROLVK«:LVH 437 1.10
8BQSURGXFWLYH«3URGXFWLYH 415 1.14
Averaged scale 4.28 1.04
&URQED 0.95
| know where to look for information about air quality. 3.97 1.08
When it comes to information about air quality, | know 3.91  1.10
where to go.
During work, | have open access to technology that1 ca 4.10 1.16
. use to look up information about air quality.
Perceived Averaged scale 3.99 0.96
'S“;‘;Lr}:fg'o“ | | &URQED 0.83
Control | know where to look for information about extreme hear 4.25  0.87
When it comes to information about extreme heat, | kno 4.27  0.88
(1-5 scales)
where to go.
During work, | have open access to technology that 1 ca 4.23  1.07
use to look up information about extreme heat.
Averaged scale 4.25 0.81
&URQED 0.82
Information | will try to seek information about air quality in the next 3.94  1.08
Seeking months.
Intention | will look for information about air quality in the next3 3.91 1.11
(1-5 scales)  months.
In the next 3 months, | am going to search for informatic 3.89  1.08
about air quality.
Averaged scale 3.91 1.05
&URQED 0.96
| will try to seek information about extreme heatinthen 4.12 1.05
3 months.
| will look for information about extreme heat in the next 4.09  1.09
months.
In the next 3 months, | am going to search for informatic 4.04  1.10
about extreme heat.
Averaged scale 4.08 1.03
&URQED 0.96
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Appendix E: Stimulus Materials for Active Information Seeking

@ What are the health effects of poor air quality exposure?

[:-:‘o Where can | get more information?
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<« Back to Menu
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<« Back to Menu

1 Howdo | know when air quality is
~ unhealthy?

Air quality outdoors can change quickly and significantly throughout
the day. Sometimes you can see poor air quality, but other times it's
invisible.

The Air Quality Index (AQI) helps you make health-protective decisions
in all conditions. It uses colors, numbers, and keywords to help you
quickly understand what the air quality around you means for your
health.

Using the AQI to track air quality conditions can help you know how
polluted the air is and make health-protective decisions throughout the
workday.

GOooD MODERATE ~ UNHEALTHY  UNHEALTHY VERY HAZARDOUS
FOR SENSITIVE UNHEALTHY
GROUPS

The information on these pages has been adapted from the Environmental Protection Agency
(EPA), the Centers for Disease Control and Prevention (CDC), and the National Weather Service
(NWS).
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¢« Back to Menu

re
o How can | protect my health?

Keeping track of the current air quality conditions in your area can help
you take steps to protect yourself and others from poor air quality. Any
of the following actions can help you protect your health while you are
on the job:

Taking more breaks, ideally indoors.

Choosing lower-intensity or indoor work tasks when possible.
Postponing high-intensity tasks until air quality improves.

Those that are pregnant, or have asthma, diabetes, or other heart
or lung conditions should carry prescribed medications and
further reduce time outside or intensity of work.

For more guidance on when to take these actions, visit the chart
below. |

( g‘_,° Air Quality Decision Chart for Outdoor Workers )

The information on these pages has been adapted from the Environmental Protection Agency
(EPA), the Centers for Disease Control and Prevention (CDC), and the National Weather Service
(NWS).
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Air Quality Index (AQI)
Decision Chart for Outdoor Workers
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AIR QUALITY
INFORMATION RESOURCES

Below are some information resources that can help you keep track of the
current air quality conditions in your area while you are working outdoors.

EPA AirNow

* Website: www.airmow.gov

* Mobile app: www.airnow.gov/airnow-mobile-app
+ Email notification sign-up: www.enviroflash.info

1QAir
+ Website: www.iqair.com/us/
* Mobile app: www.iqair.com/us/air-quality-monitors-air-quality-app

radio, TV weather reports, newspaper of the weather app on your

You should also be able to find local air quality
lo® conditions wherever you get your weather forecast. Check your local
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Protect Your Health at Work
During Extreme Heat

This resource is designed to provide you with information and practical
tips to help you stay safe and healthy while working outdoors.

Explore our frequently asked questions to learn more about how you

can minimize the risks associated with extreme heat and ensure your
well-being on the job.

( What are the health effects of extreme heat? )

How do | know when heat conditions are hazardous?

B Where can | get more information?

- W

( [\\0(’] How can | protect my health?

The information on these pages has been adapted from the National Weather Service (NWS),
Centers for Disease Control and Prevention (CDC), and the Dccupational Health & Safety
Administration (OSHA),
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How do | know when heat
conditions are hazardous?

Heat-related illness prevention starts by determining if a heat risk is
present. Workers should be aware of any heat watches, advisories, or
warnings from the National Weather Service (NWS).

The NWS HeatRisk is a color-based index that forecasts the potential
heat-related impacts to occur over a 24-hour period. The level of risk is
illustrated by a color/number along with recommendations for heat
protection that can serve as a useful tool for planning for upcoming
heat and its potential risk.

LITTLETO MINOR RISK MODERATE MAJOR RISK EXTREME
NO RISK RISK RISK

The information on these pages has adapted from the National Weather Service (NWS),
Centers for Disease Control and Prevention (CDC), and the Occupational Health & Safety
Administration (OSHA).
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D Mdnﬁor yourself and others for signs of heat illness. Verbally
check on others frequently.

‘For more guidance on heat illness symptoms and first aid, view the
chart below. |

( &@ Heat lllness Symptoms & Actions Chart )

The information on these pages has been adapted from the National Weather Service (NWS),
Centers for Disease Control and Prevention (CDC), and the Occupational Health & Safety
Administration (OSHA).
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HEAT STRESS
First Aid for
Heat lliness

Cooling is key. Know the
A reamen o et e

sports drink

™
low sodium diet, or if cramps do not subside within 1 hour

faint or dizzy

evaluation and treatment
+Stay with worker untl help arrives

+Encourage frequent sips of cool water
*This i for

+imemerse worker in a tub of ice water
tarp
‘water (e.g. tarp-assisted cooling with oscilation’)

Apply cold,
and replace towels frequently

=

The information on these pages has been adapted from the National Weather Service (NWS),
Centers for Disease Control and Prevention (CDC), and the Occupational Health & Safety
Administration (OSHA).
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on these pages has adapted from the National Weather Service (NWS), Centers
for Disease Control and Prevention (CDC), and the Occupational Health & Safety Administration
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HEAT INFORMATION

RESOURCES

Below are some information resources that can help you keep track of the
current heat conditions in your area while you are working outdoors.

e weat gov e (W)

NWS HeatRisk Forecast

OSHA-NIOSH Heat Safety Mobile App
www.cdc.gov/niosh/topics/heatstress/heatapp

.o j You should also be able to find information about local heat conditions
wherever you get your weather forecast. Check your local radio, TV
& weather reports, newspaper or the weather app on your phone.

The information on these pages has adapted from the National Weather Service (NWS), Centers
for Disease Control and Prevention (CDC), and the Occupational Health & Safety Administration
(OSHA).

312



Appendix F: Focus Group Participant Characteristics (N = 29)

n %
Gender
Male 23 79
Female 6 21
Age
18-24 years 3 10
25-34 years 12 41
35-44 years 6 21
45-54 years 4 14
55-64 years 2 7
65 years or older 2 7
Race/Ethnicity
Asian or Asian American 1 3
Black or African American 0 0
Hispanic or Latino 3 10
Native American or Alaska Native 0 0
Native Hawaiian or Pacific Islander 0 0
White or Caucasian 25 86
Prefer not to answer 1 3
Residency
Less than 1 year 2 7
1-5 years 4 14
6-12 years 4 14
13-20 years 5 17
More than 20 years 14 48
Education
High school diploma or GED 4 14
Job-specific training program(s) after high school 5 17
Some college, but no degree 3 10
Associate's degree 3 10
Bachelor's degree (such as B.A., B.S.) 11 38
Some graduate school, but no degree 1 3
Graduate degree (such as MBA, MS, M.D., Ph.D.) 2 7
Income
$15,000 to $24,999 1 3
$25,000 to $34,999 0 0
$35,000 to $49,999 5 17
$50,000 to $74,999 4 14
$75,000 to $99,999 3 10
$100,000 to $124,999 5 17
$125,000 to $149,999 1 3
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$150,000 to $199,999 7 24
$200,000 to $249,999 2 7
Prefer not to answer 1 3
Department
Utilities 8 28
Natural Areas 11 38
Parks & Recreation 10 34
Job Role
Apprentice Line Worker 2 6
Apprentice Lineman 1 3
Crew Chief 1 3
Equipment Operator 1 3
Hourly Crew Member 1 3
Journeyman Lineman 2 7
Line Worker 1 3
Lineman and Lead Safety Specialist 1 3
Maintenance Worker 2 7
Safety & Training Supervisor 1 3
Seasonal Worker 3 10
Senior Supervisor 1 3
Technician Il 2 7
Tool Crib Attendant 3 10
Tool Crib Attendant, Equipment Operator 1 3
Worker | 6 21
Length of Employment in Current Job*
Less than 1 year 7 24
1to 5 years 12 41
6 to 10 years 6 21
11 to 15 years 0 0
16 to 25 years 3 10
26+ years 1 3
Seasonal or Year-Round Employment
Seasonal 7 24
Year-round 22 76
Hourly Employee
Yes 17 59
No 12 41
Have you ever been diagnosed with lung disease?
Yes 0 0
No 29 100
Have you ever been diagnosed with heart disease?
Yes 3 10
No 26 90

Have you ever been diagnhosed with allergies?
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Yes 12 41
No 17 59
Have you ever been diagnosed with mental health
conditions?
Yes 6 21
No 23 79
Have you ever been diagnosed as being overweight or
obese?
Yes 10 35
No 19 65
Have you ever been diagnosed with a diabetes-related
condition?
Yes 1 3
No 28 97

Note.Average job length was 5 years and 10 months. Minimum job length was 2 weeks and
maximum job length was 26 years.
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Appendix G: Focus Group Study Summary and Verbal Consent Form

JOURMALISM AND
MEDIA COMMUNICATION

COLORADD STATE UNIWVERSITY

ADULT PARTICIPANT INFORMED CONSENT

PARTICIPANT STUDY TITLE:
Air Quality, Extreme Heat, and Outdoor Work

FORMAL STUDY TITLE:
Air Quality, Extreme Heat, and Outdoor Work: The Influence of Attachment on Climate
Change Health Risk Information Seeking

PRINCIPAL INVESTIGATOR: Ashley Anderson, PhD, Associate Professor,
Department of Journalism and Media Communication

CO-INVESTIGATOR(S):
Marilee Long, Ph.D. Professor, Department of Journalism and Media Communication
Katie Abrams, PhD. Professor, Department of Journalism and Media Communication

STUDENT INVESTIGATOR(S):
Channing Bice, PhD Candidate, Department of Journalism and Media Communication
Lucy Chalgren, PhD Student, Department of Journalism and Media Communication

SPONSOR: 84036301-0

WHO CAN | CONTACT IF | HAVE QUESTIONS?

For questions or concerns about the study, you may contact Channing Bice at
channing.bice@colostate.edu . You may also contact the Principal Investigator,
Ashley Anderson , at ashley.a.anderson@colostate.edu

For questions regarding the rights of research subjects, any complaints or comments
regarding the manner in which the study is being conducted, contact the CSU
Institutional Review Board at: CSU_IRB@colostate.edu; (970) 491-1553 .

CONSISE STATEMENT OF STUDY

This research is aimed to understand how to better communicate about air quality and
heat related to occupational health and safety. You may be interested because you are
an employee of the City of Fort Collins that completes work-related tasks outdoors
exposed to all weather conditions. There are minimal risks to participating in this study,
like psychological impacts related to an increase in concern about air quality and
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extreme heat. We hope that this research will benefit our understanding of how we
communicate about air quality and extreme heat related to occupational health and
safety.

WHAT IS THE PURPOSE OF THIS STUDY?

The purpose of this study is to understand how outdoor workers use air quality and heat
information related to their job responsibilities outdoors. From this research, we hope to
learn how to effectively communicate when and where the presence of poor air quality
and extreme heat conditions pose a health risk for outdoor workers.

WHY AM | BEING INVITED TO TAKE PART IN THIS RESEARCH?
You are being asked to participate in the study because you fit these criteria: employee
of the City of Fort Collins.

WHERE IS THE STUDY GOING TO TAKE PLACE AND HOW LONG WILL IT LAST?
You will be asked to participate in a one- to two-hour focus group held in-person.

WHAT WILL | BE ASKED TO DO?

If you volunteer to participate in this study, you will be asked to do the following:
participate in a one- to two-hour focus group with other employees of the City of Fort
Collins. Before the focus group, we also have an anonymous demographic information
survey we would like you to complete.

WILL | RECEIVE ANY COMPENSATION FOR TAKING PART IN THIS STUDY?
You will receive a $25 giftcard IRU SDUWLFLSDWLQJ LQINaKdtydisl VHDUFK
fill out a form indicating that you received the compensation.

DO I HAVE TO TAKE PART IN THE STUDY?

Your participation in this study is voluntary. You may refuse to participate in this study or
in any part of this study. You may withdraw at any time without prejudice to your
relations with CSU. You are encouraged to ask questions about this study at the
beginning or any time during the research study.

ARE THERE ANY BENEFITS FROM TAKING PART IN THIS STUDY?
There may be no direct benefit to you as a participant in this study. However, your
awareness and understanding of air quality and extreme heat issues may be increased.

WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS?
While the level of risk is minimal, you may become uncomfortable with some questions
related to the health outcomes of air quality and/or extreme heat exposure.

As with all research, there is a chance that confidentiality could be compromised,;
however, we are taking precautions to minimize this risk. We will take the following
measures to ensure your confidentiality. First, we will transcribe the audio recordings as
soon as possible after the focus groups and then destroy the recordings. Second, we
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are assigning you a unique identification code so that your name or the names of other
people (e.g., colleagues) will not be transcribed; the transcription will be free of any
identifying information. Third, when we report and share data from this study with
others, we will not identify you by name. While we will ask all group members to keep
the information that they hear in this group confidential, we cannot guarantee that
everyone will do so.

WHO WILL SEE THE INFORMATION THAT | GIVE?

All information gathered in this study will be kept as confidential as possible. Your
privacy is very important to us and the researchers will take every measure to protect it.
Your information may be given out if required by law; however, the researchers will do
their best to make sure that any information that is released will not identify you. No
reference will be made in written or oral materials that could link you to this study. For
this study, we will assign a code to your data so that the only place your name will
appear in our records is in our data spreadsheet which links you to your code, on our
calendar invites, and our compensation log. Only the research team will have access to
the link between you, your code, and your data. All records will be stored in a restricted
access folder at CSU for three years after completion of the study. After the storage
time, the information gathered will be destroyed.

There are organizations that may inspect research records that may include yours.
These organizations are required to make sure your information is kept private, unless
required by law to provide information. Some of these organizations are:

x Environmental Protection Agency, the study sponsor.

x For funded studies, the CSU financial management team may request an
audit of research expenditure, in which only your participation in the
research may be shared, but not your research data.

X The Institutional Review Board (IRB) is a group of people who review the
research with the goal of protecting the people who take part in the study.

x Department of Health and Human Services and similar ones if other
countries are involved in the study.

Your identity/record of receiving compensation (NOT your data) may be made available
to CSU officials for financial audits. Your identity/record of receiving compensation
(NOT your data) may be made available to CSU officials for financial audits.

If you choose to take part in this study, identifiable private information will be removed
from all focus group transcriptions, and, after such removal, could be used for future
research studies or another investigator for future research study without additional
informed consent.

PARTICIPANT CONSENT:
Your consent acknowledges that you have read the information stated and voluntarily
wish to participate in this research, titled: Air Quality, Extreme Heat, and Outdoor Work
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[IRB Protocol #5945]. Your consent also acknowledges that you have received, on this
date, a copy of this document containing 3 pages.
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Appendix H: Focus Group Intake Survey

Thank you for joining our focus group discussion today!

To get started, please enter the focus group ID code that will be highlighted in yellow on the
handout that you just received.

Now, we would like to know more about you. Please answer the following questions.

What is your gender?
Male
Female
Non-binary / third gender
Prefer not to say

What is your age?
18-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65 years or older
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What is the highest level of education you have completed?
Less than high school
Completed some high school
High school diploma or GED
Job-specific training program(s) after high school
Some college, but no degree
Associate's degree
Bachelor's degree (such as B.A., B.S.)
Some graduate school, but no degree
Graduate degree (such as MBA, MS, M.D., Ph.D.)

What is your annual household income before taxes?
Less than $15,000
$15,000 to $24,999
$25,000 to $34,999
$35,000 to $49,999
$50,000 to $74,999
$75,000 to $99,999
$100,000 to $124,999
$125,000 to $149,999
$150,000 to $199,999
$200,000 to $249,999
$250,000 or more
Prefer not to answer
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What is your race or ethnicity? Please select all that apply.
Asian or Asian American
Black or African American
Native American or Alaska Native
Native Hawaiian or Pacific Islander
White or Caucasian
Hispanic or Latino

Other (please describe):

Prefer not to answer

About how long have you lived in Colorado?
Less than 1 year
1-5 years
6-12 years
13-20 years
More than 20 years

Have you ever been diagnosed with any of the following health conditions?
No Yes

Lung disease

Heart disease

Allergies

Mental health conditions
Overweight or obese

Diabetes-related condition
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Now, we would like to know how you generally experience relationships with other people, not
just what is happening in a specific relationship. Please indicate how much you agree or
disagree with each of the following statements.

Strongly . Somewhat Neither Somewhat Strongly
di Disagree ) agree nor Agree
isagree disagree disagree agree agree

| find that others
don't want to be as
close as | would
like.

It does not help to
turn to other people
in times of need.

| want to be close to
others, but | often
find myself pulling
back.

| need a lot of
reassurance that |
am appreciated by
others.

| prefer not to turn tc
other people for
advice or help.

My desire to be very
close sometimes
scares people away
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Please indicate how much you agree or disagree with the following statements regarding how
you generally experience relationships with others.

Neither
Somewhat agree Somewhat Strongly
: Agree
disagree  nor agree agree

disagree

Strongly

disagree Disagree

| try to avoid
getting too
close to others

| often worry
about being
abandoned by
others.

| don't usually
discuss my

problems and
concerns with
other people.

| worry that
other people
ZRQIW F!
about me as
much as | care
about them.

| get frustrated
if others are
not available
when | need
them.

| am nervous
when others
try to get too
close to me
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Now we would like to know more about your job.

Are you a seasonal or year-round employee in your current job position?
Yes
No

Are you an hourly employee in your current job position?

No

Yes
Within the last two years, do you remember participating in Colorado State University focus
groups at work?

Yes

No

Not sure
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Appendix I: Pre-Printed Cards With QR Code to Intake Survey and Unique ID Number

Air Quality, Extreme Heat, &
Outdoor Work Focus Groups

Scan the QR code below or type
https://colst/3viub into your

browser to take the short survey.

Air Quality, Extreme Heat, &
Outdoor Work Focus Groups

Scan the QR code below or type
httos://col.st/3viub into your
browser to take the short survey.

Your focus group ID code is:
1NA

Air Quality, Extreme Heat, &
Outdoor Work Focus Groups

Scan the QR code below or type
https://col.st/3yLub into your
browser to take the short survey.

Your focus group ID code is:
2NA

Air Quality, Extreme Heat, &
Outdoor Work Focus Groups

Scan the QR code below or type
https://col.st/3yLub into your
browser to take the short survey.

Your focus group ID code is:
3NA

Your focus group ID code is:
4NA




Appendix J. Focus Group Facilitation Guide and Notetaking Template

Air Quality, Extreme Heat, and Outdoor
Work

Focus Group Facilitation Guide

This facilitation guide contains:

SCHEDULE
CATERING INFORMATION
SUPPLIES CHECKLIST
PRINT CHECKLIST
SET UP CHECKLIST
DISCUSSION GUIDE
Introduction & Welcome
Verbal Consent Statement
Anonymous Survey Details
Discussion Question Outline
Icebreaker Question
Content Questions
Closing
Possible Scenarios
Glossary of Terms
FOCUS GROUP NOTE TAKING DOCUMENT
Focus Group Overview
Picture of Room
Seating Chart
Note Taking Question Outline

Additional Notes or Observations

—_

N NN hA W ww NN NNN

Il e O = = T = T =
N U AW W W Ny = O
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SCHEDULE

City of Fort Collins

City of Fort Collins

City of Fort Collins

Utilities—Light & Power

Tuesday, September 24
7:30 am - 9:30 am
Arrive @ 7:15 am

USC Training Room
Utilities Service Center, Bldg A

Natural Areas

Wednesday, September 25
8:00 am - 9:30 am
Arrive @ 7:45 am

Nix Farm Natural Areas
Facilities

CATERING INFORMATION

Gib’s Bagels

1112 Oakridge Drive, Fort Collins, CO 80525

(970) 223-5253

Tuesday, September 24

@ 6:45 am

Wednesday, September
25 @ 7:15 am

Parks & Recreation

Thursday, September 26
12:00 pm - 1:30 pm
Arrive @ 11:45 am

East Park Shop Large
Conference Room

Thursday, September 26
@ 11:15am

e 1 assorted bagel tray
e 2 cream cheeses
e 1 coffee carafe

Back to Contents

e 1 assorted bagel tray
e 2 cream cheeses
¢ 1 coffee carafe

e Bagel sandwich tray
with turkey, lettuce,
tomato, and onion
(10 sandwiches)
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SUPPLIES CHECKLIST

O

1 o o I o I o 8 Y

Computer

iPad

Recorders

SD cards

Flash drive with slides

Forms (see print checklist below)
Left over Air Aware materials
Extra paper

Extra pens

PRINT CHECKLIST

O

O

O

O

O

Study summary and consent form
o 30 copies, printed front and back

Participant ID quarter sheets

o 1 copy, printed one-sided
Focus group compensation log

o 3 copies, printed one-sided
Focus group intake survey print

o 10 copies, printed front and back

Focus group slide deck copies
o 5 copies, printed front and back

SET UP CHECKLIST
O Try to arrive 10-15 minutes early.
[0 Before participants arrive, take a picture of the room and insert it in notes
O If participants are already there or we don't have enough time, make sure to
take a picture at the end.
O Set up breakfast/lunch.
O Decide on how to number seating chart and hand out participant ID code quarter
sheets.
O Place recorders.
O Turn on computer and display focus group slides.
O Handout study summary and verbal consent form as participants walk in.
Back to Contents
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Appendix K. Focus Group Slide Deck with Discussion Materials
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