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Abstract

Background: Healthcare workers are at increased risk of post-traumatic stress disorder (PTSD)
due to prolonged exposure to high-stress clinical environments. Although the Health Belief
Model (HBM) has been widely used to explain health behaviors, its application to psychological
outcomes such as PTSD remains limited. The role of cognitive-emotional processes, particularly

experiential avoidance, in linking health beliefs to trauma symptoms is not well understood.

Methods: This study adopted a quantitative cross-sectional design to collect data from 475
healthcare workers in EKkiti State, Nigeria. Participants completed standardized measures
assessing Health Belief Model constructs, experiential avoidance, and PTSD symptoms. Data
were analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM), with
bootstrapping used to test direct, indirect (mediation), and moderation effects. Cluster analysis
was also conducted using SPSS to validate differences in PTSD symptom severity across

psychological constructs and demographic variables.
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Results: Experiential avoidance significantly predicted PTSD symptoms (f = 0.395, 95% CI
[0.231, 0.565]). HBM constructs were negatively associated with experiential avoidance ( = -
0.198, 95% CI [-0.270, -0.108]) and PTSD symptoms (B = -0.119, 95% CI [-0.216, -0.006]).
Mediation analysis indicated that experiential avoidance partially mediated the relationship
between HBM constructs and PTSD (3 = -0.078, 95% CI [-0.132, -0.037]), with a total effect of -
0.197. Age moderated the relationship between HBM and experiential avoidance (f = -0.114,
95% CI [-0.207, -0.025]) as well as the indirect pathway to PTSD. Sex significantly predicted
PTSD symptoms (B = 0.358, 95% CI [0.214, 0.501]). Cluster analysis showed that experiential
avoidance and perceived barriers significantly differentiated high and low PTSD symptom

groups.

Conclusion: The findings support a conditional cognitive-emotional model in which Health
Belief Model constructs influence PTSD symptoms both directly and indirectly through
experiential avoidance. Demographic factors shape the strength of these relationships, while
perceived barriers and experiential avoidance emerge as key determinants of trauma-related

distress among healthcare workers.

Keywords: Health Belief Model; Experiential Avoidance; PTSD; Healthcare Workers; PLS-

SEM; Mediation; Moderation
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INTRODUCTION

The world was gripped with fear following the emergence of COVID-19 in Wuhan, Hubei
Province, China on 31 December 2019, which subsequently led to the declaration of a pandemic
by the World Health Organization (WHQO) on 13 January 2020 [1]. The COVID-19 pandemic
resulted in substantial global morbidity and mortality, with millions of confirmed cases and

significant fatalities reported worldwide [1]. In Africa, the virus was first confirmed in Egypt on
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14 February 2020 and rapidly spread to Nigeria within a week, where thousands of cases and

several hundred deaths were recorded [2-3].

The rapid emergence of the pandemic created widespread fear, uncertainty, and psychological
distress within the Nigerian population. These effects were intensified by structural and
infrastructural challenges, including limited access to electricity, television, and radio in some
regions, which constrained timely access to accurate health information. Government-imposed
containment measures, including lockdowns and closure of public institutions, further disrupted
daily life and contributed to increased psychological distress, hopelessness, and anxiety among

the general population.

Among the most affected groups were healthcare workers, who were exposed to heightened
occupational demands within an already fragile healthcare system. Nigeria’s healthcare system is
characterized by limited resources, weak referral structures, and low health insurance coverage,
all of which increase occupational stress during public health emergencies [4]. In addition, the
healthcare workforce remains critically inadequate, with an estimated doctor-to-patient ratio of
approximately 1:2753, significantly limiting service delivery capacity during crises [5-6]. These
conditions place healthcare workers at elevated risk of psychological strain, particularly during

pandemics.

Emerging evidence suggests that healthcare workers exposed to traumatic clinical environments
are at increased risk of developing post-traumatic stress disorder (PTSD), characterized by
symptoms such as re-experiencing, avoidance, and hyperarousal [7-8]. PTSD is not only a
consequence of trauma exposure but is also shaped by cognitive appraisals and emotional

regulation processes [9]
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The Health Belief Model (HBM) [10-11] provides a cognitive framework for understanding how
individuals perceive and respond to health threats. It posits that perceptions of susceptibility,
severity, and barriers influence psychological and behavioral responses. In the context of
healthcare workers during COVID-19, these beliefs may shape how individuals interpret risk

exposure and manage stress-related experiences.

However, cognitive appraisal alone may not fully explain the development of PTSD symptoms.
Experiential Avoidance (EA), defined as the tendency to avoid or suppress unwanted internal
experiences, has been identified as a key maladaptive coping mechanism within psychological
flexibility theory [9]. High levels of experiential avoidance may prevent effective emotional

processing of traumatic experiences, thereby increasing vulnerability to PTSD symptoms.

Integrating these frameworks, this study proposes that health beliefs influence PTSD symptoms
both directly and indirectly through experiential avoidance. Specifically, maladaptive coping
processes may mediate the relationship between cognitive appraisals of health threats and

psychological outcomes.

Furthermore, individual differences may shape these relationships. Age may influence the
strength of associations between health beliefs and experiential avoidance due to developmental
differences in cognitive appraisal, coping flexibility, and emotional regulation across the
lifespan. Similarly, sex differences in emotional processing and stress reactivity suggest that the
relationship between experiential avoidance and PTSD symptoms may vary between males and

females.

Posttraumatic stress disorder and experiential avoidance
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These structural and systemic deficiencies placed healthcare workers at increased risk of
posttraumatic stress disorder (PTSD) such as re-experiencing , hypervigilence, and avoidance.
Studies in Asia, Europe and some countries in Africa have demonstrated HCWs suffered from
severe PTSD during the COVID-19 pandemic (7-8,12). Evidence from a meta-analysis indicates
that approximately 13.52% of frontline healthcare workers experienced PTSD during the
COVID-19 pandemic (95% CI: 9.06-17.98), reflecting a considerable psychological burden
associated with prolonged exposure to pandemic-related stressors, however, to our knowledge

research on PTSD among healthcare workers in Nigeria most especially Ekiti State is not known.

This high prevalence suggests that healthcare workers are vulnerable to trauma-related outcomes,
potentially influenced by maladaptive coping mechanisms such as experiential avoidance and
cognitive appraisals related to health threats [13]. In addition, North et al [14] to provides an in-
depth nosological consideration of the diagnosis of PTSD showed that the prevalence of PTSD
ranges from 12% to 96% in hospitalized COVID-19 patients, 4% to 73% in healthcare workers
and 3% to 67% of general populations. He and colleages later argued that diagnostic
frameworks such as ICD-11 provide broad criteria for trauma exposure, some scholars caution
against overextending the definition of trauma in the context of COVID-19. For instance, North
et al [14] argue that only individuals directly exposed to life-threatening events—such as severe
illness, intensive care conditions, or witnessing death—should be considered at risk of
developing PTSD. This distinction is important to avoid conflating general psychological distress

with trauma-related psychopathology.

In this context, healthcare workers represent a uniquely vulnerable population, as they are

frequently exposed to critical and life-threatening situations during the COVID-19 pandemic.
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Their frontline role involves direct interaction with severely ill patients, repeated exposure to
mortality, and high-risk clinical environments. Consequently, focusing on healthcare workers
allows for a more accurate examination of PTSD within a population that meets the clinical

threshold for trauma exposure.

Beyond nosological considerations that emphasize trauma exposure as a precursor to post-
traumatic stress disorder (PTSD), cognitive and information-processing mechanisms also play a
critical role in the development of PTSD. One such mechanism is experiential avoidance (EA),

which reflects maladaptive responses to internal psychological experiences[9].

Experiential avoidance refers to the tendency to avoid or suppress unwanted internal experiences
such as thoughts, emotions, memories, and physical sensations[15]. It is characterized by an
unwillingness to remain in contact with these internal experiences, leading individuals to engage

in cognitive and emotional strategies aimed at controlling or escaping them[16].

Empirical evidence strongly supports the role of experiential avoidance in PTSD. For instance,
Yarseah et al. [17] reported that experiential avoidance was a strong predictor of PTSD
symptoms (B = 0.814), explaining 67% of the variance (R? = 0.67). Similarly, experiential
avoidance has consistently been identified as a maladaptive coping strategy that contributes to

the development and maintenance of PTSD symptoms [14-17].

Mechanistically, experiential avoidance has been shown to heighten sensitivity to situational
cues, increasing susceptibility to anxiety and panic reactions [18]. It may also divert attention
away from task-relevant activities [19], bias cognitive evaluation through memory distortions,

and intensify emotional responses while reducing pain tolerance [20-21]. These processes
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interfere with adaptive emotional regulation and increase vulnerability to trauma-related

psychopathology.

Given these mechanisms, experiential avoidance can be conceptualized as a key psychological
process involved in the development of PTSD. Specifically, it represents a pathway through
which external stressors are translated into internal psychological distress. By disrupting
emotional processing and promoting maladaptive cognitive responses, experiential avoidance
may explain how exposure-related factors ultimately lead to PTSD symptoms among healthcare

workers.

Health Belief Model and PTSD

On the other hand, the relationship between health belief model and PTSD remains limited with
few studies using additive effect [17]. Health-related behaviors are shaped by both overt and
covert processes. Overt behaviors refer to observable actions such as adherence to protective
measures, whereas covert processes involve internal cognitive and emotional responses,
including perceptions of risk, fear, and appraisal of health threats [23]. These internal processes
play a critical role in how individuals interpret and respond to health-related situations. In
behavioural terms, overt behaviours are directly observable, whereas covert behaviours occur

internally and include private events such as thinking and imagining

Within this context, the Health Belief Model provides a useful framework for understanding how
such covert processes influence health behavior. The model posits that individuals’ actions are
guided by their perceptions of susceptibility, severity, benefits, and barriers, which are

fundamentally cognitive evaluations of health threats [11]. Thus, health beliefs can be
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understood as structured representations of covert processes that shape behavioral responses to

health risks.

Previous research has demonstrated a significant association between the Health Belief Model
(HBM) and post-traumatic stress disorder (PTSD), particularly among medical students, where
stronger health beliefs were associated with lower PTSD symptoms[24-25,17]. However, these
studies have primarily focused on direct relationships between cognitive health perceptions and
PTSD outcomes, without examining the underlying psychological mechanisms that explain this

association.

In addition, empirical evidence on the HBM-PTSD relationship remains limited, particularly in
high-risk occupational groups such as healthcare workers like Ekiti Stae. More importantly, little
is known about the processes through which health beliefs translate into psychological distress.
To address this gap, the present study extends existing literature by introducing experiential
avoidance as a potential mediating mechanism through which health beliefs influence PTSD
among healthcare workers. This approach provides a more comprehensive explanation of how

cognitive health perceptions are translated into maladaptive psychological outcomes.

Experiential Avoidance and Health belief model

The Health Belief Model (HBM) and Experiential Avoidance (EA) may be conceptually related
despite representing distinct psychological processes [26-27]. While HBM reflects individuals’
cognitive appraisals of health threats and behaviors, EA is a verbally mediated process involving
an unwillingness to remain in contact with negatively evaluated private experiences—such as

thoughts, memories, emotions, and bodily sensations—and deliberate efforts to control their
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form, frequency, or intensity, even when doing so leads to actions that are incongruent with
valued goals [28-29]. EA often functions as a short-term coping mechanism that provides
immediate emotional relief; however, over time, its use becomes negatively reinforced,
increasing the likelihood of repeated reliance on avoidance strategies when facing similar
situations [15]. Research has shown that individuals who frequently engage in experiential
avoidance may experience a progressive disengagement from valued life goals and a persistent
psychological struggle [30,31].

Within this framework, constructs of the Health Belief Model particularly perceived severity and
perceived susceptibility (often referred to as perceived seriousness) [32] may contribute to
emotional and psychological burden among healthcare workers. Additionally, perceived barriers,
which encompass obstacles encountered during health crises such as the COVID-19 pandemic,
may further intensify this burden. The HBM has been widely used to explain individual
perceptions and attitudes toward disease prevention and treatment adherence [32-34], positing
that health-related behaviors are influenced by perceived severity, susceptibility, and barriers to
action [35-37]. Since its development, the model has been expanded to include constructs such as
perceived benefits, self-efficacy, and cues to action [338], and it has been extensively applied in
preventive health contexts, including vaccination research [35].

Given that HBM constructs are inherently linked to perceptions of threat and risk, they may
evoke emotional responses that increase psychological distress. Recent research applying the
HBM to mental health discourse on social media indicates that higher perceived severity is
associated with increased negative emotional expression [39]. Although this work does not
directly examine experiential avoidance, heightened emotional distress has been theoretically

associated with greater reliance on avoidance-based coping strategies. Furthermore, empirical
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evidence indicates that perceived susceptibility and perceived severity are strong predictors of
perceived risk within the HBM framework [40]. While increased risk perception can promote
adaptive health behaviors, in high-stress contexts it may also lead to maladaptive coping
responses, such as experiential avoidance.

In this context, it is plausible that HBM constructs are associated with experiential avoidance, as
individuals may attempt to avoid distressing health-related thoughts and emotions. Conversely,
experiential avoidance may influence how individuals perceive health threats and barriers.
Empirical evidence by Yarseah et al. [17] supports a significant relationship between HBM and
EA; however, further studies are required to clarify the direction and magnitude of this
association. Additionally, recent findings suggest that HBM constructs are emotionally laden and
related to experiential processes [17], further supporting a potential link between HBM and EA.
Mediating Role of Experiential Avoidance (EA) in the Relationship Between Health Belief
Model (HBM) and PTSD

Building on the established relationship between Health Belief Model (HBM) constructs and
experiential avoidance (EA), it is important to examine the mediating mechanism through which
these variables influence psychological outcomes such as post-traumatic stress disorder (PTSD).
Experiential avoidance is a psychologically inflexible coping process characterized by efforts to
avoid or suppress distressing internal experiences, including thoughts, emotions, and memories
[30-32].

Notably, avoidance is also a core component of PTSD. Individuals with PTSD often engage in
avoidance of trauma-related thoughts, emotions, people, and situations. Within the framework of
psychological flexibility theory, such avoidance behaviors have been conceptualized as

manifestations of experiential avoidance [41-42]. This perspective suggests that psychological
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flexibility interferes with adaptive functioning and the pursuit of valued life goals, including
maintaining meaningful social relationships [30-31].

Empirical evidence further indicates that experiential avoidance frequently mediates the
relationships between emotional dysregulation, trauma exposure, and maladaptive behaviors,
including substance use. Elevated levels of experiential avoidance have also been associated with
impulsivity, psychiatric comorbidity, and poorer treatment adherence and outcomes [31].
Interventions targeting experiential avoidance, particularly Acceptance and Commitment
Therapy (ACT), have demonstrated effectiveness in reducing avoidance patterns and improving
psychological functioning. Collectively, these findings support the view that experiential
avoidance operates as a transdiagnostic process underlying vulnerability to, and persistence of, a

range of psychological disorders.

The mediation hypothesis posits that experiential avoidance explains the relationship between
Health Belief Model (HBM) constructs and PTSD symptoms. Within the Health Belief Model,
cognitive appraisals such as perceived susceptibility, severity, and barriers influence how
individuals respond to perceived health-related threats [26-27]. These cognitive evaluations have

been associated with psychological distress in high-stress occupational settings.

Experiential avoidance, as conceptualized in Acceptance and Commitment Therapy, refers to
attempts to avoid or suppress unwanted internal experiences, which can temporarily reduce
distress but contribute to long-term psychological dysfunction [31-32]. Empirical evidence
shows that experiential avoidance is strongly linked to PTSD symptoms and other forms of

trauma-related distress [17,41].
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Although the full mediating pathway has not been extensively tested, prior literature supports the
individual relationships between HBM constructs and distress, and between experiential
avoidance and PTSD. Therefore, experiential avoidance is theoretically positioned as a
mechanism through which cognitive health beliefs influence PTSD symptoms among healthcare

workers in Ekiti State.

Age has been widely discussed in psychological and health behavior literature as a relevant
demographic factor influencing stress responses, cognitive appraisal, and coping mechanisms.
The Strength and Vulnerability Integration Theory [43] proposes that emotional regulation
capacities tend to improve with age due to greater motivational control and accumulated life
experience. Similarly, lifespan developmental theories suggest that older adults are more likely
to adopt adaptive coping strategies and demonstrate greater emotional stability compared to

younger individuals [44-45].

Within health behavior research, the Health Belief Model also suggests that cognitive appraisals
such as perceived susceptibility, severity, and barriers may be interpreted differently across age
groups, potentially influencing health-related decision-making and emotional responses [26-27].
Younger individuals are often reported to exhibit higher emotional reactivity and less stable
coping strategies, whereas older adults tend to rely on more experience-based and emotion-

regulation-focused coping mechanisms.

However, evidence across studies remains mixed, as age-related differences are often influenced
by contextual stressors, particularly in high-demand environments where chronic stress exposure

may reduce typical developmental advantages in emotional regulation.
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The moderating roles of agerange and Sex among HCWs

Healthcare workers (HCWs) experienced substantial psychological strain during the COVID-19
pandemic, with increased risks of occupational stress, emotional exhaustion, and trauma-related
symptoms. High job demands and sustained patient interaction have been consistently linked to
elevated psychological burden among health professionals [46]. Empirical evidence further
demonstrates variability in stress levels across professional groups, with nurses and frontline

healthcare staff reporting the highest levels of distress compared to other medical personnel [47].

Importantly, demographic differences in psychological outcomes have been widely documented.
Female healthcare workers consistently report higher levels of psychological distress, anxiety,
and PTSD-related symptoms compared to males [48-50]. In addition, age has been identified as a
relevant factor, although findings remain mixed, with some studies suggesting greater
vulnerability among younger workers, while others highlight increased strain among older or
more experienced staff [51-52]. Occupational characteristics, including years of practice and
professional role, have also been associated with variations in psychological responses, including

experiential avoidance and health-related beliefs during the pandemic [17, 53-54].

However, despite this growing body of evidence, most studies have examined demographic
variables such as age and sex as independent predictors of psychological outcomes rather than as
factors that may influence the relationships among key psychological constructs. Given that
Health Belief Model (HBM) constructs and experiential avoidance (EA) are central to
understanding PTSD risk, it is plausible that demographic characteristics may shape how these
variables interact. Specifically, age and sex may influence the strength or direction of the

relationships between HBM constructs, experiential avoidance, and PTSD symptoms.
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Therefore, the present study extends prior research by examining the moderating roles of age
range and sex in the relationship between HBM constructs, experiential avoidance, and PTSD
symptoms among healthcare workers, thereby addressing an important gap in the literature

[52,55].

Theoretical Framework

This study is grounded in the Health Belief Model (HBM), which proposes that individuals’
cognitive appraisals of health threats influence their emotional and behavioral responses. Within
the context of trauma exposure, health-related beliefs may shape how individuals interpret and

respond to distressing experiences, thereby influencing psychological outcomes.

Complementing this framework, Experiential Avoidance (EA) refers to the tendency to avoid or
suppress unwanted internal experiences such as thoughts, emotions, or memories. High levels of
experiential avoidance are considered maladaptive, as they may interfere with emotional
processing of trauma and contribute to the persistence of Post-Traumatic Stress Disorder (PTSD)

symptoms.

Based on this integrated perspective, PTSD is conceptualized as an outcome influenced by both
cognitive (health beliefs) and emotional regulation (experiential avoidance) processes.
Specifically, adaptive health beliefs are expected to reduce maladaptive avoidance tendencies,
thereby lowering PTSD symptom severity, whereas higher experiential avoidance is expected to
intensify PTSD symptoms.The model further incorporates demographic variables as boundary
conditions. Age is conceptualized as a contextual factor that may influence how health beliefs
translate into experiential avoidance, reflecting developmental differences in cognitive appraisal

and coping flexibility. Sex is considered a potential determinant of PTSD symptom severity,
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given established evidence of gender differences in trauma exposure, emotional regulation, and
stress reactivity. Overall, the study adopts an integrated cognitive—behavioral framework in
which health beliefs influence PTSD outcomes both directly and indirectly through experiential

avoidance, while demographic characteristics condition these relationships.

This study aims to examine the relationships among Health Belief Model (HBM) constructs,
experiential avoidance, and PTSD symptoms. In particular, it evaluates the direct and indirect
(mediation) pathways linking health beliefs to PTSD through experiential avoidance, and
assesses whether these relationships are conditioned by demographic factors, specifically age and

Sex.

Method

1. Ethical Considerations

Ethical approval for this study was obtained from the Human Research and Ethics Committee of
the Federal Teaching Hospital, Ido-EKkiti (Approval No: ERC/2020/03/22/7965). Additional
authorization was granted by the Research Training and Service Unit of the Federal Ministry of
Health. All procedures involving human participants were conducted in accordance with relevant

national guidelines and the Declaration of Helsinki.

2. Research Design

This study employed a quantitative cross-sectional design conducted among healthcare workers during

the COVID-19 pandemic in 2020 in Ekiti State, Southwest Nigeria. The design was appropriate for
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examining associations between health beliefs, experiential avoidance, and PTSD symptoms at a single

point in time.

3. Setting and Participants

The study was conducted in EKkiti State, Southwest Nigeria, a region that experienced a high
burden of COVID-19 infections during the early phase of the pandemic. Ekiti State has a
population of approximately 5.4 million and is predominantly inhabited by the Yoruba ethnic
group with a well-established healthcare system comprising primary, secondary, and tertiary

healthcare facilities across both public and private sectors.

Ekiti State has 16 Local Government Areas. Of these two urban Local Government Areas
(LGAs), Ado and Ido-Osi, were purposively selected for this study because they host the state’s
major tertiary healthcare facilities, which played a central role in the management of COVID-19
cases during the pandemic. These areas were considered critical settings due to their high patient
load and increased exposure risk among healthcare workers. Participants comprised healthcare
workers, including medical doctors, nurses, and other frontline professionals working in
healthcare facilities within the selected LGAs. These individuals were directly involved in
patient care during the COVID-19 pandemic and were therefore at heightened risk of

psychological distress, including PTSD symptoms.

4. Participants and eligibility criteria

A total of 475 healthcare workers (HCWs) were recruited from healthcare facilities in Ado-EKiti
and Ido-Osi Local Government Areas of EKkiti State, Southwest Nigeria. The sample comprised

medical doctors, nurses, pharmacists, and other allied health professionals involved in healthcare
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service delivery during the COVID-19 pandemic. Participants were recruited using a snowball
sampling technique due to restricted access to healthcare facilities and the high workload of
frontline workers during the pandemic. Initial participants were identified through professional

networks and were asked to refer eligible colleagues.

Eligible participants were HCWSs aged 18 years or older who were actively employed in Ado-
Ekiti or 1do-Osi and involved in direct or indirect patient care during the COVID-19 pandemic.
HCWs were excluded if they were employed in any of the other 14 Local Government Areas of
Ekiti State or were not actively engaged in healthcare service delivery during the study period.

HCWs who provided incomplete responses were also excluded from the study.

Data Collection Procedure

Data were collected between May 5 and June 18, 2020, during the early phase of the COVID-19
pandemic. Two urban Local Government Areas (LGAs), Ado and lIdo-Osi in Ekiti State,
Southwest Nigeria, were purposively selected for this study due to their high concentration of
healthcare facilities, including the state’s tertiary hospitals that were actively involved in the

management of COVID-19 cases.

Healthcare workers were recruited using a snowball sampling technique to facilitate access to
frontline professionals under the restricted and high-risk conditions of the pandemic. Initial
participants were identified through professional networks within selected healthcare facilities

and were subsequently asked to refer eligible colleagues.

Data were collected using a structured self-administered questionnaire distributed through both

paper-based and limited online formats, depending on accessibility. Given the contagious nature
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of COVID-19, strict safety protocols were observed during data collection, including the use of
personal protective equipment (PPE), adherence to physical distancing guidelines, and

minimization of direct contact.

Participation was voluntary, and informed consent was obtained from all participants prior to
data collection. A total of 475 completed responses were obtained and included in the final

analysis.

Measures

PTSD Symptoms

PTSD symptoms were assessed using the PTSD Checklist — Civilian Version (PCL-C), a widely
used self-report measure developed by Weathers et al [56], developed based on DSM-IV criteria
and comprising re-experiencing, avoidance, and hyperarousal symptom clusters. Although the
PTSD Checklist used in this study is based on DSM-1V criteria, evidence from psychometric and
crosswalk studies indicates substantial comparability between DSM-IV and DSM-5 PTSD
measures. Empirical work has demonstrated strong overlap in symptom measurement and
scoring equivalence across versions, with high correspondence observed in both clinical and
non-clinical samples [57-58]. This suggests that DSM-IV-based PTSD symptom measures
remain suitable for assessing overall PTSD symptom severity in research contexts, particularly in
occupational and non-diagnostic populations. [57]. This supports the continued use of DSM-IV-
based instruments in contemporary epidemiological and comparative research. In this study,

PTSD was modeled as a reflective latent construct and demonstrated strong internal consistency
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(o = 0.875; CR =0.923) and convergent validity (AVE = 0.800). Discriminant validity was also

established, with HTMT values below the recommended threshold of 0.85 (maximum = 0.508).

Experiential Avoidance

Experiential avoidance was measured using the Acceptance and Action Questionnaire-11 (AAQ-
I1) developed by Bond et al.[41]. The AAQ-II is a 7-item scale assessing psychological
inflexibility and avoidance of unwanted internal experiences using a Likert-type response format.
High scores on the AAQ-2 are reflective of greater experiential avoidance and immobility , while
low scores reflect greater acceptance and action. Test scores on the AAQ-II have demonstrated
good internal consistency and test-retest reliability in community samples [41]. Prior research
has demonstrated strong psychometric properties, including good internal consistency (a ~ 0.84),
test—retest reliability (= 0.81) [41], and strong convergent validity with measures of
psychological distress. he AAQ-II has demonstrated strong psychometric properties in prior
research, including good internal consistency and test—retest reliability [41]. In the present study,
the construct demonstrated strong internal consistency (o« = 0.852; CR = 0.888) and adequate

convergent validity (AVE = 0.532).

Health Belief Model (HBM)

The Health Belief Model (HBM) is a theoretical framework used to explain health-related
behavior (Rosenstock [27]; Becker [59]). In this study, it was operationalized through three core
constructs: perceived susceptibility, perceived severity, and perceived barriers. As HBM is a

conceptual model rather than a standardized scale, its measurement depends on contextual
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operationalization. However, previous studies have reported acceptable internal consistency for
its components when properly adapted, typically exceeding Cronbach’s alpha values of 0.70[60].
For this recent study the internal consistency (a = 0.717; CR = 0.900 ) and convergent validity
(AVE = 0.599). In the present study, the HBM construct demonstrated acceptable psychometric
properties, with internal consistency reliability (« = 0.717; CR = 0.900) and adequate convergent

validity (AVE = 0.599).

Data analysis

Data were analyzed using SmartPLS (version 4.1) following established guidelines for Partial
Least Squares Structural Equation Modeling (PLS-SEM) [60]. This approach is suitable for
modeling complex relationships among latent constructs and for estimating direct, indirect
(mediation), and moderation effects. Prior to analysis, the data were screened for missing values
and multivariate outliers using Mahalanobis distance. Descriptive statistics (means, standard

deviations, and ranges) were computed to summarize the study variables.

The analysis was conducted in two stages following established guidelines for partial least
squares structural equation modeling (PLS-SEM) (Hair et al., 2017; Hair et al., 2019)[60-61].
First, the measurement model was evaluated in terms of indicator reliability (outer loadings),
internal consistency reliability (Cronbach’s alpha, rho_A, and composite reliability), convergent
validity (average variance extracted), and discriminant validity using the Fornell-Larcker
criterion [62], Heterotrait-Monotrait ratio (HTMT) Henseler et al [63], and cross-loadings.
Second, the structural model was assessed using bootstrapping with 10,000 resamples to estimate

path coefficients and their statistical significance. Mediation (experiential avoidance) and
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moderation (age range and sex) effects were examined within the structural model, while

multicollinearity was evaluated using variance inflation factor (VIF).

Model predictive performance was assessed using Stone-Geisser’s Q?, PLSpredict, and the
cross-validated predictive ability test (CVPAT), providing evidence of out-of-sample predictive
relevance. Additionally, k-means cluster analysis was conducted using SPSS to identify distinct
subgroups based on PTSD symptom profiles, complementing the variable-centered PLS-SEM

approach with a person-centered perspective.

Result

Assumption Testing and Data Screening

Prior to structural model analysis, the dataset was screened to ensure suitability for partial least
squares structural equation modeling (PLS-SEM). Missing data were minimal and appropriately
handled using standard statistical procedures. Multivariate outliers were assessed using
Mahalanobis distance, and no significant outliers were identified in the dataset. Common method

bias was examined, and no substantial bias was detected in the data.

Table 1: Descriptive Statistics for Key Variables

Variable M SD

Perceived 475 33.12 6.06
Susceptibility
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Perceived Severity 475 239 5.22
Perceived Barriers 475 4491 7.33
Experiential 475 14.43 8.04
avoidance

PTSD 475 30.34 12.05
Re-experiencing 475 9.39 4.36
Avoidance 475 11.16 4.9
Hyper-vigilance 475 9.79 421

Note. N = sample size; M = mean; SD = standard deviation.

Descriptive statistics for the study variables are presented in Table 1. Perceived susceptibility (M
= 33.12, SD = 6.06), perceived severity (M = 23.90, SD = 5.22), and perceived barriers (M =
4491, SD = 7.33) were observed at moderate levels. Experiential avoidance showed a mean
score of 14.43 (SD = 8.04), indicating variability in experiential avoidance across participants.
PTSD symptoms had a mean score of 30.34 (SD = 12.05), with subscale means of 9.39 (SD =
4.36) for re-experiencing, 11.16 (SD = 4.90) for avoidance, and 9.79 (SD = 4.21) for

hyperarousal.

In terms of distribution, perceived susceptibility was categorized as low (2.9%), moderate
(49.5%), and high (47.6%), while perceived severity was predominantly moderate (68.8%).
Perceived barriers were distributed as low (15.2%), moderate (50.1%), and high (34.7%).

Experiential avoidance scores ranged from 7 to 49, reflecting variability across participants.

PTSD Prevalence, Symptom Profile, and Clustering

Based on DSM-IV symptom criteria applied to the PTSD Symptom Scale—Civilian Version, the
prevalence of PTSD in the sample was 21.9%. Symptom profile analysis indicated that
hyperarousal symptoms were most frequently endorsed (81.7%), followed by avoidance (74.2%)
and re-experiencing symptoms (68.4%), suggesting that arousal-related symptoms were the most

prominent feature of PTSD in the study population.
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K-means cluster analysis (k = 2) was conducted to identify heterogeneity in symptom
presentation. The analysis revealed two distinct groups comprising a low symptom cluster
(66.3%) and a high symptom cluster (33.7%), with clear separation across PTSD indicators
based on cluster centroids. One-way ANOVA results confirmed statistically significant
differences across all PTSD symptom dimensions (p < .001), indicating meaningful variation in
symptom severity between clusters.

4.5 Cluster Validation and Group Differences

Independent samples t-tests were conducted to examine differences in Health Belief Model
constructs, experiential avoidance, and demographic variables between the two clusters (Table
2). Results indicated that perceived barriers and experiential avoidance significantly differed
between groups, while perceived susceptibility and perceived severity did not show statistically
significant differences. Among demographic variables, sex showed a significant difference,
while age was marginal. Overall, cluster membership was primarily differentiated by experiential

avoidance and perceived barriers rather than general risk perception.

Table 2: Differences between PTSD Symptom Clusters on Study Variables

Variable Low PTSD High PTSD t p Mean 95% ClI
(Cluster 1)) M+ (Cluster 2) M £ Difference
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SD (n =160) SD (n = 315)
Perceived 32.88 £6.19 33.25+5.99 -0.639 .523 -0.376 [-1.532,
susceptibility 0.781]
Perceived 23.34 +5.34 24.19+5.15 -1.679 .094 -0.850 [-1.844,
severity 0.144]
Perceived 43.12 £7.04 45.82 £7.32 -3.852 < -2.703 [-4.083,
barriers .001 -1.324]
Experiential 19.66 + 8.53 11.77 £6.30 11.403 < 7.891 [6.531,
avoidance .001 9.251]
Age range 2.78 +1.61 3.11+1.79 -1.940 .053 -0.327 [-0.658,
0.004]
Sex 1.79£0.41 1.57+£0.50 4882 < 0.222 [0.133,
.001 0.312]

Note. Cluster 1 = low PTSD symptom group; Cluster 2 = high PTSD symptom group. Values are
presented as mean + standard deviation. t = independent samples t-test statistic; Cl = confidence
interval. *p < .05, **p < .01, ***p < .001.

As shown in Table 2, to examine differences between the identified PTSD symptom clusters,
independent samples t-tests were conducted on Health Belief Model constructs, experiential
avoidance, and demographic variables. The results (Table 2) indicate that cluster membership
was primarily differentiated by perceived barriers and experiential avoidance, both of which
were significantly higher in the high symptom cluster. In contrast, perceived susceptibility and

perceived severity did not significantly differ between clusters. Among demographic variables,

sex showed a significant difference, while age was marginal.

Measurement Model Assessment

As shown in Table 3, the measurement model was evaluated using SmartPLS in accordance with
established guidelines for partial least squares structural equation modeling [60-61]. The
assessment included indicator reliability, internal consistency reliability, convergent validity, and

discriminant validity.
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Indicator reliability was assessed using outer loadings. Most indicators exceeded the
recommended threshold of 0.70, indicating adequate item reliability. However, a few indicators
showed slightly lower loadings, including perceived susceptibility (0.564) within the Health
Belief Model and selected experiential avoidance items (D38 = 0.658; D41 = 0.698; D44 =
0.690). These indicators were retained based on theoretical relevance, as their removal did not

result in substantial improvements in composite reliability or average variance extracted [60].

Internal consistency reliability was assessed using Cronbach’s alpha, rho_A, and composite
reliability (CR). All constructs demonstrated acceptable to strong reliability. Although
Cronbach’s alpha remains widely used in behavioral research, composite reliability and rho_A
provide more robust estimates of internal consistency, as Cronbach’s alpha assumes tau-

equivalence among indicators, which is often unrealistic in applied research contexts.

Convergent validity was assessed using Average Variance Extracted (AVE). All constructs
exceeded the recommended threshold of 0.50, indicating adequate convergent validity.
Experiential avoidance (AVE = 0.52), the Health Belief Model (AVE = 0.66), and PTSD (AVE

= 0.77) all demonstrated satisfactory levels of explained variance.

Table 3: Measurement Model Results (Factor Loadings, Reliability, and
Convergent Validity)

Construct Indicator Loading &« rhoa CR AVE
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Experiential Avoidance D38 0.658 0.852 0.857 0.888 0.532
D39 0.739
D40 0.778
D41 0.698
D42 0.794
D43 0.738
D44 0.690
Health Belief Model Barriers 0.923 0.717 0.900 0.812 0.599
Severity 0.791
Susceptibility 0.564
PTSD Avoidance 0.907 0.875 0.879 0.923 0.800

Hyper-vigilance 0.884
Re-experiencing 0.892

Note: a = Cronbach’s alpha; pA = Dijkstra—Henseler’s rho; CR = composite reliability; AVE =
average variance extracted.

Table 4: Discriminant Validity Heterotriat moontriat ratio

Construct EA HBM PTSD
EA — 0.188 0.508
HBM — — 0.196
PTSD = — —

Note: HTMT values below 0.85 indicate adequate discriminant validity.

As demonstrated in table 4, discriminant validity was assessed using the Heterotrait—-Monotrait
ratio (HTMT) and the Fornell-Larcker criterion. As shown in Table [2] , all HTMT values were
below the conservative threshold of 0.85, confirming adequate discriminant validity. In addition,
the Fornell-Larcker criterion was satisfied, as the square roots of AVE exceeded inter-construct

correlations for all constructs [62].

Structural model assessment
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The structural model in Figure 1 was assessed using Partial Least Squares Structural Equation
Modeling (PLS-SEM) in SmartPLS to estimate the relationships among latent constructs and test
the proposed hypotheses. Bootstrapping with 10,000 resamples was conducted to evaluate the
significance of path coefficients and to generate bias-corrected confidence intervals. This non-

parametric procedure was used to assess the stability and robustness of the estimated effects.

Mediation effects were examined by assessing the significance of specific indirect effects using
bootstrapped confidence intervals, with mediation established when the confidence intervals did
not include zero. Moderation effects were tested through the inclusion of interaction terms in the
structural model, and their significance was evaluated using bootstrapping. jMulticollinearity
was assessed using variance inflation factor (VIF). All VIF values ranged from 1.000 to 2.440,
which are well below the recommended threshold of 5.0 (Hair et al [61] and the more
conservative threshold of 3.3 Kock [64], indicating that multicollinearity was not a concern

among the predictor constructs and interaction terms in the model (see figure 1).

Figure 1: Structural Model Showing Path Coefficients and Relationships
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Note. Values represent standardized path coefficients (B) obtained from bootstrapping (10,000
resamples). p < .05, p < .01, p < .001. EA = Experiential Avoidance; HBM = Health Belief Model; PTSD =
Post-Traumatic Stress Disorder.

Model Fit

The model fit was assessed using the Standardized Root Mean Square Residual (SRMR),
d_ULS, d_G, Chi-square, and Normed Fit Index (NFI). The SRMR values for both the saturated
model (0.063) and the estimated model (0.073) were below the recommended threshold of 0.08,

indicating an acceptable model fit.

Although the NFI values (0.786 for the saturated model and 0.640 for the estimated model) were
below the conventional cut-off of 0.90, this is common in PLS-SEM, where model fit indices are
considered secondary to predictive accuracy and explanatory power. The d_ULS and d_G values
(0.484-0.641 and 0.188-0.294, respectively) further support acceptable model fit, although these

indices are primarily used for model comparison rather than absolute evaluation.

Overall, the results indicate that the structural model demonstrates an acceptable level of model

fit based on SRMR, supporting its suitability for hypothesis testing.

4.5 Predictive Relevance and Predictive Performance

The predictive capability of the structural model was assessed using both in-sample and out-of-
sample procedures. Predictive relevance was first evaluated using blindfolding based on cross-
validated redundancy (Q?). The results indicate that PTSD demonstrated moderate predictive
relevance (Q? = 0.144), suggesting that the model captures a meaningful proportion of variance
in the primary endogenous construct. In contrast, experiential avoidance showed a small Q? value

(Q% = 0.016), indicating weak predictive relevance. As expected, exogenous variables such as
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age, sex, and Health Belief Model (HBM) constructs yielded Q? values of zero, as they are not
predicted within the structural model.

At the indicator level, PTSD-related dimensions exhibited relatively stronger predictive
relevance, particularly avoidance (Q? = 0.171), re-experiencing (Q? = 0.134), and hypervigilance
(Q2 = 0.127), whereas several other indicators showed low Q2 values, suggesting limited
predictive contribution at the item level.

To further assess out-of-sample predictive performance, PLSpredict and cross-validated
predictive ability testing (CVPAT) were conducted as supplementary diagnostic procedures. The
PLSpredict results indicated limited predictive performance, as Q?predict values were close to
zero and root mean squared error (RMSE) values showed minimal improvement over linear
model benchmarks. Similarly, CVPAT results indicated that the PLS-SEM model did not
consistently outperform the linear benchmark model across constructs.

Taken together, these findings suggest that the model demonstrates stronger explanatory
relevance than predictive performance, with moderate in-sample predictive relevance for PTSD
but limited out-of-sample predictive accuracy. This pattern is consistent with the primary aim of
the study, which is to explain the cognitive—emotional mechanisms linking Health Belief Model

constructs, experiential avoidance, and PTSD symptoms rather than to optimize prediction.

Table 5: Structural Model Results (Bootstrapped Path Coefficients)

Hypothesis Path B 959% CI Interpretation
H1 EA — PTSD 0.395 [0.231,0.565] Supported

H2 HBM — EA -0.198 [-0.270, -0.108] Supported

H3 HBM — PTSD -0.119 [-0.216, -0.006] Supported

H4 HBM — EA — PTSD -0.078 [-0.132,-0.037] Supported

H5 Age — EA 0.018 [-0.070,0.108] Not supported
H6 Age x HBM — EA -0.114 [-0.207, -0.025] Supported

H7 Sex — PTSD 0.358 [0.214,0.501] Supported

H8 Sex x EA — PTSD 0.040 [-0.165, 0.258] Not supported
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H9 Age — EA — PTSD 0.007 [-0.026, 0.050] Not supported
H10 Age x (HBM — EA — PTSD) -0.045 [-0.098, -0.009] Supported

Note. B = standardized path coefficient; Cl = bias-corrected 95% confidence interval; EA =
experiential avoidance; HBM = Health Belief Model. Significant effects are indicated when the
confidence interval does not include zero.

Structural Model Results

As indicated in Table 5, the structural model was assessed using bootstrapping with 10,000
resamples to evaluate the hypothesized direct, indirect, moderating, and conditional indirect

relationships among Health Belief Model (HBM) constructs, experiential avoidance,

demographic variables, and PTSD symptoms.

Experiential avoidance was positively associated with PTSD symptoms (B = 0.395, 95% ClI
[0.231, 0.565]), supporting H1. Health Belief Model (HBM) constructs were negatively
associated with experiential avoidance (B = —0.198, 95% CI [-0.270, —0.108]), supporting H2,
and negatively associated with PTSD symptoms (p = -0.119, 95% CI [-0.216, -0.006]),

supporting H3.

The indirect effect of HBM on PTSD symptoms through experiential avoidance was significant
(B = -0.078, 95% CI [-0.132, —0.037]), supporting H4 and indicating partial mediation. By
combining the direct and indirect pathways, the total effect of HBM on PTSD symptoms was
estimated at B = —0.197, indicating that stronger health beliefs were associated with lower PTSD

symptoms through both direct and indirect pathways.

Age was not significantly associated with experiential avoidance (p = 0.018, 95% CI [-0.070,
0.108]), and therefore H5 was not supported. However, age significantly moderated the
relationship between HBM constructs and experiential avoidance (p = -0.114, 95% CI [-0.207,

—0.025]), supporting H6. As seems in a simple slop analysis in figure 2, at low levels of health
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beliefs (=1 SD), experiential avoidance is highest among older individuals (= +0.30) compared to
younger individuals (= +0.05). However, at high levels of health beliefs (+1 SD), experiential
avoidance decreases substantially among older individuals (= —0.30) but only slightly among
younger individuals (= —0.10). This indicates that the negative association between health beliefs

and experiential avoidance is markedly stronger in older individuals.

Figure 2 goes here: Age x HBM — Experiential Avoidance interaction plot

AGERANGE x Health Belief Madel

Note. The figure illustrates the interaction between Age Range and Health Belief Model (HBM)
on Experiential Avoidance at low (-1 SD), mean, and high (+1 SD) levels of Age Range.

However, the moderating effect of sex on the relationship between experiential avoidance and

Sex showed a significant positive association with PTSD symptoms (p = 0.358, 95% CI [0.214,
0.501]), supporting H7. However, the moderating effect of sex on the relationship between
experiential avoidance and PTSD symptoms was not significant (B = 0.040, 95% CI [-0.165,
0.258]), and therefore H8 was not supported. Experiential avoidance (EA) showed a consistent
positive relationship with PTSD symptoms across both groups, increasing from approximately

-0.35 to 0.45 in the lower group and from 0.00 to 0.80 in the higher group as EA moved from
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-1 SD to +1 SD. The higher group consistently exhibited greater PTSD symptoms across all
levels of EA, with a stable between-group difference and parallel slopes, indicating no

meaningful Sex x EA interaction effect.

Figure 3 goes here: Sex x Experiential Avoidance — PTSD interaction plot

Note. The figure illustrates the interaction between Sex and Experiential Avoidance in predicting
PTSD symptoms at low (—1 SD) and high (+1 SD) levels of Experiential Avoidance..

The indirect effect of age on PTSD symptoms through experiential avoidance was not significant
(B = 0.007, 95% CI [-0.026, 0.050]), indicating that H9 was not supported. In contrast, the
conditional indirect effect of age on the relationship between HBM constructs and PTSD
symptoms through experiential avoidance was significant (B = -0.045, 95% CI [-0.098,

—0.009]), supporting H10 and indicating moderated mediation.

Overall, the findings suggest that experiential avoidance functions as an important psychological
pathway linking health beliefs to PTSD symptoms. Health beliefs were associated with lower
experiential avoidance and reduced PTSD symptoms, while age conditioned the strength of the
indirect relationship between HBM constructs and PTSD symptoms through experiential

avoidance.
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DISCUSSION

This study examined a cognitive—emotional framework in which health beliefs influence post-
traumatic stress disorder (PTSD) symptoms both directly and indirectly through experiential
avoidance, while demographic factors condition these relationships. Overall, the findings provide
partial support for this model, highlighting the joint role of cognitive appraisals and emotion

regulation processes in shaping PTSD symptom severity among healthcare workers.

Experiential avoidance emerged as a key mechanism linking health beliefs to PTSD, while
demographic factors played differentiated roles, with age acting as a contextual moderator and
sex directly associated with PTSD symptoms. Together, these findings reflect the direct,

mediating, and conditional pathways specified in the study.

Experiential avoidance emerged as the strongest predictor of PTSD symptoms (p = 0.395, 95%
Cl [0.231, 0.565]), supporting process-based models of psychopathology and theoretical
frameworks such as Acceptance and Commitment Therapy, which conceptualize avoidance of
internal experiences as a central mechanism underlying psychological distress [9,28]. Healthcare
workers reporting higher levels of experiential avoidance also demonstrated greater PTSD
symptom severity, suggesting that avoidance-based coping may be maladaptive in high-stress
clinical environments during infectious disease outbreaks. In healthcare settings such as those in
Ekiti State, repeated exposure to emotionally demanding situations may increase reliance on

avoidance-oriented coping strategies.

This interpretation was further supported by the cluster analysis, which demonstrated
substantially higher levels of experiential avoidance among participants in the high PTSD

symptom cluster compared with the low symptom cluster. The convergence between the
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structural model and person-centered findings suggests that experiential avoidance may represent

an important marker of PTSD symptom severity among healthcare workers [17].

Health Belief Model constructs were negatively associated with both experiential avoidance (p =
-0.198, 95% CI [-0.270, —0.108]) and PTSD symptoms ( = -0.119, 95% CI [-0.216, —0.006]),
indicating that more adaptive health-related cognitive appraisals were linked to lower
psychological distress. This finding is consistent with the Health Belief Model, which proposes
that perceptions of susceptibility, severity, and barriers shape emotional and behavioral
responses to health threats [26,27]. Additional insight from the cluster analysis revealed that
perceived barriers differed significantly across PTSD symptom groups, with higher levels
observed in the high PTSD cluster, whereas perceived susceptibility and severity did not
significantly differ between groups. This finding is consistent with previous studies suggesting
that perceived barriers may be more closely associated with psychological distress than general

perceptions of health risk [65].

The indirect effect of Health Belief Model constructs on PTSD symptoms through experiential
avoidance was significant (p = —0.078, 95% CI [-0.132, —-0.037]), suggesting that avoidance-
based coping may represent an important psychological mechanism linking health-related
cognitions to trauma-related distress. Healthcare workers with more adaptive perceptions of
health threats may have been less likely to rely on experiential avoidance when confronted with
emotionally distressing situations, thereby reducing vulnerability to PTSD symptoms. This
interpretation is consistent with cognitive—behavioral and process-based frameworks, which
propose that maladaptive avoidance of internal experiences may maintain or intensify

psychological distress over time [15,30-32].
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In the context of the COVID-19 pandemic, healthcare workers were repeatedly exposed to
uncertainty, fear of infection, high workloads, and emotionally demanding clinical conditions.
Under such circumstances, adaptive health beliefs may facilitate more effective cognitive and
emotional processing of stressors, thereby reducing disengagement from distressing thoughts and
emotions. Collectively, the findings suggest that experiential avoidance may partially explain
how health-related beliefs translate into psychological outcomes among frontline healthcare

workers.

Taken together, the direct and indirect pathways indicate that Health Belief Model constructs
exerted an overall negative effect on PTSD symptoms (total effect p = —0.197), suggesting that
adaptive health beliefs were broadly associated with lower psychological distress among
healthcare workers. Although previous studies have examined Health Belief Model constructs in
relation to health behaviors and emotional responses to health threats, the present findings extend
this literature by demonstrating both direct and indirect associations between health beliefs and

PTSD symptoms through experiential avoidance.

The mediation analysis further indicated that experiential avoidance partially accounted for this
association, consistent with a partial mediation pattern. Although the cluster analysis did not
directly examine mediation effects, the finding that both experiential avoidance and perceived
barriers differentiated PTSD symptom groups provides additional support for the proposed

cognitive—emotional framework.

Demographic variables appeared to operate as boundary conditions rather than simple predictors.
Although age was not significantly associated with experiential avoidance, age significantly

moderated both the association between Health Belief Model constructs and experiential
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avoidance and the indirect pathway linking Health Belief Model constructs to PTSD symptoms
through experiential avoidance. These findings suggest that age may influence the strength of the
cognitive—emotional processes underlying psychological distress rather than directly influencing

avoidance responses themselves.

In contrast, sex showed a direct association with PTSD symptoms, with higher levels observed in
one group. This finding aligns with prior research showing higher PTSD symptom severity
among female healthcare workers [48-50]. However, sex did not moderate the relationship
between experiential avoidance and PTSD, indicating that the association between experiential

avoidance and PTSD is consistent across genders.

In summary, these findings extend the Health Belief Model by demonstrating its relevance not
only to health behavior but also to trauma-related psychological outcomes. When considered
alongside emotion regulation frameworks, the results highlight experiential avoidance as a key
process linking cognitive appraisals to PTSD symptoms. Furthermore, the findings indicate that
demographic factors such as age and sex do not fundamentally alter these relationships but
instead are associated with variation in their strength. This integrative perspective provides a
more comprehensive understanding of how cognitive and emotional processes are related to

trauma-related distress among healthcare workers in high-risk environments.

Conclusion

This study demonstrates that cognitive health beliefs and experiential avoidance operate within a
conditional cognitive—emotional framework to contribute to PTSD symptoms among healthcare

workers. The findings highlight experiential avoidance as a key psychological process linking
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health-related appraisals to trauma-related distress, while perceived barriers emerged as the most
influential cognitive component of the Health Belief Model. Demographic factors shaped the
strength of these relationships rather than their structural form, with sex showing a direct
association with PTSD symptoms and age moderating the cognitive—emotional pathway.
Specifically, age influenced the strength of the relationship between health beliefs and

experiential avoidance, as well as the indirect pathway to PTSD.

Although the model demonstrated limited out-of-sample predictive power relative to a linear
benchmark, it provides meaningful explanatory insight into the cognitive and emotional
mechanisms underlying PTSD in this population.Overall, the findings underscore the importance
of integrating cognitive appraisal and emotion regulation frameworks in understanding trauma-
related distress and suggest that interventions targeting experiential avoidance and perceived

barriers may be beneficial in high-risk healthcare settings.

THEORETICAL IMPLICATIONS

This study extends the Health Belief Model (HBM) beyond its traditional focus on health-related
behaviors by demonstrating its relevance to trauma-related psychological outcomes among
healthcare workers. The findings indicate that cognitive appraisals of health threats are
associated with PTSD symptoms through both direct and indirect pathways, suggesting that the

model has explanatory value beyond preventive health decision-making.

An integrated cognitive—emotional interpretation of the results further suggests that experiential

avoidance functions as a key mechanism through which health beliefs translate into
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psychological distress. This implies that PTSD is not solely a function of cognitive evaluation of
risk, but is also shaped by how individuals regulate the emotional responses generated by such
appraisals. In this sense, cognitive and emotional processes operate interactively rather than
independently in explaining trauma-related outcomes. The findings also refine the Health Belief
Model by indicating that its components do not exert uniform influence in psychological
contexts. Among the constructs examined, perceived barriers emerged as the most consistent
predictor of distress, suggesting that structural and contextual constraints may play a more
proximal role in shaping PTSD symptoms than more abstract risk perceptions such as
susceptibility and severity. This pattern implies that future theoretical applications of the HBM in

mental health contexts may benefit from considering differential weighting of its components.

Further theoretical insight is provided by the cluster analysis, which revealed distinct patterns of
PTSD symptom expression. The clear separation between high and low symptom groups,
particularly along dimensions of experiential avoidance and perceived barriers, suggests that
PTSD in this population is better understood as a heterogeneous and process-based condition
rather than a uniform response to trauma exposure. Finally, demographic variables appear to
function as contextual boundary conditions within this framework. Age influences the strength of
the cognitive—emotional pathway linking health beliefs and experiential avoidance, while sex is
directly associated with PTSD symptoms without altering the underlying psychological
mechanism. This suggests that demographic characteristics shape the intensity of psychological

processes rather than defining their structure.

LIMITATIONS
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Despite its contributions, this study has several limitations that should be considered when
interpreting the findings. The cross-sectional design limits the ability to draw causal inferences,
as the temporal ordering of relationships among cognitive beliefs, experiential avoidance, and
PTSD symptoms cannot be established. Longitudinal research is therefore needed to clarify the

direction and stability of these associations over time.

In addition, the use of self-reported measures introduces the possibility of response biases,
including social desirability and recall bias. This is particularly relevant in studies involving
psychological distress among healthcare workers, where reporting may be influenced by
occupational concerns. Future studies could strengthen validity by incorporating clinical
interviews or behavioral indicators alongside self-report measures. Although the measurement
model demonstrated acceptable reliability and validity, some Health Belief Model indicators,
particularly perceived susceptibility, showed relatively weaker loadings. This suggests that the
operationalization of certain constructs may require refinement in future research to ensure

stronger construct representation in similar contexts.

The study was also limited to healthcare workers in Ekiti State, which may restrict the
generalizability of the findings to other regions or healthcare systems with different
organizational structures, resources, and stress exposures. Replication in diverse settings is
therefore necessary. While cluster analysis provided useful evidence of heterogeneity in PTSD
symptom severity, it is a data-driven approach and does not imply causal classification. As such,
it should be interpreted as complementary to the structural model rather than evidence of latent
causal groupings. Finally, although PLS-SEM is well suited for complex predictive—explanatory

models, its predictive assessment procedures indicated limited out-of-sample performance
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relative to simpler benchmarks. In addition, PLS-SEM prioritizes variance explanation rather
than global model fit, which limits direct comparison with covariance-based structural equation

modeling approaches.

FUTURE RESEARCH DIRECTIONS
Future research should adopt longitudinal designs to better examine the temporal dynamics
among cognitive health beliefs, experiential avoidance, and PTSD symptoms. Such designs
would help clarify the directionality of effects and provide stronger evidence regarding how
these psychological processes evolve under sustained occupational stress. Further investigation is
also needed to unpack the differential roles of Health Belief Model components. The present
findings suggest that perceived barriers may be more strongly associated with psychological
distress than perceived susceptibility and severity, raising questions about whether certain

components exert more proximal influence in mental health applications of the model.

In addition, intervention-based studies are needed to determine whether reductions in
experiential avoidance translate into meaningful improvements in PTSD symptoms among
healthcare workers. This would help establish the clinical relevance of targeting emotion
regulation processes within trauma-informed interventions. Future research should also
incorporate broader contextual and individual difference variables, such as resilience, workload,
organizational support, coping styles, and prior trauma exposure. These factors may further
clarify vulnerability and protective mechanisms in high-stress healthcare environments. Given
the heterogeneous PTSD profiles observed in this study, future work should employ advanced

person-centered approaches such as latent profile analysis or mixture modeling to further
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validate and extend the cluster-based findings and improve understanding of psychological

subgroups.

Moreover, future studies should evaluate the predictive performance of the proposed model
using longitudinal or external datasets to determine its generalizability beyond cross-sectional

estimation and strengthen its applied relevance.

Finally, qualitative approaches would provide deeper insight into how healthcare workers
interpret health threats and regulate emotional responses in real-world clinical settings, thereby

complementing quantitative findings and enhancing theoretical development.

Data availability

The data used in this study are available from the corresponding author upon reasonable request.
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Figure 1: Structural Model Showing Path Coefficients and Relationships
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Note. Values represent standardized path coefficients (B) obtained from bootstrapping (10,000
resamples). p < .05, p < .01, p < .001. EA = Experiential Avoidance; HBM = Health Belief Model; PTSD =
Post-Traumatic Stress Disorder.

Figure 2 goeshere: Age x HBM — Experiential Avoidance interaction plot
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Note. The figure illustrates the interaction between Age Range and Health Belief Model (HBM)
on Experiential Avoidance at low (-1 SD), mean, and high (+1 SD) levels of Age Range.

Figure 3 goes here: Sex x Experiential Avoidance — PTSD interaction plot
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Note. The figure illustrates the interaction between Sex and Experiential Avoidance in predicting
PTSD symptoms at low (—1 SD) and high (+1 SD) levels of Experiential Avoidance..
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