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Abstract
This article addresses psychoneuroimmunology (PNI) as an integrative paradigm for advancing both
theoretical and empirical knowledge of physiological patterns that contribute to the dynamics of
health. We depict relationships among relevant psychobehavioral and physiological components in
a PNI-based framework. We then provide examples of how this framework guided 2 clinical trials
designed to assess the effectiveness of selected nursing interventions to reduce stress and enhance
coping, one in persons with human immunodeficiency viral disease and the other in persons with
cancer. The examples address disease-specific measures for assessing the components of the PNI-
based framework.
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This article addresses psychoneuroimmunology (PNI) as an integrating paradigm for
advancing both theoretical and empirical knowledge of physiological patterns that contribute
to the dynamics of health. We broadly define health to include the entire spectrum of wellness-
illness phenomena. We concentrate here on application of the PNI paradigm as the foundation
for a theoretical framework to discern patterns, processes, and consequences of stress and
coping as they relate to health dynamics. Using the PNI-based framework to outline
relationships among relevant psychosocial and physiological components, we provide a
description of the underlying mechanisms. We then illustrate specific applications of the
framework for the study of persons with human immunodeficiency viral (HIV) infection,
followed by a theoretical model applicable to research in women with breast cancer. The
applications address disease-specific measures for assessing variables within the PNI-based
framework and provide specific justification for the inclusion of these measures. It is our intent
to encourage nurse researchers to apply the PNI framework to studies of various populations
in order to further develop comprehensive views of health dynamics.

OVERVIEW OF THE PNI PARADIGM
PNI is concerned with the mechanisms of multidimensional psychobehavioral-
neuroendocrine-immune system interactions. The emphasis in PNI is on developing an
understanding of how the immune system is influenced by both sociobehavioral (psychosocial-
spiritual) and physiological (neuroendocrine) interactions.1 Within the PNI framework,
behavioral aspects are viewed as moderators; that is, their effect on the immune system is
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thought to be moderated through the neuroendocrine system. Neuroendocrine influences within
this framework are viewed as mediators; that is, they are thought to have direct effects on and
multidimensional interactions with the immune system. We consider the PNI paradigm to be
comprehensive in that it provides for inclusion of individual as well as social/collective/
environmental phenomena and accommodates a range of research methods, from quantitative
measurement of biological variables to qualitative approaches focused on subjective
experience.

PNI FRAMEWORK FOR THE STUDY OF STRESS AND COPING
PNI provides a comprehensive approach for integrating the Lazarus and Folkman2 cognitive-
transactional model of stress with the psychobehavioral and pathophysiological processes
affecting health dynamics in numerous stress-disease relationships (see Fig 1). Lazarus and
Folkman2 described the stress process as a dynamic transaction among person factors, social-
environmental factors, and illness-related stress factors that influences both cognitive appraisal
(thereby defining perceived stress) and coping patterns. The generic model depicted in Figure
1 focuses on the impact of illness-related chronic stressors. It makes explicit the role of coping
strategies in altering stress-related PNI responses and improving the adaptational outcomes of
psychosocial functioning, quality of life, and physical health. In addition, the PNI-based model
incorporates neuroendocrine-immune processes underlying biological adaptation and physical
health. The model presented as Figure 1 allows cause and effect relationships among variables
of interest to be made explicit. This model was designed to depict general relationships among
relevant components rather than to detail the complex physiological and pathophysiological
interactions involved in the underlying processes.

The major components in Figure 1 include cofactors, psychological components (broadly
defined to include psychosocial and spiritual aspects and including perceived stress and
coping), neurological components (defined to include both neurological and endocrine
elements), immunology (focusing on components of the immune system as classically defined),
health (indicated by adaptational outcomes, including relevant disease-related indicators), and
the lived experience of relevant health dynamics.

Cofactors are those components that have the potential to predispose an individual to certain
stress, coping, and health patterns. They include relevant personal characteristics of the
individual, such as gender, age, and nutritional status. Cofactors also include health-related
features of one’s life, such as the severity of one’s illness, adherence to treatment regimens,
and side effects of treatments. They may affect how an individual’s transactional processes
proceed and thus affect what is perceived as stressful, as well as how an individual is able to
cope psychologically and respond physiologically to perceived stressors.

The “psycho” component of the model addresses sociobehavioral aspects, including various
psychological “states” or emotions that can be broadly classified as negative affect, or
psychological distress (eg, depressed mood, grief, perceived loss of personal control, and
illness-related uncertainty), which have been shown to have reliable immunosuppressive
effects.3,4 Chronic stress and the associated psychological distress can activate the
hypothalamic-pituitary-adrenocortical and sympathetic-adrenomedullary systems, thereby
inducing immunosuppression. Thus, chronic or severe psychological stress associated with
living with serious illness may further compromise immune functioning over the illness
trajectory, thereby increasing risks for morbidity and mortality. Measures for the “psycho”
component of the model include illness-specific psychosocial measures as well as qualitative
interviews; the specific measures are determined on the basis of the disease condition and
population being studied.

McnCain et al. Page 2

ANS Adv Nurs Sci. Author manuscript; available in PMC 2008 January 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Biobehavioral interventions are directed at the “psycho” component of the model. They are
designed to reduce stress or enhance coping and thus have the potential to moderate or diminish
the neuroendocrine and immunosuppressive effects of stress over the illness trajectory. If
interventions are effective, illness-related psychological and physical well-being may be
improved, particularly in diseases in which immunosuppression is a problem, such as HIV
disease and cancer.

The “neuro” component of the model addresses the classic understanding of physiological
responses to psychosocial stressors. This involves activation of the sympathetic-
adrenomedullary system, resulting in the release of epinephrine, norepinephrine, and
enkephalins. Simultaneously, the hypothalamic-pituitary-adrenocortical system is stimulated,
leading to elaboration of corticotropin (ACTH), endorphins, and cortisol. “Neuro” components
of the model are measured using physiological indicators, such as cortisol.

Ongoing research in PNI continues to elaborate the multidimensional nature and complexity
of the stress response, particularly as it involves the immune system. These mechanisms are
incorporated in the “immunology” component of the model. A number of bidirectional
relationships between the neuroendocrine and immune systems are known to exist. These
include direct sympathetic nervous system innervation of lymphoid tissues (including the
spleen, thymus, and lymph nodes, where sympathetic fibers are concentrated in zones of
maturing T lymphocytes). Second, receptors for neurotransmitters, neurohormones, and
neuropeptides exist on cells of the immune system (such as corticotropin, cortisol, and β2-
adrenergic receptors of lymphocytes). Third, leukocytes produce neurohormones and
neurotransmitters (including lymphocyte production of corticotropin and macrophage
production of interleukin [IL]-1 and β-endorphin).5 Researchers have documented that the
stress response involves both direct and indirect effects on the immune system, such that
numerous cytokines, neurohormones, and neuropeptides are elaborated by cells of the immune
system and function in physiological regulation and adaptation.6,7 The “immuno” component
of the model is measured using numerous general and disease-specific physiological indicators
of immune functioning.

The interrelationships between the “neuro” and “immuno” components of the model are
measured by indicators of physiological function in the context of the disease or population
being studied. The best known and perhaps most important immunosuppressive effects in the
context of PNI are due to elevated levels of cortisol and associated changes in cytokine
immunoregulation processes. It is widely accepted that high levels or prolonged elevations of
cortisol inhibit virtually all components of the immune response.8 Cortisol inhibits almost all
known cytokines, at least in part through its potent inhibition of nuclear factor kappa B (NF-
κB), an activator of many immunoregulatory genes.9 Elevated cortisol causes, for example,
(a) decreased IL-1, resulting in decreased T-lymphocyte costimulation and decreased
macrophage function; (b) decreased IL-2 and interferon-gamma (IFN-γ), reducing CD8+

lymphocyte and macrophage functioning and T-lymphocyte proliferation; and (c) inhibited
production of IL-12 by monocytes, which further decreases the production of IFN-γ and
increases the production of IL-4. The resultant change in cross-regulation suppresses type 1
cytokines and stimulates type 2 cytokine responses.10,11 The roles of cytokines, particularly
the proinflammatory cytokines involved in acute phase responses (IL-1, IL-6, and tumor
necrosis factor-alpha [TNF-α]), have been of considerable interest in recent research on
psychobehavioral changes in illness, commonly termed “sickness behaviors” and including
fatigue and depressed mood.12,13 Furthermore, each of these cytokines can stimulate the
hypothalamic-pituitary-adrenocortical axis, resulting in inhibition of the inflammatory
response by elevated cortisol.14
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Endorphins and enkephalins also are stress-related neuroendocrine mediators, but little clinical
or biobehavioral research examining these endogenous opioids has yet been conducted. Opioid
peptides are widely distributed throughout the central, peripheral, and autonomic nervous
systems as well as multiple endocrine and target tissues. There is mounting evidence that
opioids downregulate neuroendocrine and autonomic stress responses and may counteract
some aspects of cortisol-induced immunosuppression.15 Opioids have been shown to affect
in vitro function of virtually all cells of the immune system and generally have dose-dependent
effects such that low doses enhance and high doses suppress immune function.16 Given the
available evidence and increasing interest in positive responses to stressors, quantification of
opioid peptides is indicated in clinical studies to explore their potential roles in neuroendocrine
mediation of the stress process.

Finally, the model incorporates a variety of health outcomes, termed “adaptational outcomes.”
As classically defined by Lazarus and Folkman,2 these include psychosocial functioning,
quality of life, and physical health. As with other components of the model, indicators of
adaptational outcomes are specifically selected on the basis of the particular research question,
target population, putative pathophysiological processes, and other health dynamics of interest.
“Feedback” arrows from adaptational outcomes to the other components of the model reflect
the complex interactions addressed within this model.

The “lived experience” component of the model provides an integrated and comprehensive
emphasis on the significance of one’s day-to-day life and its influence on all aspects of the
model. A variety of sociocultural and economic forces that influence one’s life, as well as the
influences of the larger community in which individuals live, can be explored as deemed
important by the study participants. In addition to the quantification of the psychosocial-
spiritual components, we believe that a qualitative component is essential to clarify and
contextualize the quantification of other variables and to appreciate new and emerging
phenomena, thereby generating new hypotheses for further study.

Strengths and limitations
Contributions to nursing empirics are enhanced through the use of a framework that includes
defined variables and specifies relationships among those variables. Use of the PNI framework
allows nurse researchers to make explicit the physiological basis for effectiveness of
psychobehavioral nursing interventions designed to affect stress and coping, and ultimately,
health outcomes and quality of life. The comprehensiveness of the model also provides a basis
for nurse researchers to acknowledge nursings commitment to individuals as complex,
multidimensional, or holistic beings. Thus, the use of the PNI framework is another avenue for
nurses to participate in the mainstream scientific community while maintaining a holistic focus
on the individual person.

As PNI-based research has grown, scientific evidence of associations among psychosocial,
neuroendocrine, immunological, and disease-specific outcomes has continued to amass,
contributing to an ongoing need to evaluate the relationships among the components of the
model. In addition, the state-of-the-science is such that many PNI mechanisms remain unclear,
particularly in the context of such complexity as is presented by HIV disease and human cancer.
Valid and precise biological measures, including surrogate biomarkers that can be evaluated
as intermediate outcomes among persons with life-threatening or chronic diseases, will be
required to discern the mechanisms of any potential PNI-based effects of psychobehavioral
interventions on health outcomes. Evaluating such intermediate outcomes and neuroendocrine
and immunological biomarkers is a major challenge to be addressed in PNI-based nursing
research.
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Significance to nursing
The PNI-based framework is congruent with nursing commitments to a holistic view of human
beings and to health dynamics. It provides for the inclusion of data regarding the full spectrum
of human experiences as understood via both qualitative and quantitative approaches. The
model provides a logical and scientifically sound framework for investigating stress-related
nursing interventions and facilitates the development of knowledge regarding the underlying
mechanisms of such interventions.

APPLICATIONS OF THE PNI-BASED THEORETICAL FRAMEWORK
While researchers have generated compelling evidence for neuroendocrine and behavioral
interactions with the immune system, especially within the context of stress effects, the
influence of these interactions on health outcomes is only beginning to be examined.6,7,17
The PNI paradigm accounts for the negative impact of perceived stress on health outcomes,
primarily as a function of immunosuppression mediated by elevated cortisol. However, the
underlying mechanisms for such downregulation of immune function are neither simplistic nor
entirely clear.

We are studying these mechanisms, along with their influences on health outcomes, in 2
populations: people who have HIV disease and women who are undergoing chemotherapy for
the treatment of breast cancer. We have approached the development of knowledge about
underlying PNI mechanisms within the context of clinical trials to evaluate stress management
interventions aimed at attenuating the negative consequences of stress. We selected particular
interventions because they represent strategies that provide avenues for holistic change that
may reduce perceived stress, enhance coping, and contribute to an enhanced quality of life.
Each intervention focuses differentially on mind-body-spirit dimensions of human experience
and has some evidence of effectiveness in either our previous work or that of others.18–22 In
the following section, we provide an overview of the PNI-based models that have guided our
research in persons with HIV disease and breast cancer. We offer these as exemplars of
applications of the generic PNI-based framework to the study of specific populations and to
the evaluation of stress management interventions.

PNI in HIV disease
Our research group is continuing a series of studies assessing the effectiveness of alternative
stress management approaches (cognitive-behavioral stress management, spiritual growth
groups, and tai chi training) on PNI-based outcomes among persons with HIV disease at
varying stages of progression (see Fig 2).21,22 This is a particularly important area of study,
given the multiple relationships among stress and HIV infection that may influence disease
progression. For example, physiological responses to psychological factors may reactivate
other latent viral infections and thereby activate immune cells infected with HIV. Also, changes
in neuropeptide or hormone levels (particularly cortisol) due to perceived stress could alter the
distribution of lymphocyte subsets and exacerbate immune impairment due to HIV. In addition,
stress may influence the host immune response and containment of HIV infection through such
mechanisms as reducing natural killer (NK) cell or T-lymphocyte cytotoxicity. Cortisol may
directly increase HIV activation and expression by way of a glucocorticoid receptor within the
long terminal repeat of the virus.23,24 Finally, numerous mechanisms for the negative
influence of elevated cortisol on HIV disease progression involve its effects on cytokines.
Because IFN-γ inhibits HIV replication,25 reductions in IFN-γ levels could disinhibit viral
activity. In addition, and of critical importance, enhanced production of IL-10 directly inhibits
the anti-HIV response of CD8+ T lymphocytes,26 and IL-6 directly induces HIV expression
and synergizes with TNF-α,27 all of which permit enhanced HIV expression.
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In terms of psychological correlates, Evans et al28 reported significant relationships between
severe stress levels and reduced numbers of CD8+ and/or CD57+ cytotoxic T lymphocytes as
well as NK cells (both CD16+ and CD56+). The 99 HIV-infected men in Evans’ study were
entirely asymptomatic and were not taking antiretroviral or other immunoreactive drugs at the
time of the study. Thus, there is preliminary evidence that stress-associated changes in the
CD57+ subset of non-antigen–specific cytotoxic cells may occur relatively early in the HIV
disease trajectory.

The theoretical framework for our research is presented schematically as Figure 2. This PNI-
based theoretical framework synthesizes psychosocial, spiritual, neuroendocrine,
immunological, and physical health constructs as well as lived experience within the context
of HIV disease, and the research design includes multiple indicators of study constructs
measured over time.

Study constructs are measured using disease-specific instruments as indicated. In the realm of
psychological factors, the psychosocial-spiritual concepts of interest include perceived stress
associated with living with HIV disease, coping patterns, social support, and spiritual well-
being. Physiological health dynamics are integrated within this model by measuring (a) the
classic neuroendocrine mediators of cortisol and dehydroepiandrosterone and (b)
immunological indicators related to HIV pathogenesis, namely CD4+, CD8+, and CD57+

lymphocyte subsets, NK cell cytotoxicity, selected type 1 and type 2 cytokine production levels,
and lymphocyte proliferative function. Health dynamics specific to HIV disease are reflected
in the adaptational outcome of psychosocial functioning by indicators of psychological distress,
perceived stress level, and social support, and in the quality of life outcome by both general
and HIV-specific measures of quality of life and spiritual well-being. Physical health is directly
reflected by clinical indicators of HIV disease progression status and HIV-specific health
status. Specific research hypotheses are included in Table 1.

The qualitative component is implemented through interviews that include both a general focus
on the experiences of living with HIV disease and a more focused exploration of HIV-specific
and non–HIV-related stressors and coping strategies used by participants. These data have been
used in several ways. First, they provided the basis for continued development of an
understanding of the day-to-day experiences of living with HIV disease,29,30 thus providing
systematic input into creating relevant interventions for future studies. Second, they contributed
to our ability to expand our understanding of stressors and coping strategies, including and
beyond those addressed in the stress and coping instruments, and may lead to empirically based
revision of the stress and coping instruments. Third, the qualitative data permit clarification
and contextualization of the quantitative findings.

Significance to nursing
As noted above, a growing body of research suggests that immunosuppression associated with
perceived stress may adversely affect the clinical course of HIV disease.31 We assume that
perceived stress and coping are modifiable constructs, and that nursing interventions are an
appropriate means for such modification. Modification of perceived stress should be seen as a
significant priority by nurse researchers, given the number of biological pathways that could
be activated by high levels of perceived stress, thus explaining the negative impact of
psychological stress on HIV disease progression. Interventions aimed at stress management
not only may reduce psychological distress, but also may attenuate HIV disease progression.
The still-limited but rapidly growing research literature provides a foundation for pursuing
potential modulation of the stress-disease relationship through traditional as well as alternative
approaches to stress management. Such interventions are clearly within the scope of nursing
practice and, by being grounded in an explicit theoretical model that allows for multimethod
inquiry, their study contributes to the ongoing development of the PNI model.
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PNI in cancer
We also are studying the effects of 2 mind-body-sprit strategies for stress management (tai chi
training and spiritual growth groups) on PNI-based outcomes among women with early breast
cancer (see Fig 3). The theoretical model for this study was derived from the generic PNI model
and modified to incorporate specific variables of interest into the context of living with breast
cancer. Further, the model was enhanced on the basis of our growing appreciation of the
importance of positive psychological states, such as inner strength32 and benefit finding,18,
30 as components of coping.

Immune surveillance theory in cancer holds that an intact immune system has the capacity to
destroy tumor cells and protect against tumor growth. Fundamentally, the immune system
recognizes “foreign” cells and continuously monitors the body to eradicate “foreignness”
through the mobilization of internal defenses, such as macrophages and NK cells.33 Although
the theory still has relevance, it is now known that there are a variety of complex mechanisms
that affect cancer cell proliferation, including angiogenesis, apoptosis, and a host of immune
escape mechanisms.34,35 Nonetheless, NK cells have particular relevance for immune
function in persons with cancer, in that they are able to spontaneously lyse tumor cells (ie,
without prior sensitization). When activated by certain cytokines (including IFN-γ, IL-2, and
IL-12) NK cells, then termed lymphokine-activated killer (LAK) cells, have even greater
cytotoxic capacity.36,37 Further support for stress-related immunosuppression is emerging
from recent studies documenting the association of higher psychological distress with reduced
NK cell cytotoxicity as well as reduced in vitro augmentation of NK activity by type 1 cytokines
(ie, reduced LAK cell cytotoxicity).36,38 In another recent report, incubation of NK cells with
cortisol resulted in a 67% reduction in NK cell cytotoxicity in normal women, suggesting that
elevated cortisol levels accompanying perceived stress may be directly associated with reduced
NK cell function.38,39 Given the critical role of NK cells, enhancement of NK/LAK cell
cytotoxicity has been recognized as a clinical approach to eliminating micrometastases.40 To
the extent that mind-body-spirit interventions attenuate stress-related suppression of NK/LAK
cell activity, such strategies may directly contribute to cancer control. Further studies with PNI-
based explanatory power are needed to confirm such associations and putative mechanisms.

Psychological stress has been directly linked with increased depressive mood and other
indicators of psychological distress or negative affect in several studies among persons with
cancer.41,42 There also is evidence of associations between psychological distress and
immunosuppression or disease progression in persons with cancer.43,44 On the other hand,
the relationship between psychological well-being and creating positive meaning also has been
documented in a number of stress-related studies,45 including study of the influence of
psychobehavioral interventions on enhancing positive affect among women with breast cancer.
46 In the context of dealing with stressful experiences, Folkman and Moskowitz47 suggested
that creating positive meaning is involved in coping processes that generate and sustain positive
affect. In the research that resulted in reconceptualization of the transactional model of stress
and coping to include positive psychological states, Folkman identified 4 types of positive
coping processes. These processes were grounded in the theme of “searching for and finding
positive meaning.”45(p1212) Stress management through strategies such as relaxation, exercise/
movement, spiritual contemplation, and meditation may determine the individual’s perception
of stressors and subsequent psychological adaptation, at least in part by their enhancement of
positive coping strategies such as finding meaning or benefit in the experience,4,45 and
enhancing inner strength32 and spirituality.48 In the theoretical context of our current work
for women with breast cancer, benefit finding is conceptualized as a primary outcome, and
spirituality, inner strength, and social support are considered to be moderators of the stress-
coping process.
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Spirituality and inner strength are closely related constructs that may enhance or support benefit
finding in the context of stressful experiences. Spirituality is considered to be a “life force”
and an integral dimension of all persons, characterized by (a) “unfolding mystery” (concerning
meaning and purpose), (b) “harmonious interconnectedness” (involving relationships with
others and/or God), and (c) “inner strength” (relating to one’s personal resources and a sense
of the sacred).49 Burkhardt and Nagai-Jacobson50 described inner strength as a component of
spirituality that gives one the ability, energy, and resources to express or experience spirituality.
In a phenomenological study of inner strength in women with breast cancer,32 participants
expressed and experienced spirituality as either attention to stillness and being in a quiet place
or connectedness to God or Higher Being, the environment, nature, other people and loved
ones, and the self. Experiencing this synchrony assisted the women in attuning to their sources
of inner strength. On the basis of the conclusions from these studies, we conceptualize inner
strength as a central human resource that enhances psychological well-being and quality of
life. In our work, spirituality and inner strength are being investigated as psychospiritual
dimensions integral to psychosocial well-being, quality of life, and physical health.

Social support is a third factor that is widely considered to be a moderator of the stress process.
For example, in a study of 61 women with early breast cancer, Levy et al51 found that, in
addition to estrogen-receptor–negative tumor status, higher NK cell cytotoxicity was
significantly predicted by the psychobehavioral variables of perception of high-quality
emotional support from a spouse or an intimate other, as well as perceived social support from
the individual’s physician, and actively seeking social support. Social support factors
accounted for the largest percentage of variance explained by the set of variables (R2 = 0.18).

The schematic model presented as Figure 3 is grounded in the PNI paradigm, but the model is
specific to the study of women with breast cancer. Similar to Figures 1 and 2, the transactional
model of person-environment-stressor interactions is depicted, leading to perceptions of stress.
The left side of the model presents key baseline factors (cofactors) that are known to affect the
stress process in the context of breast cancer. Within the psychobehavioral domain, the key
modifiers of inner strength, spirituality, and social support may influence the processes of stress
appraisal and coping independently, that is, outside of or in addition to the interventions of tai
chi training and spiritual growth groups. The interventions being tested are thought to modify
both perceptions of stress and coping patterns.

In the neuroendocrine domain, the mediators of leuenkephalin, β-endorphin, and cortisol are
being evaluated as potential correlates of psychobehavioral factors, and these neuroendocrine
mediators may impact immune status. Neuroendocrine mediation is being evaluated using 24-
hour measures of urinary cortisol, along with β-endorphin and leuenkephalin, neuropeptides
that may be associated with more positive psychological factors, such as inner strength and
benefit finding.

Numerous indicators of immune function in the context of chemotherapeutic treatment for
breast cancer are being tested as mediators that may be affected by psychobehavioral and
intervention factors and, in turn, may affect health outcomes. Selected adaptational health
outcomes in the domains of psychosocial functioning, quality of life, and physical health may
reflect the influence of cofactors, moderators (including the mind-body-spirit interventions),
and mediators in this PNI-based framework. The specific research hypotheses are included in
Table 2.

Qualitative data include a general focus on the meaning of being diagnosed with and having
breast cancer. We designed the qualitative component of the study to provide an opportunity
to explore women’s subjective experiences and understandings related to the variables of
interest in the study, including stress, coping, spirituality, inner strength, and benefit finding.
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Significance to nursing
As summarized by Turner-Cobb et al,52 stress has been found to be associated with certain
immunosuppressive changes involved in tumor defense, but evidence regarding the magnitude
of such changes and their ability to meaningfully affect immune resistance in cancer is
inconclusive. Measures of multiple, state-of-the-science indicators of immune functioning will
contribute to evolving knowledge related to health dynamics, such as the enhancement of
immune responses in cancer. Further, the comprehensive PNI-based theoretical framework
enables a more holistic approach for testing effects of both traditional and alternative nursing
interventions. By incorporating positive psychological states along with neuroendocrine
biomarkers that may be associated with such positive indicators of well-being, nurse
researchers can greatly enhance the knowledge base related to “positive” adaptation and
potentially promote healthier recovery from cancer.

CONCLUSION
The illustrated theoretical models demonstrate disease-specific conceptions derived from the
PNI paradigm. Use of such models provides holistic views of complex health dynamics,
including multiple physiological indicators. Depending on the purpose and design of a study,
one may consider the concepts of the model from different temporal or causal conceptions. For
example, cofactors may be conceptualized as antecedents and they may be baseline variables
in repeated measures designs. Concepts may be viewed as mediators, moderators, disease-
specific indicators, or intermediate outcomes affecting health dynamics. Finally, health
outcomes may be long-term or primary outcomes specific to the purpose of the study.

Research grounded in PNI, along with integration of quantitative and qualitative methods,
synthesizes numerous psychobehavioral and physiological concepts underlying health and
illness within a comprehensive model. Applications of PNI-based frameworks, as illustrated
by these theoretical-empirical models, will enable more comprehensive views of physiological
phenomena affecting health dynamics.
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Figure 1.
Generic model of the PNI-based theoretical framework.
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Figure 2.
PNI-based model in HIV disease. DIS: Stress indicates Dealing with Illness Scale: Stress
subscale; DIS: Coping, Dealing with Illness Scale: Coping subscale; SPS, Social Perspectives
Scale; SWBS, Spiritual Well-being Scale; SpPS, Spiritual Perspectives Scale; DHEA,
dehydroepiandrosterone; IFN-γ, interferon-gamma; TNF-α, tumor necrosis factor-alpha; IES,
Impact of Event Scale; FAHI, Functional Assessment of HIV Infection Scale; CDC, Centers
for Disease Control and Prevention, HIV Disease Classification; and rHCMSS, Revised HIV
Center Medical Staging Scale.
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Figure 3.
PNI-based model in cancer. IES indicates Impact of Event Scale; WAYS, Ways of Coping
Questionnaire; SpPS, Spiritual Perspectives Scale; SPS, Social Perspectives Scale; ISQ, Inner
Strength Questionnaire; SWBS, Spiritual Well-being Scale; IFN-γ, interferon-gamma; TNF-
α, tumor necrosis factor-alpha; CES-D, Center for Epidemiological Studies-Depression Scale;
BFS, Benefit Finding Scale; FACT-B, Functional Assessment of Cancer Therapy-Breast Scale;
SES, Symptom Experience Scale; and PFS, Piper Fatigue Scale.
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Table 1
Selected hypotheses from HIV study

1 Participants receiving the interventions will have

a. higher psychosocial functioning as evidenced by

i. lower perceived stress levels,

ii. more effective coping strategies

iii. less HIV-related psychological distress, and

iv. greater social support

b. higher quality of life; and

c. lower stress-related neuroendocrine mediation.

2 Given that psychoneuroimmunological relationships in the context of HIV infection will be confounded by the immunosuppressive effects of
the virus, and controlling for antiretroviral medication regimens, participants receiving interventions will have attenuated immunological
dysfunction and better HIV-specific health status, as evidenced by

a. CD4+, CD8+, and CD57+ lymphocyte levels more closely approximating normal subset distributions;

b. higher natural killer cell cytotoxic activity;

c. cellular production of cytokines more closely approximating normal patterns;

d. higher lymphocyte proliferative function; and

e. higher HIV-specific health status.
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Table 2
Selected hypotheses from cancer study

1 Participants receiving either of the interventions will have

a. higher psychosocial functioning as evidenced by

i. lower perceived stress levels,

ii. more effective coping strategies,

iii. higher spirituality,

iv. greater social support,

v. greater inner strength,

vi. less depressive symptomatology, and

vii. greater sense of benefit through the cancer experience;

b. higher quality of life; and

c. attenuated stress-related neuroendocrine mediation.

2 Given that psychoneuroimmunological relationships in the context of cancer will be confounded by the immunosuppressive effects of
chemotherapy, and controlling for chemotherapy regimens, participants receiving either intervention will have attenuated immunological
dysfunction and better physical health status, as evidenced by

a. higher natural killer cell and lymphokine activated killer cell cytotoxic activity;

b. cellular production of type 1 and type 2 cytokines more closely approximating normal patterns;

c. higher lymphocyte proliferative function; and

d. higher cancer-related health status.
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