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Abstract

Background: Psychological well-being is crucial for breast cancer survivors facing chronic illness and psychosocial challenges, yet
psychological well-being remains inconsistently defined in the literature. Objective: To clarify the definitions, attributes, antecedents,
consequences, and empirical indicators of psychological well-being using the Walker-Avant concept analysis. Methods: A
systematic literature review was conducted using PubMed, ScienceDirect, Google Scholar, and ProQuest. Empirical and theoretical
full-text studies addressing psychological well-being were selected following PRISMA guidelines. Seven articles were analyzed
using the eight steps of the Walker-Avant method. Results: Key frameworks from Ryff, Ryan and Deci, WHO, Diener et al., Keyes,
Zhou et al., and Grassi et al. indicate that psychological well-being is a motivational process characterized by self-acceptance,
emotional regulation, adaptive coping, positive social relationships, meaning in life, autonomy, and adaptive capacity. Antecedents
include illness perception, early distress, social support, and self-efficacy, while consequences involve positive adaptation, improved
quality of life, and emotional stability. Conclusions: Psychological well-being is a multidimensional, dynamic construct essential to
the adaptation of breast cancer survivors aged 10-25 years and provides a theoretical basis for developing evidence-based nursing
interventions to improve mental health and quality of life.
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INTRODUCTION procedure preparation, catheterization, and early post-

procedural recovery [4,5]. During this peri-PCI phase,
Percutaneous coronary intervention (PCI) is a patients commonly report intense psychological
cornerstone therapy in the management of coronary responses, including anxiety, fear of death, uncertainty
artery disease (CAD) and acute coronary syndromes, about procedural outcomes, and a perceived loss of
with  substantial evidence demonstrating its control [6,7]. These psychological reactions are not
effectiveness in reducing morbidity and mortality, isolated phenomena but are closely intertwined with
improving myocardial perfusion, and enhancing physiological stress responses, such as increased heart
survival outcomes [1-3]. As a minimally invasive yet rate, elevated blood pressure, heightened sympathetic
high-stakes cardiovascular procedure, PCI has become nervous system activity, and activation of
a routine intervention in modern cardiology. neuroendocrine  stress  pathways [8,9]. The
Nevertheless, from the patient’s perspective, bidirectional interaction between psychological
undergoing PCI is frequently experienced as a distress and physiological arousal reflects a
threatening and highly stressful event, particularly psychophysiological process that may significantly
during the peri-procedural period encompassing pre- influence patients’ tolerance of the procedure, intra
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procedural stability, and early recovery [10-12].
Growing evidence suggests that unmanaged
psychophysiological stress during PCI may have
clinically meaningful consequences. Elevated anxiety
levels have been associated with increased pain
perception, hemodynamic instability, prolonged
recovery, and reduced engagement in post-PCI
treatment and rehabilitation [13,14]. Furthermore,
persistent anxiety or depressive symptoms following
PCI have been linked to poorer quality of life,
suboptimal adherence to secondary prevention
strategies, and increased risk of adverse cardiovascular
outcomes [15,16]. These findings underscore that
psychophysiological responses are not merely transient
emotional reactions but integral components of
patients’ overall adaptation to PCI. From a nursing
perspective,  understanding  psychophysiological
responses in PCI patients is particularly important.
Nurses are at the forefront of peri-PCI care, responsible
for continuous monitoring of vital signs, delivery of
procedural information, implementation of anxiety-
reducing interventions, and provision of emotional
support [17]. Nursing-led interventions such as patient
education, therapeutic communication, relaxation
techniques, music therapy, and structured psychosocial
support have demonstrated potential to attenuate
anxiety and stabilize physiological responses during
invasive cardiac procedures [18,19]. However, the
effectiveness of such interventions depends on a clear
conceptual understanding of what constitutes a
psychophysiological response and how it evolves
throughout the peri-PCI trajectory. Despite increasing
research attention, the concept of psychophysiological
response in patients undergoing PCI remains
inconsistently defined and operationalized across
studies. Some investigations focus primarily on
psychological outcomes such as anxiety or depression,
while others emphasize physiological indicators such
as heart rate variability or blood pressure changes,
often without integrating these dimensions into a
unified conceptual framework [20,21]. This lack of
conceptual clarity limits the comparability of findings,
hinders the development of standardized assessment
tools, and constrains the design of targeted, theory-
driven nursing interventions. Therefore, a systematic
review combined with a concept analysis is warranted
to clarify the meaning, defining attributes, antecedents,
consequences, and  empirical referents  of
psychophysiological response in patients undergoing
PCI. Employing Walker and Avant’s concept analysis
method alongside a systematic synthesis of the
literature provides a rigorous approach to refining this
concept, strengthening its theoretical foundation, and
enhancing its applicability to nursing practice and
cardiovascular care. Clarifying the concept of
psychophysiological response is essential to support
holistic, patient-centered peri-PCI care that addresses
both psychological and physiological dimensions of
patient experience.

METHODS

Study design and setting
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This study utilized two complementary methodological
approaches to guarantee conceptual rigor and empirical
validation. First, a Systematic Literature Review (SLR)
was conducted to identify, critically appraise, and
synthesize empirical and theoretical evidence related to
psychophysiological responses in patients undergoing
percutaneous coronary intervention (PCI) across
international studies. The SLR approach was selected
because it enables a comprehensive overview of
research trends, key psychophysiological variables
including psychological distress and physiological
stress responses, and determinants influencing patient
responses throughout the peri-PCI period. This
systematic synthesis provides a robust evidentiary
foundation for conceptual clarification and theory
development [22,23]. Second, a Walker and Avant
concept analysis was applied to clarify the conceptual
structure of psychophysiological response in peri-PCI
patients by following the eight systematic steps
proposed by Walker and Avant: (1) concept selection;
(2) determination of the purpose of analysis; (3)
identification of all uses of the concept; (4)
determination of defining attributes; (5) construction of
a model case; (6) development of borderline, related,
and contrary cases; (7) identification of antecedents
and consequences; and (8) identification of empirical
referents [24,25]. The integration of SLR and Walker
and Avant concept analysis was undertaken because
the SLR provides a strong evidentiary base through
systematic synthesis of empirical and conceptual
literature, while the Walker and Avant method offers a
structured analytical framework to clarify concepts that
remain ambiguous or inconsistently defined. In the
context of psychophysiological responses to PCI,
definitions, attributes, and contributing factors vary
considerably across studies, with some emphasizing
psychological dimensions (e.g., anxiety and coping)
and others focusing on physiological indicators (e.g.,
autonomic activation and hemodynamic responses).
Integrating these methodologies guarantees that the
resultant concept is theoretically sound, distinctly
defined, and actionable, thereby facilitating subsequent
research, nursing evaluation, and the formulation of
specific psychosocial and clinical interventions in PCI
care [26,27].

Literature search strategy

The literature search was conducted using three
international electronic databases: Scopus,
ScienceDirect, and PubMed. These databases were
selected due to their comprehensive coverage of high-
quality journals in cardiology, nursing, psychology,
and health sciences, which are relevant to the
multidisciplinary nature of psychophysiological
research in PCI populations. Search strategies
employed combinations of the following keywords and
Medical Subject Headings (MeSH): percutaneous
coronary intervention, PCI, psychophysiological
response, psychological stress, anxiety, coping,
physiological stress response, and nursing intervention.
Boolean operators and were used to refine and optimize
the search strategy. No publication year restrictions
were applied to capture the full conceptual and



empirical development of psychophysiological
responses associated with PCI. The search was limited
to English-language articles with full-text availability
and studies published within the disciplines of
cardiology, nursing, psychology, public health, or
health education. This approach ensured the inclusion
of both empirical evidence and theoretical discussions
relevant to systematic review and subsequent concept
analysis.

PICOs framework

The PICOS framework guided the eligibility criteria
for this review [28]. The population of interest
comprised adult patients undergoing percutaneous
coronary intervention (PCI). The intervention or
exposure included psychophysiological factors and
interventions occurring during the PCI process, such as
psychological stress, anxiety, coping strategies, patient
education, relaxation techniques, and nursing-led
interventions. Comparisons were made between
patients experiencing lower versus higher levels of
psychophysiological stress or between standard care
and supportive, educational, or psychosocial
interventions. The outcomes of interest encompassed
psychological outcomes, including anxiety, emotional
distress, coping ability, and perceived control, as well
as physiological responses, such as heart rate, blood
pressure, and autonomic nervous system activity,
alongside recovery-related outcomes. Eligible study
designs included quantitative, qualitative, and mixed-
methods studies, as well as theoretical or conceptual
papers addressing psychophysiological responses in
patients undergoing PCI.

Study selection

Study selection was conducted in accordance with the
PRISMA guidelines and followed four sequential
stages: identification, screening, eligibility, and
inclusion [29]. During the identification stage, all
records retrieved from the selected databases were
compiled, and duplicate articles were removed. In the
screening stage, titles and abstracts were independently
reviewed to assess their relevance to the study focus.
Subsequently, full-text articles were evaluated for
eligibility based on the predefined inclusion and
exclusion criteria. Finally, studies that met all
eligibility requirements were included in the final
synthesis. A PRISMA flow diagram was used to
transparently illustrate the number of records
identified, screened, excluded, and included at each
stage of the selection process.

Concept analysis (Walker-Avant)

The concept analysis was conducted using the eight
systematic steps proposed by Walker and Avant [19].
The concept of psychophysiological response in
patients undergoing  percutaneous  coronary
intervention (PCI) was selected due to its central role
in understanding patient experiences during invasive
cardiac procedures and the lack of conceptual
consistency across existing literature. Although

psychophysiological — responses are frequently
examined in terms of isolated psychological or
physiological outcomes, an integrated and clearly
defined conceptual framework remains limited. The
analysis aimed to clarify the meaning of the concept,
identify its defining attributes, examine the
relationships among psychological and physiological
components, and establish clear operational boundaries
relevant to peri-PCI care. A review of pertinent
literature from cardiology, nursing, psychology, and
mental health sciences was conducted to ascertain the
various applications and contextual utilizations of the
concept in both clinical and research environments.
Defining attributes consistently identified included
cognitive appraisal of the procedure, emotional
regulation, autonomic physiological arousal, adaptive
coping strategies, perceived control and self-efficacy,
and utilization of social and professional support
[30,31]. A model case was developed to illustrate the
full manifestation of these attributes, along with
borderline, related, and contrary cases to further
delineate  conceptual boundaries. Additionally,
antecedents and consequences were identified to
explain conditions preceding the emergence of
psychophysiological responses and the outcomes
resulting from adaptive or maladaptive responses
during the peri-PCI period. Finally, empirical referents
were established using measurable indicators and
validated instruments, including the Hospital Anxiety
and Depression Scale (HADS), State—Trait Anxiety
Inventory (STAI), Brief COPE, Multidimensional
Scale of Perceived Social Support (MSPSS), and
objective physiological measures such as heart rate,
blood pressure, heart rate variability, and cortisol
levels, to operationalize the concept of
psychophysiological response in PCI patients.

RESULTS

After removing 153 duplicate records, 552 articles
were screened based on titles and abstracts, of which
458 were excluded due to irrelevance to PCI, lack of
psychophysiological variables, or exclusive focus on
biomedical outcomes.

Records removed before screening:
Records identified from: Duplicate records (n = 253)
i ’ Databases (n = 705) Records marked as ineligible by automation
tools (n = 358)

Records screened Records excluded
(n=94) (n=67)

|

‘ Reports sought for retrieval Reports not retrieved ]

(h=27) (n=12)

Screening

Reports assessed for eligibility Reports excluded:
(n=15) not open access (n = 6)

New studies included in review
(n=9)

Included

Figure 1: PRISMA analysis.



Subsequently, 94 full-text articles were assessed for
eligibility, and 67 were excluded for not addressing
peri-PCI psychophysiological responses, focusing
solely on physiological outcomes, lacking empirical or
conceptual analysis, or having inaccessible full texts.
Ultimately, 27 studies met the inclusion criteria and
were included in the systematic review. Of these, 9 key
articles were selected as core sources for the Walker
and Avant concept analysis because they explicitly
addressed defining attributes, antecedents,
consequences, or empirical indicators  of
psychophysiological responses (Figure 1). Article data

Table 1: Articles extracted

extraction (Table 1) indicates that psychophysiological
responses in PCI patients involve interconnected
psychological distress and physiological stress
reactions. Anxiety and emotional distress are common
and may persist after PCI, influencing recovery and
quality of life. Interventional studies demonstrate that
these responses are modifiable through psychological
and nursing interventions, supporting
psychophysiological response as a dynamic adaptation

process relevant for concept analysis.

?;ézﬁ)r Title Method Sample Key variables Main findings Contribution to concept
Ashour efal.  Anxiety changes Descriptive PCI Procedural Anxiety peaks Defines peri-procedural
(2023) [58] during PCI patients anxiety, during emotional attributes

procedures distress catheterization Shen-2018-Effects-of-a-
psycholo
Limonti et Telerehabilitation Systematic Post-PCI  Stress, QoL, Telerehabilitation Supports intervention-
al. (2025) after PCI review adults psychosocial improved related consequences and
[76] recovery psychosocial recovery outcomes
adaptation journal.pone.0263004
Mujtaba et Depression and Cross-sectional n=153 Anxiety Anxiety and Identifies emotional
al. (2020) anxiety in patients post-PCI  (SAS), depression remained  attributes and
[62] undergoing PCI for patients depression prevalent after PCI psychological burden
ACS (BDI) post-procedure
PJMS-36-1100
Munk et al. Symptoms of anxiety ~ Prospective Post-PCI  Anxiety, Psychological Defines core
(2012) [57] and depression after cohort patients depression, distress correlated physiological—
PCI are associated with HRV, with autonomic psychological linkage
with decreased HRV, ACS endothelial dysregulation, and negative
impaired endothelial function, CRP  inflammation, and consequences of
function, and poorer prognosis maladaptive response
increased first-page-pdf
inflammation
Olsen et al. Depression, anxiety, Cohort Post-PCI  Anxiety, Psychological Supports longitudinal
(2018) [4] and quality of life adults depression, distress persisted consequences of
after PCI QoL and affected maladaptive
recovery trajectories  psychophysiological
response
nihms-87912
Shen et al. Effects of a RCT n=60 Anxiety, Psychological Clarifies modifiable
(2018) [15] psychological PCI stress, coping intervention reduced  attributes (coping,
intervention program patients style, cortisol, stress and cortisol, emotional regulation) and
on mental stress, IL-2 improved coping positive consequences of
coping style and and immune adaptation
immune function in response Shen-2018-Effects-of-a-
PCI patients psycholo...
Tang et al. Anxiety disorders Comprehensive PCI- Anxiety Post-PCI anxiety Defines core emotional
(2025) [5] following PCI for review AMI disorders, common and attributes and clinical
AMI patients autonomic worsens cardiac consequences
activation, outcomes journal.pone.0263004
adherence
Yamaguchi Coping strategies and ~ Observational n=84 Coping Adaptive coping Identifies individual
etal (2025)  type D personality cohort PCI strategies, reduced depressive antecedents and coping-
[75] after PCI patients Type-D tendency based attributes
personality, journal.pone.0316639
depression
Yuan & Effectiveness of Observational n=136 Anxiety, Nursing Links nursing
Yuan (2021)  nursing intervention cohort elderly depression, interventions intervention to adaptive
[71] on anxiety and self- PCI self-efficacy reduced anxiety and  psychophysiological
efficacy after PCI patients improved self- outcomes

efficacy

medi-100-e26899

This conceptual framework (Figure 2) illustrates the
psychophysiological response in patients undergoing
PCI as a dynamic interaction between antecedents,
defining attributes, and consequences, derived from
PRISMA-guided literature synthesis. Antecedents such
as coronary artery disease diagnosis, pre-procedural
anxiety, and perceived procedural risk trigger
simultaneous  psychological and physiological
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responses. These responses are characterized by mind—
body interaction, including anxiety, fear, and
hemodynamic changes. The resulting consequences
influence  clinical  outcomes, ranging from
hemodynamic instability and prolonged recovery to
improved adaptation when responses are effectively
managed.
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Figure 2: Concept analysis.

Empirical referents enable objective assessment of this
concept in clinical and research settings.
Characteristics or defining attributes represent the
essential components that distinguish a concept and
allow it to be clearly identified [32]. In the context of

psychophysiological responses among patients
undergoing percutaneous coronary intervention (PCI),
defining  attributes  describe  the integrated

psychological and physiological reactions that arise in
response to procedural stress (Table 2). These
attributes were derived from stress adaptation theories,
psychocardiology literature, and empirical studies in
peri-PCI [33-35] (Table 3). The defining attributes
presented in  the  table illustrate  that
psychophysiological response in patients undergoing
PCI is a multidimensional and integrative construct.
The attributes demonstrate how patients’ cognitive
appraisal and emotional regulation interact with
physiological stress responses, shaping the overall
adaptation to the PCI procedure.

Table 2: Defining attributes of psychophysiological response in patients undergoing percutaneous coronary intervention (PCI)

Defining Attribute

Description

Cognitive Appraisal of PCI

physiological stress responses.

Emotional Distress and Regulation
period.
Autonomic Physiological Arousal

Adaptive Coping Strategies
Perceived Control and Self-Efficacy

procedure.
Utilization of Social and Professional

Support informational support.
Adaptive Adjustment and Recovery
Orientation lifestyle modification.

Patients’ interpretation of PCI as a threatening or manageable procedure, influencing emotional and
Presence of anxiety, fear, or uncertainty and the ability to regulate these emotions during the peri-PCI
Activation of physiological stress responses, including changes in heart rate, blood pressure, and
autonomic nervous system activity.

Use of behavioral and cognitive strategies such as relaxation, information seeking, positive reframing,
or spiritual coping to manage stress.

Patients’ sense of control, confidence, and involvement in understanding and managing the PCI

Engagement with nurses, physicians, and family members for emotional reassurance and

Psychological and physiological readiness to adjust after PCI, including engagement in recovery and

Table 3: Empirical Referents of Psychophysiological Response in Patients Undergoing PCI

Concept Dimension

Empirical Referents (Indicators)

Measurement Instruments

Cognitive appraisal
Emotional distress
Emotional regulation

Autonomic physiological
arousal

Stress response

Adaptive coping strategies

Perceived control and self-
efficacy

Social and professional
support

Recovery and adaptation
outcomes

Perceived threat, understanding of PCI,
illness perception
Anxiety, fear, depressive symptoms

Ability to manage anxiety and emotional
reactions

Heart rate, blood pressure, autonomic
activation

Neuroendocrine stress activation
Problem-focused and emotion-focused
coping

Confidence in managing PCI and recovery

Perceived support from family and
healthcare providers
Psychological adjustment, quality of life

Brief Illness Perception Questionnaire (B-IPQ)

Hospital Anxiety and Depression Scale (HADS); State—Trait
Anxiety Inventory (STAI)

STALI; observational emotional response

Vital sign monitoring; Heart Rate Variability (HRV)

Salivary cortisol levels
Brief COPE Inventory

Cardiac Self-Efficacy Scale; General Self-Efficacy Scale
Multidimensional Scale of Perceived Social Support (MSPSS)

SF-36; MacNew Heart Disease Health-Related Quality of Life

The presence of adaptive coping strategies, perceived
control, and effective use of social and professional
support further distinguishes adaptive responses from
maladaptive ones. Collectively, these attributes clarify
that psychophysiological response is not limited to
emotional distress or physiological changes alone but
represents a dynamic process that influences recovery
orientation and engagement in post-PCI care [36,37].

Case of patients undergoing PCI
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Model case (all attributes present)

Mr. A, a 58-year-old man, was admitted to the cardiac
catheterization unit for elective percutaneous coronary
intervention (PCI) due to stable coronary artery
disease. Upon being informed about the procedure, he
initially experienced mild anxiety; however, he
actively sought information from nurses and
physicians regarding the steps, risks, and benefits of
PCI. Mr. A practiced deep breathing techniques as



advised by the nurse and remained calm during the
procedure. His vital signs stayed stable, with only small
changes in his heart rate and blood pressure. He
expressed confidence in the healthcare team, involved
his family in decision-making, and perceived PCI as an
opportunity to improve his health. After the procedure,
he demonstrated adaptive coping, adhered to medical
advice, and expressed motivation to participate in
cardiac rehabilitation. This case illustrates the presence
of all defining attributes, including positive cognitive
appraisal, emotional regulation, controlled
physiological arousal, adaptive coping, perceived
control, and effective utilization of social and
professional support.

Borderline case (partial attributes present)

Mr. B, a 62-year-old patient undergoing PCI for acute
coronary syndrome, exhibited considerable anxiety
prior to the procedure and frequently inquired about the
possible complications. Although he agreed to undergo
PCI, he avoided discussing his fears with healthcare
providers and declined relaxation guidance offered by
the nurse. His blood pressure went up and down during
the procedure, and he looked tense. Post-procedure,
Mr. B followed medication instructions but remained
fearful about his recovery and avoided engaging in
discussions about lifestyle modification. While some
attributes of psychophysiological response were
present—such as acceptance of the procedure and
partial coping—other attributes, including emotional
regulation, perceived control, and support utilization,
were incompletely manifested.

Contrary case (no attributes present)

Mr. C, a 55-year-old man scheduled for emergency
PCI, perceived the procedure as a certain threat to his
life. He refused to listen to explanations provided by
the healthcare team, expressed intense fear, and
repeatedly stated that he would not survive the
procedure. He exhibited panic, marked tachycardia,
and severely elevated blood pressure prior to
catheterization. Mr. C rejected emotional support from
nurses and family members and attempted to withdraw
consent for the procedure. Following PCI, he remained
distressed, avoided communication, and refused
participation in follow-up care. This case demonstrates
the absence of defining attributes, characterized by
maladaptive  cognitive  appraisal, uncontrolled
emotional distress, excessive physiological arousal,
ineffective coping, lack of perceived control, and
rejection of social and professional support.

Antecedent

Antecedents are conditions or events that must be
present prior to the occurrence of a
psychophysiological response. In patients undergoing
PCI, several antecedents consistently precede the
emergence of psychophysiological responses. Clinical
antecedents include acute cardiac symptoms such as
chest pain, dyspnea, and the diagnosis of acute
coronary syndrome, which inherently trigger stress
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responses [38,39]. Procedural antecedents involve
exposure to an invasive cardiac procedure, unfamiliar
catheterization environments, perceived procedural
risks, and uncertainty regarding outcomes [40]. In
addition, psychological antecedents such as pre-
existing anxiety, depressive symptoms, maladaptive
coping styles, and Type-D personality traits increase
vulnerability to heightened psychophysiological stress
[41,42]. Informational and contextual antecedents,
including limited health literacy, inadequate pre-
procedural education, and insufficient communication
with healthcare providers, further contribute to
negative cognitive appraisal and emotional distress
[43,44].

Consequences

Consequences are outcomes that occur as a result of the
presence or absence of adaptive psychophysiological
responses. Patients who demonstrate adaptive
responses, such as effective emotional regulation,
controlled physiological arousal, and constructive
coping strategies, experience positive consequences.
These outcomes are associated with improved
hemodynamic stability, reduced anxiety, enhanced
cooperation during PCI, faster recovery, and greater
participation in cardiac rehabilitation and secondary
prevention programs [45,46]. Conversely, maladaptive
psychophysiological responses may result in negative
consequences, such as persistent anxiety or depression,
excessive sympathetic activation, unstable vital signs,
increased pain perception, and delayed recovery
[47,48]. Long-term consequences may include poor
treatment adherence, avoidance of follow-up care,
reduced quality of life, and an increased risk of adverse
cardiovascular outcomes [37,49]. Thus,
psychophysiological responses play a critical role in
shaping both immediate procedural outcomes and
longer-term recovery trajectories in PCI patients.

Empirical Referents

Empirical referents represent measurable indicators
used to determine the presence and manifestation of
psychophysiological responses in patients undergoing
percutaneous coronary intervention (PCI). In this
study, empirical referents are presented in a table and
encompass observable psychological reactions,
physiological stress responses, adaptive behaviors,
coping patterns, perceived control, and social support
utilization, alongside validated psychometric and
physiological measurement instruments [50,51].
Observable  indicators  encompass  emotional
expressions, including anxiety or calmness, behavioral
engagement with healthcare providers, adherence to
procedural instructions, and visible manifestations of
stress or relaxation during the peri-PCI period. These
indicators are complemented by standardized
instruments measuring psychological dimensions such
as anxiety, coping, and perceived support, as well as
objective physiological markers, including heart rate,
blood pressure, heart rate variability, and stress-related
biomarkers [52,53]. The integration of observational
indicators and validated measurement tools enables a



comprehensive and multidimensional assessment of
psychophysiological responses in PCI patients,
supporting both clinical evaluation and research rigor
(Figure 2). Conceptual representation of empirical
referents of psychophysiological response in patients
undergoing PCI (Table 3). The empirical referents
presented in the table demonstrate that
psychophysiological response in patients undergoing
PCI can be operationalized through a combination of
subjective psychological measures and objective
physiological indicators. Psychological instruments
capture cognitive appraisal, emotional distress, coping
strategies, perceived control, and social support, while
physiological measures such as vital signs, heart rate
variability, and cortisol levels reflect autonomic and
neuroendocrine stress responses. The integration of
these empirical referents enables a comprehensive and
multidimensional assessment of psychophysiological
response, supporting consistent measurement in both
clinical practice and research settings.

DISCUSSION

This systematic review, in conjunction with a Walker—
Avant concept analysis, offers a thorough and
conceptually sound comprehension of
psychophysiological responses in patients undergoing
percutaneous coronary intervention (PCI). The results
unequivocally indicate that psychophysiological
response is not simply a fleeting emotional reaction to
an invasive cardiac procedure; instead, it constitutes a
complex, dynamic, and multidimensional adaptation
process that encompasses cognitive appraisal,
emotional regulation, behavioral coping, and
physiological stress responses throughout the peri-
procedural continuum [54-56]. By synthesizing
empirical findings and clarifying conceptual
boundaries, this study strengthens both the theoretical
foundation and clinical applicability of
psychophysiological response within cardiovascular
and nursing science. Across the included studies, PCI
consistently emerged as a significant psychological
and physiological stressor. Patients frequently
experience anxiety, fear, and uncertainty prior to
catheterization, which are closely accompanied by
sympathetic nervous system activation manifested as
increased heart rate, elevated blood pressure, and
reduced heart rate variability [57,58]. These findings
are consistent with the transactional model of stress and
coping, which posits that psychological appraisal of a
perceived threat initiates neurophysiological stress
responses through autonomic and endocrine pathways
[59-61]. Significantly, this review enhances the current
literature by conceptualizing psychophysiological
response as an adaptive trajectory rather than a fixed
state. Longitudinal evidence indicates that although
anxiety levels may decrease after successful PCI, a
substantial proportion of patients continue to
experience psychological distress weeks to months
after the procedure [4,62]. This persistence indicates
incomplete psychological adaptation and underscores
the necessity to conceptualize psychophysiological
response as a continuum from adaptive to maladaptive
patterns, rather than merely a transient peri-procedural
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phenomenon. The Walker—Avant concept analysis
identified several defining attributes that collectively
characterize psychophysiological response in PCI
patients. Among these, cognitive appraisal emerged as
a foundational attribute. Patients who perceive PCI as
a life-saving and controllable intervention demonstrate
lower anxiety levels and more stable physiological
responses, whereas those who appraise the procedure
as life-threatening exhibit heightened emotional
distress and exaggerated sympathetic activation [63-
65]. This study underscores the central role of
meaning-making and illness perception in shaping
psychophysiological outcomes. Emotional regulation
and adaptive coping strategies further differentiate
adaptive from maladaptive responses. Interventional
studies included in this review provide strong evidence
that relaxation techniques, guided breathing, cognitive
reframing, and structured psychological interventions
significantly reduce anxiety and stabilize physiological
stress markers during PCI [66-69]. These results
support the idea that emotional regulation is not a fixed
quality but a changeable one that can be improved with
specific nursing and psychosocial interventions. The
attribute of autonomic physiological arousal provides
an objective bridge between psychological experience
and physiological adaptation. Alterations in heart rate,
blood pressure, heart rate variability, and inflammatory
markers have been consistently associated with anxiety
and depressive symptoms in PCI patients [27,70,71].
The integration of physiological indicators with
psychological assessments strengthens the empirical
grounding of the concept and enhances its clinical
relevance. Perceived control and self-efficacy also play
a critical role in psychophysiological adaptation.
Patients who feel informed, involved, and empowered
demonstrate reduced distress, improved cooperation
during PCI, and greater engagement in recovery
behaviors [66,3,72]. Healthcare professionals' quality
of communication, patient education, and therapeutic
relationships strongly influence perceived control in
PCI settings. Finally, the use of social and professional
support has become a key buffering factor. Supportive
interactions with nurses, physicians, and family
members reduce uncertainty, enhance emotional
stability, and mitigate physiological stress responses
[73,74]. These findings highlight how relationships
and the situation affect how our body and mind
respond, showing that having support from caregivers
and family is crucial in heart care. The identification of
antecedents gives clues to the factors that predispose
patients to heightened psychophysiological stress.
Clinical antecedents such as acute chest pain,
emergency admission, and acute coronary syndrome
create an immediate sense of threat that triggers stress
responses [75]. Procedural antecedents, including
unfamiliar catheterization environments, perceived
procedural risks, and lack of predictability, further
amplify stress [76-78]. Psychological antecedents,
including pre-existing anxiety, depressive symptoms,
maladaptive coping styles, and Type-D personality,
were  consistently  associated ~ with  poorer
psychophysiological adaptation [79-81]. Contextual
antecedents such as limited health literacy and
insufficient pre-procedural information also emerged



as critical factors, as patients who lack understanding
of the PCI process are more likely to engage in
catastrophic thinking and exaggerated stress responses
[82-84]. These findings show the value of early
psychosocial screening and risk stratification in peri-
PCI care. The consequences of psychophysiological
responses extend well beyond the immediate
procedural period. Adaptive responses are associated
with improved hemodynamic stability, reduced pain
perception, enhanced cooperation during PCI, shorter
recovery times, and greater participation in cardiac
rehabilitation programs [85-87]. Over the long term,
adaptive psychophysiological responses facilitate
medication adherence, lifestyle modification, and
secondary prevention behaviors essential for reducing
recurrent  cardiovascular  events.  Conversely,
maladaptive responses may result in persistent anxiety
or depression, prolonged sympathetic activation,
unstable vital signs, delayed recovery, and poorer
quality of life [88,89]. Emerging evidence further
suggests that unresolved psychological distress
following PCI is associated with reduced adherence to
follow-up care and an increased risk of adverse
cardiovascular outcomes [52,90]. These findings
confirm that psychophysiological responses are
clinically consequential and warrant systematic
assessment and intervention.

Implications for Nursing Practice

From a nursing perspective, the clarified concept of
psychophysiological response offers a robust
framework for holistic peri-PCI care. Nurses are
uniquely qualified to evaluate psychological distress,
observe physiological indicators, and execute prompt,
evidence-based interventions that facilitate adaptive
responses. The use of validated instruments such as the
Hospital Anxiety and Depression Scale (HADS), State
Trait Anxiety Inventory (STAI), Brief COPE, and
physiological ~ monitoring  enable  systematic
identification of patients at risk for maladaptive
psychophysiological responses [91-94]. Furthermore,
the evidence supports the integration of nursing-led
psychosocial interventions into routine PCI care

pathways.  Structured  education,  therapeutic
communication, relaxation training, and family
involvement should be considered essential

components of peri-PCI nursing protocols. Addressing
both psychological and physiological dimensions
aligns with patient-centered care models and may
improve both  psychological well-being and
cardiovascular outcomes [95-97].

Theoretical and Research Implications

The integration of systematic review and Walker—
Avant concept analysis advances theoretical clarity by
providing a clear, operational definition of
psychophysiological response in PCI patients [98-
100]. This conceptual refinement promotes
measurement consistency, improves study
comparability, and aids in the formulation of theory-
driven interventions. Future research should prioritize
longitudinal and interventional designs to elucidate
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causal mechanisms, explore cultural and contextual
influences, and evaluate the effectiveness of tailored
psychosocial nursing interventions across diverse PCI
populations.

Conclusion

This study demonstrates that psychophysiological
response in patients undergoing PCI is a multifaceted
and modifiable process with profound implications for
clinical outcomes and quality of life. By clarifying its
defining attributes, antecedents, consequences, and
empirical referents, this review provides a strong
foundation for advancing research, guiding nursing
practice, and improving holistic cardiovascular care.
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