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To investigate the relationship between stress resilience and immune system 

functionality, emphasizing the psychological mechanisms that contribute to 

immune regulation and the potential for resilience-building interventions to 

enhance immune responses. This comprehensive review synthesizes existing 

research from psychological, immunological, and epidemiological studies. It 

examines the impact of acute and chronic stress on immune function, explores 

the role of psychological resilience as a mediator, and evaluates the 

effectiveness of various stress management and resilience-building strategies. 

Evidence indicates a significant link between psychological resilience and 

stronger immune function. Individuals with higher resilience levels exhibit 

better immune responses, likely due to the effective management of stress and 

its physiological consequences. Additionally, interventions aimed at increasing 

resilience, such as mindfulness practices, cognitive-behavioral therapy, and 

lifestyle changes, have shown promise in bolstering immune health. 

Strengthening psychological resilience holds substantial potential for improving 

immune system outcomes, suggesting a need for holistic health approaches that 

incorporate mental, physical, and social well-being components. Future 

research should focus on identifying specific mechanisms through which 

resilience affects immune function and developing targeted interventions to 

enhance both psychological well-being and immune health. 
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1. Introduction 

he intricate relationship between stress, resilience, and 

the immune system has garnered increasing attention 

in health psychology. Stress, a dynamic process challenging 

an organism's homeostasis, triggers a cascade of responses 

that can significantly impact the immune system (Holzer et 

al., 2017). The immune system, in turn, plays a crucial role 

in stress resilience and coping (Ménard et al., 2016). This 

bidirectional interaction involves complex mechanisms 

encompassing the neuroendocrine, immune, and central 

nervous systems (Pfau & Russo, 2015). Furthermore, the 

concept of "immune fitness" has emerged, emphasizing the 

potential to build a resilient immune system for better health 

outcomes (Laupèze et al., 2021). 

The impact of stress on the immune system extends to 

various health conditions, including mood disorders, 

schizophrenia, and susceptibility to stress-related disorders 

such as major depression (Ambrée et al., 2018; Vidal & 

Pacheco, 2020). Moreover, the immune system's role in 

resilience is evident in the context of infectious diseases, 

where it modulates the capacity to maintain productivity and 

mount effective responses to pathogens (Dalgaard et al., 

2018). Additionally, the immune system's involvement in 

cognitive resilience mechanisms has been highlighted, 

shedding light on its broader implications beyond physical 

health (Pérez-González et al., 2021). 

The interplay between stress, resilience, and the immune 

system extends beyond individual health to encompass 

broader societal and environmental dimensions. For 

instance, the social environment has been identified as a 

modulator of immunosenescence, influencing the aging rate 

and immune responses (Garrido et al., 2022). Furthermore, 

the resilience of supply chains and food systems is intricately 

linked to the immune system's capacity to sustain periodic 

perturbations and adapt to future challenges (Dekker et al., 

2020; Ivanov et al., 2021). These multifaceted connections 

underscore the pervasive influence of the immune system in 

shaping resilience across different domains. 

In the context of the ongoing COVID-19 pandemic, the 

significance of immune system resilience has been 

underscored, with optimal nutrition and dietary nutrient 

intake being emphasized as crucial factors in strengthening 

the immune system (Aman & Masood, 2020; Lima et al., 

2022). Moreover, the potential role of the microbiome in 

influencing host stress and resilience has been highlighted, 

suggesting the need to incorporate studies of the microbiome 

into research on emotion, social behavior, and mental health 

(Aktipis & Beltrán, 2020). 

The study of resilience in the face of stress and adversity 

has also extended to non-human organisms, such as pigs and 

rabbits, where genetic and environmental factors influencing 

resilience have been investigated (Bai et al., 2020; Casto-

Rebollo et al., 2021; Casto-Rebollo et al., 2022; Casto-

Rebollo et al., 2020; Costa et al., 2022). These studies have 

revealed the essential role of the immune system, nervous 

system, and cell receptors in modulating resilience and 

responses to environmental perturbations. 

The multifaceted nature of resilience, stress, and the 

immune system is further exemplified by the ongoing 

RAISE study, which aims to examine the factors and 

mechanisms facilitating resilient functioning after childhood 

adversity, highlighting the complex interplay of 

psychosocial, neurobiological, and immune factors in 

resilience (Moreno-López et al., 2021). Furthermore, the 

meta-analysis of factors related to resilience in adulthood has 

emphasized the presence of numerous factors directly and 

indirectly linked to resilience, underscoring the intricate web 

of influences shaping resilience across the lifespan 

(Franczok-Kuczmowska, 2022). 

In conclusion, the relationship between stress, resilience, 

and the immune system is a complex and multifaceted 

domain that spans individual, societal, and environmental 

dimensions. The immune system's pivotal role in modulating 

resilience to stress and adversity underscores the need for 

comprehensive interdisciplinary research to unravel the 

intricate mechanisms underlying this relationship and its 

implications for health and well-being. 

2. Methods and Materials 

This section outlines the systematic approach employed 

to select and review relevant literature on the impact of stress 

and resilience on the immune system from a health 

psychology perspective. Our methodology is designed to 

ensure a comprehensive synthesis of current evidence, 

facilitating an in-depth analysis of the interconnections 

between psychological stressors, resilience factors, and 

immune system responses. 

2.1. Literature Search Strategy 

To capture a broad spectrum of relevant research, we 

conducted a systematic search of several electronic 

databases, including PubMed, PsycINFO, Web of Science, 

and Google Scholar. The search was structured around a 

T 
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combination of key terms and their synonyms related to 

three main concepts: "stress," "resilience," and "immune 

system." Boolean operators (AND, OR) were used to 

combine search terms within and across these concepts to 

maximize the search's comprehensiveness. Example search 

strings included "stress AND immune system," "resilience 

AND immunology," and "psychological stress AND 

immune function." 

The search was limited to articles published in English, 

with no restriction on publication date to encompass the 

entire range of available evidence. Both empirical studies 

and theoretical articles were considered, including original 

research articles, reviews, meta-analyses, and book chapters, 

to ensure a comprehensive understanding of the topic. 

2.2. Selection Process 

The initial search yielded a large volume of records. To 

manage this, we employed a two-stage screening process. In 

the first stage, titles and abstracts were screened for 

relevance to the review's objectives, based on predefined 

inclusion and exclusion criteria. Inclusion criteria were: (1) 

studies focusing on the psychological aspects of stress and 

resilience, (2) studies investigating the impact of these 

psychological factors on the immune system, and (3) studies 

conducted on human participants. Exclusion criteria 

included (1) studies not directly addressing the interplay 

between stress, resilience, and immune function, (2) studies 

on animals, unless they provided critical insights into human 

health, and (3) articles that were not peer-reviewed, such as 

conference abstracts and non-academic literature. 

In the second stage, full texts of the potentially relevant 

articles identified in the first stage were retrieved and 

assessed for eligibility. Studies were further evaluated for 

methodological quality using standardized assessment tools 

appropriate for each study design (e.g., the Newcastle-

Ottawa Scale for cohort studies). This rigorous selection 

process ensured that only high-quality evidence was 

included in the review. 

2.3. Data Extraction and Synthesis 

For each eligible study, data were extracted on key 

variables, including study design, participant characteristics, 

measures of stress and resilience, immune system outcomes, 

and main findings. This information was organized in a 

structured form to facilitate comparison across studies and 

to identify patterns and discrepancies in the literature. 

3. Theoretical Framework 

3.1. Stress and Health 

The relationship between stress and health has been a 

subject of extensive research, encompassing psychological, 

behavioral, and biological determinants. Acute stress 

responses in young, healthy individuals have been found to 

be adaptive and typically do not impose a health burden 

(Schneiderman et al., 2005). However, chronic stress has 

been associated with a range of adverse health outcomes, 

including cardiovascular disease, immune dysfunction, and 

mental health disorders (Bremner et al., 2020; Keller et al., 

2012). Physiological impacts of stress include high blood 

pressure, rapid breathing, aches, and pains, and in severe 

cases, it can lead to stroke (Ranjan et al., 2021). Moreover, 

perceived stress has been linked to health risk behaviors, 

with higher levels of perceived stress associated with a 

greater incidence of health risk stress (Yao et al., 2022). 

The impact of stress on health extends to various 

populations, including nurses, college graduates, and 

seafarers, highlighting the pervasive influence of stress 

across different occupational and demographic groups 

(Donovan & West, 2014; Hirooka et al., 2021; Kim & 

Groden, 2022). Furthermore, the relationship between stress 

and health has been found to be moderated by factors such 

as spiritual health, job stress, and mental well-being, 

emphasizing the multifaceted nature of this relationship 

(Jenkins et al., 2021; Knesebeck et al., 2010; Luo & Sato, 

2021). Additionally, the COVID-19 pandemic has brought 

to light the significant stress experienced by healthcare 

workers, with stress levels being highest among those with 

high levels of psychological distress and perceived poor 

mental health (Onigbogi & Banerjee, 2019). 

3.2. Resilience Theory 

Resilience theory has gained prominence in various 

disciplines, including psychology, sociology, and 

environmental science. It focuses on understanding the 

factors and processes that enable individuals and systems to 

adapt and thrive in the face of adversity (Richardson, 2002). 

The identification of resilient qualities has been 

characterized through the phenomenological identification 

of developmental assets and protective factors (Richardson, 

2002). Moreover, a critical review of resilience theory has 

emphasized its relevance in social work, drawing on key 

authors and historical perspectives to provide a 

comprehensive understanding of the concept (Breda, 2018). 

https://portal.issn.org/resource/ISSN/
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The interplay between stress and resilience is complex, 

with resilience serving as a buffer against the negative health 

effects of stress. Resilience theory has been applied to 

diverse contexts, including disaster preparation and 

recovery, urban planning, and organizational management, 

highlighting its versatility and applicability across different 

domains (Masten & Obradović, 2008). Furthermore, the 

study of resilience has extended to specific populations, such 

as adolescents living with HIV, volunteer firefighters, and 

LGBTQ youth, shedding light on the unique resilience 

processes within these groups (Asakura, 2016; Blaney et al., 

2020; Mwamba et al., 2022). 

The theoretical framework of resilience has also been 

extended to understand the resilience of complex systems, 

such as urban transit networks, energy systems, and 

information systems, emphasizing the need for adaptive and 

innovative strategies to enhance resilience (Boon et al., 

2011; Primiero et al., 2020; Zhang et al., 2018). 

Additionally, the application of resilience theory to health 

and social inequalities has underscored the potential for 

developing resilience as a means to tackle systemic 

challenges and promote well-being (Aranda & Hart, 2015). 

4. The Impact of Stress on the Immune System 

The impact of stress on the immune system has been 

extensively researched, with studies revealing the intricate 

interplay between psychological stress and immune 

responses. Psychological stress has been shown to have 

diverse effects on immune function, influencing both innate 

and adaptive immunity. For instance, chronic psychological 

stress has been associated with alterations in immune cell 

populations, cytokine production, and antibody responses, 

which can have implications for susceptibility to infections 

and the development of autoimmune disorders (Ashcraft & 

Bonneau, 2008; Jin et al., 2013; Yin et al., 2000). 

Moreover, the impact of psychological stress on immune 

responses has been observed across different populations, 

including caregivers, pediatric patients, and individuals with 

chronic diseases. Studies have demonstrated that 

psychological stress can modulate the immune response in 

these populations, potentially exacerbating disease 

progression and influencing treatment outcomes (Avers et 

al., 2007; Carlsson et al., 2014; Huang & Acevedo, 2011; 

Romero‐Martínez & Moya-Albiol, 2017). 

Furthermore, the relationship between psychological 

stress and immune function has been investigated in the 

context of specific diseases, such as cardiovascular disease, 

respiratory infections, and autoimmune conditions. Research 

has shown that psychological stress can contribute to the 

pathogenesis of these diseases through its effects on immune 

regulation and inflammation, highlighting the broad 

implications of stress on health outcomes (Cohen, 1995; 

Kung, 1995; Uchino et al., 1995). 

In addition, the mechanisms underlying the impact of 

psychological stress on the immune system have been a 

focus of investigation. Studies have elucidated the role of 

stress hormones, such as cortisol and catecholamines, in 

mediating the effects of psychological stress on immune 

function. Furthermore, the potential role of stress-induced 

alterations in gene expression, epigenetic modifications, and 

cellular signaling pathways in immune cells has been 

explored, providing insights into the molecular mechanisms 

underlying stress-immune interactions (Jin et al., 2013; 

Lewitus & Schwartz, 2008; Zhou et al., 2017). 

Moreover, the impact of psychological stress on immune 

responses has been examined in the context of vaccination 

and infectious diseases. Research has shown that 

psychological stress can influence the efficacy of 

vaccination and the immune response to pathogens, 

highlighting the need to consider stress as a potential factor 

in vaccine responsiveness and disease susceptibility (Cohen 

et al., 2001; Gallagher et al., 2008; Kim et al., 2018). 

Furthermore, the role of psychological stress in 

modulating mucosal immunity, cellular immune responses, 

and the balance between pro-inflammatory and anti-

inflammatory pathways has been a focus of investigation. 

Studies have revealed the potential for psychological stress 

to influence the susceptibility to mucosal infections, the 

resolution of inflammation, and the maintenance of immune 

homeostasis, underscoring the broad impact of stress on 

immune function (Grafetstätter et al., 2017; Ilanges et al., 

2022; Syafa et al., 2021). 

In conclusion, the literature on the impact of stress on the 

immune system highlights the complex and multifaceted 

relationship between psychological stress and immune 

responses. The findings from diverse studies underscore the 

need to consider psychological stress as a significant factor 

in shaping immune function and its implications for health 

and disease. 

5. The Role of Resilience in Immune Responses 

The role of resilience in immune responses has been a 

subject of extensive research, shedding light on the complex 

interplay between psychological resilience and the immune 

https://portal.issn.org/resource/ISSN/
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system. Studies have explored the impact of stress, aging, 

and environmental factors on the robustness of the immune 

response, highlighting the multifaceted nature of resilience 

in modulating immune function (Vitlic et al., 2014). 

Furthermore, the neuroendocrine interactions in the immune 

system have been investigated, emphasizing the influence of 

stress responses on immune alterations and health outcomes 

(Taub, 2008). 

Moreover, research has delved into the molecular 

mechanisms underlying the impact of chronic stress on 

immune function, revealing the role of signaling pathways 

and cellular processes in mediating stress-induced immune 

dysregulation (Li et al., 2011). Additionally, the 

programming of vascular dysfunction by maternal stress has 

been linked to immune system implications, emphasizing 

the broader implications of stress on immune health (Casto-

Rebollo et al., 2022). 

Furthermore, studies have elucidated the critical role of 

autophagy in chronic stress-induced immunosuppression, 

providing insights into the cellular mechanisms underlying 

stress-related immune alterations (Qin et al., 2019). The 

relationship between stressful life events and cognitive 

function in HIV-infected individuals has also been explored, 

highlighting the potential mediating role of stress in immune 

and cognitive dysfunction (Pukay-Martin et al., 2003). 

In addition, the impact of stressor-induced alterations on 

adaptive immunity to vaccination and viral pathogens has 

been investigated, revealing the contrasting effects of acute 

and chronic stress on the immune response (Powell et al., 

2011). Moreover, the transcriptomic, epigenomic, and 

immune response alterations induced by acute and chronic 

stress have been examined, providing insights into the long-

term effects of stress on immune function (Webster et al., 

2018). 

Furthermore, the prenatal stress in programming immune 

and neuroendocrine system development has been a focus of 

investigation, shedding light on the early-life origins of 

immune resilience and susceptibility to stress-related 

immune alterations (Marshall, 2011). The features of 

functioning of the immune system under stress have been 

explored, emphasizing the bidirectional relationship 

between stress and immune responses (Ranjan et al., 2021). 

Moreover, the impact of visceral inflammation and 

immune activation on stress has been investigated, 

highlighting the bidirectional relationship between stress 

and immune system dysregulation (Holzer et al., 2017). The 

adverse effects of psychological stress on immunoregulatory 

balance have been examined, emphasizing the role of stress 

in modulating immune function and inflammatory responses 

(Godbout & Glaser, 2006). 

In conclusion, the literature on the role of resilience in 

immune responses underscores the intricate relationship 

between psychological resilience and immune function. The 

findings from diverse studies provide a comprehensive 

understanding of the multifaceted nature of stress-induced 

immune alterations and the potential implications for health 

and disease. 

6. Interactions Between Stress, Resilience, and 

Immunity 

Health psychology plays a crucial role in developing 

preventative strategies that enhance resilience and reduce 

stress, thereby improving immune function and overall 

health. The potential impact of psychological stress on 

immune function and health has been extensively studied, 

highlighting the need for interventions to mitigate the 

adverse effects of stress on the immune system (Godbout & 

Glaser, 2006). Management interventions to prevent and 

reverse the effects of stress, such as heat stress, have been 

presented, emphasizing the importance of proactive 

measures to counteract stress-induced immune alterations 

(Dahl et al., 2020). 

Stress management interventions have been found to 

diminish the impact of stress on immune functioning, 

promote effective coping, and improve health, underscoring 

the potential of psychological interventions to modulate 

immune responses and enhance resilience (Wilson, 2009). 

An understanding of the interactive effects of stress and age 

is critical to developing effective interventions in early and 

late life, highlighting the importance of lifespan approaches 

in stress management and immune function (Graham et al., 

2006). 

Furthermore, the impact of immune stress on molecular 

and behavioral processes in the brain has bearing on several 

disturbances of mental health, highlighting novel 

opportunities for therapeutic intervention through 

psychological approaches (Holzer et al., 2017). 

Technological improvements in housing, nutrition, health, 

and management have been used to minimize some of the 

adverse effects of weaning stress, but a greater 

understanding of the biological impact of stress is needed to 

improve strategies to overcome weaning stress (Campbell et 

al., 2013). 

The evidence that chronic stress can accelerate biological 

aging of the immune system underscores the need for 

interventions to mitigate the impact of stress on immune 

https://portal.issn.org/resource/ISSN/
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function and promote healthy aging (Gouin et al., 2008). 

This knowledge could be used to harness the stimulatory 

effects of acute stress on immunity, paving the way for 

improved stress and disease management through 

psychological conditioning (Vitlic et al., 2014). An 

understanding of the adverse impact of stress on immune 

function is crucial for developing interventions to curtail 

stress-induced immune alterations and promote overall 

health (Webster et al., 2018). 

Stress management interventions aim to return the 

immune system to a state of homeostasis and were found to 

diminish the impact of stress on immune functioning, 

promote effective coping, and improve health (Wilson, 

2009). The potential mechanisms whereby prenatal stress 

negatively impacts vascular function in the offspring, 

including poor hypothalamic–pituitary–adrenal axis 

regulation of inflammatory response, activation of Th17 

cells, renin–angiotensin–aldosterone system 

hyperactivation, reactive oxygen species imbalance, 

generation of neoantigens and TLR4 activation, are 

discussed, highlighting the need for interventions to mitigate 

the impact of prenatal stress on immune and vascular health 

(Gouin et al., 2008). 

Moreover, the potential for bacteria to have beneficial 

effects on the avian immune response and therapeutic 

adjuncts to counteract stress-induced immune alterations, 

underscores the potential of psychological interventions to 

modulate immune responses and promote overall 

health(Mindus et al., 2022). The stress response influences 

the immune system, and studies in laboratory animals 

indicate that the response to stress significantly reduces 

resistance to infectious challenge, emphasizing the need for 

interventions to mitigate the impact of stress on immune 

function and disease susceptibility (Hu et al., 2014). 

In conclusion, health psychology can contribute 

significantly to the development of preventative strategies 

that enhance resilience and reduce stress, thereby improving 

immune function and overall health. By understanding the 

impact of stress on immune function and developing targeted 

interventions, health psychologists can play a pivotal role in 

promoting immune resilience and mitigating the adverse 

effects of stress on health. 

7. Discussion and Conclusion 

The evidence presented underscores a critical interplay 

between stress resilience and immune system regulation, 

highlighting how stress, both acute and chronic, can lead to 

significant alterations in immune function. Chronic stress, in 

particular, has been shown to suppress immune responses, 

increasing susceptibility to diseases. However, individuals 

with high stress resilience, facilitated by robust 

psychological and social support systems, exhibit a more 

robust immune response. These findings point to the 

significant impact of psychological factors in shaping 

physiological outcomes. 

The role of stress management and resilience-building 

interventions emerges as a key area of interest, suggesting 

potential benefits in not only enhancing psychological well-

being but also in boosting immune function. The integration 

of mindfulness practices, cognitive-behavioral strategies, 

and lifestyle modifications, such as improved nutrition and 

increased physical activity, presents a promising avenue for 

comprehensive health promotion strategies. 

The insights gleaned from this analysis affirm the 

intricate connections between the mind and the body, 

illustrating how psychological resilience acts as a formidable 

buffer against the adverse effects of stress on the immune 

system. This underscores the necessity for holistic 

approaches to health that encompass mental, physical, and 

social well-being. 

Future research should aim to further elucidate the 

mechanisms underlying the stress-immunity link, exploring 

innovative interventions that can enhance resilience and, by 

extension, immune function. In conclusion, fostering 

psychological resilience not only holds the potential to 

improve mental health outcomes but also to fortify immune 

responses, offering a powerful strategy for disease 

prevention and health promotion in the face of stress. 
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