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Abstract

The intricate network of cells and processes that makes up the immune system is a vital first line of defense against
dangerous infections. This review explores the complex relationships that exist between immunity, stress, and
psychological resilience, emphasizing the role that stress management and an optimistic outlook have in influencing
immune function. An adaptable collection of mental and affective functions known as the Behavioral Immune System
(BIS) aids in avoiding possible infection sources. Acute stress can momentarily stimulate immune function, but chronic
stress results in immunological dysregulation, protracted inflammation, and heightened disease risk. A major risk factor
for long-term immunological alterations, such as elevated inflammatory markers and the reactivation of dormant
viruses, is early life stress (ELS). Optimism, good affect, and a sense of purpose in life are all components of positive
psychological well-being (PPWB), which is linked to better immunological responses and better health outcomes. While
optimism's impacts on immune function can vary depending on the context of stressors, it does seem to improve health-
promoting behaviors and adaptive coping mechanisms. In order to lessen the negative effects of stress and increase
immunological resilience, the review highlights the significance of including psychological therapies. Reducing stress-
related health risks and enhancing general well-being may be greatly aided by the development of techniques that
encourage optimistic thinking and emotional resilience.
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1. Introduction

Immunity involves the immune system, which is made up of various cells, substances, and mechanisms that work
together to preserve the skin, respiratory, and intestinal systems, as well as other tissues, from harmful foreign
substances called antigens. These antigens can include bacteria, fungi, viruses, cancer cells, and toxins. The immune
system is categorized into two primary "lines of defense": innate immunity and adaptive immunity [1], along with
structural and chemical barriers that help thwart infections. Innate immunity serves as the body's first line of defense
against invading pathogens, responding quickly in a non-specific manner that does not rely on recognizing specific
antigens and, it does not have immunologic memory. In comparison, adaptive immunity takes longer to mount a
complete response after first encountering an antigen, as it is both specific and antigen-dependent. This type of
immunity possesses memory, allowing for a quicker and more efficient response to subsequent exposures to the same
antigen. Disorders like hypersensitivity reactions can occur due to malfunctions in either the innate or adaptive immune
responses, often resulting from an overly active immune system. Organisms have been under environmental pressure
to evolve since the beginning of existence. The capability to adapt to environmental dangers or stressors, such as
predators or natural disasters, improved survival and, consequently, reproductive potential. Research on humans and
animals demonstrates that immunological mediators affect how the brain responds to information both physically and
behaviorally [2]. This includes immune system effects that may have an impact on behavioral and emotional aspects of
resilience. The main goal of this review paper is to critically assess the current body of research about the reciprocal
relationship between immunity and resilience.
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2. Material and methods

The literature was reviewed from 2015-2022 using keywords: Behavioral Immune System, early life stress,
psychological well-being, immunity. Search engines such as PubMed Central, Google Scholar, and Cochrane were used
by applying the Boolean operator ‘AND’ or ‘OR’ based on the exclusion criteria (articles in languages other than English)
and lack of standardized assessing tools. All the available full text in the English language was compiled and thoroughly
studied and 10 full-text articles were selected and reviewed.

2.1. Inclusion criteria

Studies meeting the following criteria were included in the study
Published in peer-reviewed journals,

Available in electronic databases,

Articles written only in English were considered for the review,
Methods of statistical analysis used.

2.2. Screening and Data extraction
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Figure 1 Flowchart of the study selection process

The search titles were uploaded in Zotero software. Firstly, the titles were screened and selected as per their relevance
to the topic. Secondly, the abstracts of the relevant titles were read and screened. Thirdly, screening of full-length texts
and abstracts and included as per inclusion criteria (fig-1). The data extraction was done and details regarding
publication, methodology, and results were recorded.
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2.3. Search Result

Alist of 162 articles was obtained from the searches of electronic databases (fig-1). Based on the inclusion criteria the
studies are included. Ten full-length papers were identified and included to form the basis of the review. All the findings
from the studies indicate association between stress and optimism in immunity.

3. The Behavioural Immune System

Based on current theory, BIS is an evolutionary motivating system that aimed to change behaviour and limit contact
with pathogens [3]. As a coordinated set of emotional and cognitive mechanisms that react to cues and direct behaviour
that keeps the individual away from contagious sources, it is defined as a set of detection mechanisms that enable people
to recognize possible pathogen sources. [4]

Studies demonstrating that we are able to identify unwell people using a variety of clues provide more evidence that
humans possess the BIS. According to a study, those who were primed with sickness cues reported being less
extroverted and receptive to new experiences [5]. As the primary investigators in the BIS, social psychologists naturally
focused on people, and their primary research interests were the social ramifications of mistaken detection (e.g., social
categorization, cross-cultural differences).

3.1. Effects of Stress on the Imnmune System:

Stress encompasses a variety of challenging situations, or "stressors," along with the physiological and psychological
responses they trigger in the body and mind. The immune system is one of the systems that reacts to these stressors in
both humans and animals. Scientific research has established a link between stress and various components of the
immune system. During short episodes of acute stress, certain immune cells are released into the bloodstream,
preparing the body for potential harm or infection in a "fight or flight" response [6]. Both acute and chronic stress are
associated with increased levels of pro-inflammatory cytokines, although the health implications of chronic stress,
which can persist from days to years, can differ. While short-term inflammation is necessary for combating infections
and initiating healing, prolonged systemic inflammation indicates immune system dysfunction and increases the risk of
chronic health issues such as atherosclerosis and frailty. Additionally, long-term stress can trigger the activation of
dormant viruses, suggesting a loss of immune control, and frequent activation may lead to further deterioration of the
immune system.

3.2. Taxonomy of Stressors

The taxonomy includes five categories of stressors. Acute time-limited stressors include challenges like public speaking
or mental arithmetic. Brief naturalistic stressors, involve a person confronting a real-life short-term challenge as in
academic examinations. In stressful event sequences, a focal event, such the death of a spouse or a significant natural
disaster, triggers a chain reaction of related difficulties [7].Chronic stressors, differ from the other demands we've
discussed in that they typically affect an individual's entire life, requiring them to rearrange their identity or social
positions. Another characteristic of chronic stresses is their stability; the individual is either assured that the difficulty
will never cease or is unsure of when it will end. Distant stressors are traumatic events that happened a long time ago,
but because of their lingering emotional and cognitive effects, they may still alter immune system function. [8,9]

3.3. Early life stress and its effect in immunity

Early life stress (ELS), such as maltreatment, poverty, and bullying, has significant immunological effects that can be
observed both shortly after the stress and in later [10]. Research indicates that children who experience ELS exhibit
immunological dysregulation, characterized by lower baseline levels of cytokines essential for immune function [11]. In
laboratory studies, immune cells from these children showed an increased production of pro-inflammatory cytokines
when stimulated. While much research has concentrated on maltreatment and poverty, recent findings also highlight
the negative impact of chronic bullying, which is linked to a sharper rise in C-reactive protein (CRP) levels from
childhood into young adulthood. Additionally, adults who faced ELS, particularly those subjected to repeated sexual or
physical abuse in early childhood, show elevated levels of antibodies against Epstein-Barr virus (EBV), indicating viral
reactivation. A meta-analysis confirmed a positive relationship between ELS and several inflammatory markers in
adults, especially CRP. Investigations into the mechanisms connecting ELS to immune changes have considered factors
like self-control, body fat, smoking, and stress, and have explored how inflammatory dysregulation may contribute to
health issues later in life [12].Moving forward, it is essential to develop evidence-based interventions to address the
immunological impacts of ELS, with recent studies suggesting that such strategies could improve inflammatory profiles
in youths from low-income backgrounds.
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4. Integrating Behavioural and Physiological Immunity

An expanding corpus of research in the psychological sciences is starting to clarify how the physiological immune
system both influences and is influenced by the BIS [13]. The first is a matter of scale: up until now, physiological BIS
research has focused mostly on the connections between immune processes and overt social cognition and behavior. In
contrast, PNI research has often addressed questions about the mechanistic pathways that link the immune system to
the brain. For a second reason, PNI is mostly concerned with the dysregulation of otherwise adaptive systems (such
cytokine-induced depression) or reactive psychological responses to infections that are already present.

An immune reaction can be momentarily incapacitating due to fever, exhaustion, and other physiological effects of an
aggressive immune response [13]. It is also metabolically expensive, using calories that could be allocated to other vital
physiological systems. A separate set of proactive mechanisms that direct organisms' behavior to prevent pathogen
interaction in the first place would have provided extra fitness benefits in light of the limitations and expenses
associated with immune defense against diseases. A form of behavioral prophylaxis against infection is provided by
these processes. The idea that these systems make up a behavioral immune system that is distinct from and
supplemental to the "real” immune system is, in fact, more than just metaphorical.

The behavioral immune system is characterised by mechanisms that facilitate adaptive psychological responses to
perceptual cues suggesting the presence of pathogens in the immediate perceptual environment, including the presence
of pathogens in conspecifics. The ‘real' immune system is defined by mechanisms that facilitate adaptive immunological
reactions to pathogens that enter the body. Individual species may have different perceptual surveillance and behavioral
reaction mechanisms, but all species share the presence of these mechanisms for detection and response [14].

4.1. Positive Thinking

As a significant health-related factor that has been associated with better mental and physical health outcomes
(Kubzansky LD et.al.,, 2018, Levine GN et.al, 2021, Martin-Maria N et.al, 2017), positive psychological well-being
(PPWB) has drawn attention (Kubzansky LD et.al, 2018). Many components of positive psychological well-being
(PPWB), such as optimism, positive affect, and life purpose, have been shown to be prospectively linked to better health
outcomes, frequently without regard to medical or demographic factors (Kim EK et.al.,, 2019, Cohen S et.al,, 2016, Petrie
K et.al,, 2018). Major medical groups, including the American Heart Association, have begun to pay more attention to
the health impacts of PPWB in light of the mounting evidence concerning the advantages of well-being (Kubzansky LD
etal, 2018).

PP treatments are successful in fostering PPWB, and this makes them very promising as health-improving interventions
(Huffman et al,, 2022). PPWB is obviously and prospectively connected with superior health outcomes (Xie et al., 2022).
In the meanwhile, a number of important problems still need to be resolved in order to advance both the clinical and
scientific uses of PP interventions in healthcare settings.

So far, self-report measures have been the primary tool used to measure improvements in well-being. The popular
Positive Affect Negative Affect Scale, for example, evaluates high-activation positive affect without taking other features
of positive affect into account, which has significant drawbacks (Narayanan et al.,, 2020). Other measures may only
measure one or more parts of a construct. These measures are not validated in minority populations, frequently rely on
reports over extended periods of time that are challenging for most people to accurately gauge, and may not even exist
robustly for some constructs (e.g., state optimism).

The importance of mechanism and mediation cannot be overstated. However, if large pivotal trials centered on clinical
outcomes are conducted before a thorough understanding of the mechanism has been gained, a significant delay may
occur in the introduction of a "good enough" or "well enough understood"” intervention to assist patients immediately.
Cognitively grounded psychological personality qualities known as dispositional optimism and pessimism are marked
by generalised expectations towards favorable and unfavorable outcomes, respectively (Karacaoglu et al., 2023). Higher
dispositional optimism has generally been found to be protective, whilst higher dispositional pessimism has generally
been found to be detrimental to the advancement of mental and physical health conditions.

Dispositional optimism and pessimism's effects on stress processes provide an explanation for how they may impact
both psychological and physical health. In particular, compared to those with higher dispositional pessimism, those with
higher dispositional optimism tend to engage in more frequent health-promoting behaviors and benefit from the
adaptive physiologic corollaries of effective coping.
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A prevalent perspective posits that dispositional optimism and pessimism impact transactional processes of daily living,
including stress response mechanisms. It is possible to observe wider, longer-term health advantages through the
cumulative impact of dispositional optimism and pessimism on how stressors are experienced (and subsequently
reported) over time. The immune system's reaction to optimism is clearly influenced by context and the features of
stressors. The general consensus seems to be that higher immune markers are positively correlated with optimism.
Positive people may be more vulnerable to the damaging effects of difficult circumstances on their immune systems,
according to a number of studies. When it comes to cellular technology, it appears that hoping for the best doesn't always
work out.

Abbreviation

PNI- Psychoneuroimmunity, Early life stress (ELS), psychological well-being (PPWB), Behavioural Immune System
(BIS)

5. Conclusion

Early and late life stresses, such as childhood and adolescence, have been linked to immunological dysregulation that
may be severe and long-lasting in those subjected to chronic stressors, such as abuse or caring for others. Thinking
positively has the ability to protect against illnesses like the common cold. Our body's innate resistance to illness can be
weakened by stress. Keeping an optimistic mindset can help us combat stress and safeguard our immune system. Not
only can persistently negative thinking impair the body's immunological response, but it can also prolong the healing
process following surgery and even make it harder to treat major illnesses like cancer and heart problems. It is obvious
that the context and features of stressors might affect how the immune system reacts to optimism. Optimism seems to
be positively correlated often with elevated immune markers.
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