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Abstract: This systematic literature review highlights the formative effects of early childhood attachment 
experiences on stress regulation and physiological adaptability later in life. Our analysis of studies from 
leading scientific databases emphasises that individuals with secure attachment histories show more 
efficient cortisol regulation and faster return to baseline stress hormone levels. The article reveals the 
neurobiological mechanisms underpinning these processes, in particular the functions of the prefrontal 
cortex, amygdala and hippocampus in emotional and stress-related processing. Further findings show 
that the benefits of secure attachments persist into adulthood. These insights emphasize the urgency of 
developing educational practices based on biological evidence to promote effective stress management 
strategies from childhood onwards and thus strengthen emotional and mental health in the long term.
Keywords: Bonding experiences, Stress regulation, Cortisol regulation, Neurobiological mechanisms, 
Early childhood development

INTRODUCTION
The way in which we experience emotional connections significantly influences our ability to deal with 

stress. In an era where stress has become a ubiquitous buzzword, the profound biological processes that 
actually occur when we experience stress are often overlooked. Studies show that our earliest attachment 
experiences – the quality of the relationships we form with the ones who take care of us as children – play 
a fundamental role in shaping our stress responses (Sroufe et al. 2009). Recent research from neuroscience 
in conjunction with Bowlby’s (1969) traditional attachment theory sheds light on how these early childhood 
interactions and secure attachment experiences with caregivers shape not only our emotional responses but 
also our physiological stress regulation throughout life (Dannlowski et al. 2011).

The neurobiological mechanisms that mediate these effects are profound. Research, e.g. by Siegel 
(2012), shows that secure attachment experiences can positively influence the development of the prefrontal 
cortex and the limbic system, particularly the amygdala and the hippocampus. These brain regions are 
crucial for emotional processing and stress regulation (Gunnar and Quevedo 2006). The interactions that a 
child experiences with their carers can thus shape the neuronal architecture responsible for the regulation of 
stress hormones such as cortisol and the synthesis of oxytocin, the so-called bonding hormone (Hostinar et 
al. 2013; Rass 2017). These hormonal processes are crucial for our body’s ability to adapt to psychological 
stress and directly influence our ability to cope with stress and emotional stability.

The influence that attachment experiences exert on these hormonal processes could open up innovative 
perspectives on mental health and development. Researchers have suggested that by improving the quality 
of attachment in the early years of life, through targeted educational and psychological interventions, long-
term positive effects on stress management and overall mental health can be achieved (Cassidy and Shaver 
2016). These findings could help to facilitate the development of personalised care strategies that promote 
attachment skills and improve stress management.

An increased focus on fostering secure attachments in childhood and understanding the underlying 
neurobiological processes offers new opportunities to strengthen psychological resilience and emotional 
health across the lifespan.

RESEARCH METHODOLOGY 
The research methodology for this article was based on a systematic literature review aimed at gaining 

comprehensive insights into the interactions between attachment experiences and stress regulation. The 
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literature review followed a well-defined methodology that focused on selecting and analyzing academic 
publications that investigate the relationships between early childhood attachment experiences and 
physiological stress responses.

Methodology of the literature review:
1.	 Search strategy: Leading scientific databases such as PubMed, PsycINFO and Google Scholar were 

searched to identify relevant literature. The search terms included combinations of “attachment theory”, 
“stress regulation”, “cortisol”, “oxytocin”, “prefrontal cortex”, “limbic system” and similar terminological 
variations.

2.	 Inclusion criteria: Studies and literature were included that provide empirical data on the effects of 
attachment experiences on stress regulation, as well as reviews that present theoretical models or summaries 
of existing research findings. Particular emphasis was placed on papers that combined neuroscientific 
approaches with psychological and educational perspectives.

3.	 Data analysis: The selected studies were systematically analysed to extract their methods, main 
findings and conclusions. This information was critically analysed to provide a comprehensive picture of 
the current research landscape and to understand how attachment experiences shape the physiological basis 
of stress management.

RESULTS 
The results of the literature review impressively illustrate that early attachment experiences have a 

decisive influence on physiological stress regulation. A large number of studies analyzed as part of this 
review consistently show that individuals with secure attachment have a more effective regulation of stress 
hormones such as cortisol compared to insecurely attached individuals: 

The study by Gunnar and Quevedo (2006), which investigated the effects of attachment styles on the 
stress response in children, provides important insights into the biological mechanisms underlying these 
processes. In their research, Gunnar and Quevedo (2006) used a sample of children of different ages who 
were exposed to various experimentally induced stressful situations. This could be a separation experience 
from the carer or a cognitively challenging task. The children’s reactions were quantified by measuring the 
cortisol level in their saliva before and after the stressful situations. The study found that securely attached 
children showed a significantly faster reduction in cortisol levels after the stressful event than insecurely 
attached children. In securely committed children, cortisol levels normalized more quickly, indicating a 
more efficient activation and subsequent deactivation of the hypothalamic-pituitary-adrenal axis (HPA 
axis). The mechanisms underlying these processes involve several key areas of the brain that are involved 
in the regulation of emotions and stress (McEwen 2013):

1.	 Prefrontal cortex: The prefrontal cortex (PFC) plays a crucial role in the regulation of the HPA axis, 
particularly in the assessment of stressors and the initiation of appropriate responses. In securely attached 
children, the PFC is better able to modulate the stress response by more effectively controlling the activity 
of the amygdala, a key center for emotional responses.

2.	 Amygdala: The amygdala is significantly involved in processing emotional stimuli and triggering 
stress responses. Studies such as this one have shown that secure attachment is associated with a less 
reactive amygdala in stressful situations, suggesting that securely attached children are less emotionally 
vulnerable to potential threats.

3.	 Hippocampus: The hippocampus is important for providing feedback to the HPA axis to terminate the 
stress response. It helps to assess and store information about stressors and plays a role in inhibiting cortisol 
production after the stressor has ended. In securely attached children, a well-functioning hippocampus 
supports a rapid return to normal cortisol production and promotes long-term stress resilience.

The findings of Gunnar and Quevedo (2006) emphasize the importance of secure attachment for the 
development of effective coping skills. This study contributes to the understanding of how early childhood 
experiences influence neurobiological development and lay the foundation for coping with psychological 
stress later in life.

Another striking example is provided by a research study by Sroufe et al. (2009). In their longitudinal 
study, Sroufe et al. (2009) comprehensively investigated the long-term effects of secure attachment 
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experiences on stress regulation and emotional development. In this research, children were followed from 
early childhood to adolescence to observe the development of their emotional and physiological responses 
to stress. The study started with a group of children aged five years who grew up in a care environment 
classified as supportive. This environment was defined by the emotional availability and responsiveness of 
the carers, which is considered an indicator of secure attachment. When the children were ten years old, 
they were subjected to a series of stressful testing situations, such as academic exams and social challenges, 
while their cortisol levels were measured. The results showed that children who had experienced secure 
attachments in their early years had significantly fewer emotional problems at the age of ten and lower 
cortisol levels during the stressful tests. This suggests that secure attachment experiences have a lasting 
effect on the ability to cope with stress. In particular, it was observed that these children had more efficient 
physiological stress regulation, which was manifested in a faster return to baseline of their cortisol levels 
after the stressor ended. The researchers attributed these effects to increased neuronal connectivity in the 
prefrontal cortex and limbic system, which are crucial for emotional regulation. The prefrontal cortex, 
known for its role in decision-making and emotional control, and the limbic system, which includes the 
amygdala and the hippocampus and is directly involved in emotional processing, were strengthened in their 
development and function by the secure attachment experiences. This study by Sroufe et al. (2009) thus 
confirms that early social interactions and the quality of attachment experiences are decisive factors for the 
development of effective stress management strategies. Promoting secure attachments in childhood can 
therefore have long-term positive effects on emotional health and stress management in later life.

The scientific literature also confirms that this improved stress regulation not only persists in childhood, 
but also in adulthood. Adults with secure attachment histories show better emotional and hormonal 
adaptability in challenging life situations. A 2013 study by Hostinar et al. examined the long-term effects 
of secure attachment experiences from childhood on stress responses in adults. This research provides 
valuable insights into how early childhood social experiences influence the physiological mechanisms 
that respond to stress in adulthood. Hostinar et al (2013) conducted a prospective longitudinal study that 
followed participants from early childhood into adulthood. The study measured participants’ cortisol levels 
in response to standardized stress tasks to assess the efficiency of their stress-related hormone regulation. 
The researchers grouped participants based on the quality of attachment they had experienced in childhood 
with their primary caregivers, distinguishing secure and insecure attachments. The results showed that 
adults who had experienced secure attachments as children produced significantly less cortisol in response 
to stress compared to those with insecure attachment experiences. They also returned to their baseline 
hormonal states more quickly after stressful events. These findings also strongly suggest that secure 
attachment in childhood is associated with more effective regulation of the endocrine system in adulthood, 
which improves stress management.

The authors of the study explain that the improved stress regulation in securely attached adults is 
mediated by a more efficient function of the hypothalamic-pituitary-adrenal (HPA) axis. Secure attachment 
may lead to optimised neural development during critical developmental periods in childhood, which 
promotes a healthier response of the HPA system to stress later in life. This includes improved feedback 
regulation between the amygdala, hippocampus and prefrontal cortex, which work together to modulate 
HPA axis activity (Hostinar et al. 2013).

CONCLUSION
Summarizing the results of the studies on the impact of early attachment experiences on stress 

regulation highlights the critical role of attachment security in the development of physiological stress 
coping mechanisms. Secure attachment promotes efficient regulation of stress hormones such as cortisol 
and supports the synthesis of oxytocin, which is essential for emotional well-being and stress resilience 
(Rass 2017).

Studies such as those by Gunnar and Quevedo (2006) and Sroufe et al. (2009) illustrate that securely 
attached children experience a faster normalization of cortisol levels after stressful events, an indicator of 
effective activation and deactivation of the HPA axis. This is supported by increased neuronal connectivity 
in the prefrontal cortex and limbic system, which according to McEwen (2013) are essential for emotional 
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regulation. In addition, research by Hostinar et al. (2013) shows that these effects persist into adulthood and 
provide a stable basis for long-term emotional health and stress management.

Interdisciplinary research emphasizes that oxytocin, often referred to as the ‘bonding hormone’, also 
plays a key role in this dynamic. Secure attachment in childhood leads not only to an adaptive cortisol 
response, but also to increased levels of oxytocin, which promotes social bonding and stress reduction 
(Gunnar & Quevedo 2006). These hormones work together to create a robust network for emotional stability 
and stress resilience that accompanies individuals through all stages of life

The latest research reveals that secure attachment experiences are not only desirable but essential for 
the development of effective stress coping mechanisms. Yet despite this clear evidence, as comprehensively 
outlined by Bowlby (1969), many educational systems still seem reluctant to integrate such crucial findings 
into their practices. The need to implement early childhood interventions to promote secure attachments is 
unequivocally emphasized by science. These interventions could have profound long-term positive effects 
on physiological and emotional health. So why is pedagogy lagging behind this body of knowledge? Siegel 
(2012) stresses that educational institutions and care programs need to acknowledge the scientific evidence 
and proactively develop programs that realize these life-changing benefits. Only by embedding these 
biologically based insights into everyday educational practice can we hope to raise future generations to be 
more resilient and emotionally healthy individuals.
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КАК ПРИВЪРЗАНОСТТА КОНТРОЛИРА НИВАТА НА СТРЕС:
ПОГЛЕД ВЪРХУ ИЗСЛЕДВАНИЯ НА МОЗЪКА

Резюме: Този систематичен литературен преглед подчертава формиращите ефекти на 
преживяванията на привързаност в ранното детство върху регулирането на стреса и 
физиологичната адаптивност в по-късен етап от живота. Нашият анализ на проучвания от 
водещи научни бази данни подчертава, че лицата със сигурна история на привързаност показват 
по-ефективна регулация на кортизола и по-бързо възстановяване на изходните нива на хормоните на 
стреса. Статията разкрива невробиологичните механизми, които са в основата на тези процеси, 
по-специално функциите на префронталната кора, амигдалата и хипокампуса при обработката 
на емоциите и стреса. Допълнителни констатации показват, че ползите от сигурната 
привързаност се запазват и в зряла възраст. Тези прозрения подчертават спешната необходимост 
от разработване на образователни практики, основани на биологични доказателства, които да 
насърчават ефективни стратегии за справяне със стреса още от детството и по този начин да 
укрепват емоционалното и психичното здраве в дългосрочен план.
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