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Abstract

People who are more securely attached to close partners show health benefits, but the mechanisms
underlying this link are not well specified. We focus on physiological pathways that are potential
mediators of the connection between attachment in childhood and adulthood and health and
disease outcomes. Growing evidence indicates that attachment insecurity (vs. security) is
associated with distinctive physiological responses to stress, including responses involving the
HPA, SAM and immune systems, but these responses vary with type of stressor (e.g., social/
nonsocial) and contextual factors (e.g., partner’s attachment style). Taking this more nuanced
perspective will be important for understanding the conditions under which attachment shapes
health-related physiological processes as well as downstream health and disease consequences.

A wealth of evidence has established that individuals in high quality relationships and who
are socially integrated have fewer health risks than individuals in low quality relationships
or who have few social ties [1]. Attachment security, which provides a foundation for high
quality relationships [2,3], also has been linked to a variety of health-related biological
responses, behaviors and outcomes [4-6].

How might attachment in both childhood and adulthood shape later health outcomes?
Physiological stress response systems offer likely pathways linking attachment to
downstream health outcomes. Accordingly, we focus here on recent evidence examining
links between attachment and primary stress response systems: the hypothalamic-pituitary-
adrenal (HPA), sympathetic-adrenal medullary (SAM) and the immune systems [4,7].

Attachment Processes and Physiological Stress Responses

Attachment styles may shape physiological stress responses because they function as
strategies for regulating distress [2,3]. Anxious attached individuals, who expect that
partners will not be as available or as responsive as they desire, rely on hyperactivating
strategies leading them to be vigilant in detecting potential threats, to persistently signal
their distress, and to seek excessive reassurance/support. Avoidantly attached individuals,
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who expect that others will not be responsive, rely on deactivating strategies leading them to
minimize distress and distance themselves from others. Securely attached individuals
generally expect that partners will be responsive; they are typically able to regulate distress
effectively and flexibly, and when needed, they will turn to partners for reassurance and
support. Figure 1 illustrates a conceptual model, adapted from previous work [4], for
considering how attachment orientations shape health-related physiological stress responses
and health and disease outcomes. The model suggests that attachment styles promote
strategies for regulating affect, the self, and behavior in close relationships. These strategies
shape physiological stress response patterns, which in turn, may offer a pathway connecting
attachment to downstream health and disease outcomes. Furthermore, each partner’s
response occurs in the context of the relationship, and therefore both partners may influence
each other’s responses and outcomes. In addition, features of the situational context (e.g.,
type of stressor or relationship) may moderate the link between attachment and
physiological stress responses. We focus here on the link between two components of the
model -- attachment style and physiological stress responses — and take into account the
dyadic relationship context as well as other features of the situation.

Attachment and HPA Regulation

The hypothalamic-pituitary-adrenal (HPA) axis is a major stress response system that
controls the release of cortisol into the blood. Cortisol prepares the body for action and
influences and interacts with multiple physiological systems (metabolic, immune, nervous).
Cortisol responses may link attachment to later health and disease outcomes, given that
dysregulated, atypical cortisol patterns have been associated with a variety of adverse
physical and emotional health conditions [8].

Attachment in Childhood

A large body of indirect evidence has established that individuals who experienced early
childhood interpersonal adversity or poor parenting (variables associated with attachment
insecurity) evidence dysregulation in HPA axis responses [9-13], and a variety of health
risks later in life, including metabolic syndrome, cardiovascular disease, and cancer [14,15].
Gunnar and colleagues were among the first to directly examine the relation of HPA
functioning to assessments of attachment security in childhood [16], and this work was the
catalyst for dozens of later studies, which clarified that insecure attachment in infants [17],
school-age children [18] and adolescents [19] is associated with hyper- or hypo-
responsiveness of the HPA system. Recent studies confirm the association of insecure
attachment with both hyperactivated [20] and hypoactivated stress responses [21], and
extend the earlier literature by clarifying the importance of the particular dyadic context of
attachment (e.g. whether attachment is assessed with mother, father, or teacher) and the
context of the type of stressor (e.g. whether HPA reactions are to stressors in close
relationships or with strangers; see Figure 1). For example, toddlers who are insecurely
attached to their child-care workers show greater HPA reactivity across the day; in contrast,
toddlers’ attachment to their mothers predicts their HPA reactivity across the day only in
high-quality child-care environments [20]. Adolescents who showed disorganized
attachment as infants evidence different types of HPA dysregulation to different types of
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stressors: HPA hyper-responsiveness to a fear-inducing task with their mothers [22] and
HPA hypo-responsiveness to a performance stressor (i.e., Trier Stress Test with strangers)
[23]. In addition to underscoring the role of context for the relation of attachment to HPA
functioning, newer research indicates that insecurely attached children underreport their
psychological experience of distress (relative to their physiological reaction) [24]. If this
discrepancy indicates a developing tendency to cope with stress through emotional
suppression, then it may partly explain why insecure children experience greater health risks
in later life [25, 26]. In fact, a recent groundbreaking study following individuals from
infancy to age 32 found that infants classified as insecurely attached were more likely to
experience an inflammation-related illness (e.g., heart disease, diabetes, stroke) as adults,
even after other known risk factors (e.g., negative affect, BMI) were taken into account [26].

Attachment in Adulthood

In contrast to research on childhood attachment, research with adults has been able to
examine whether HPA response patterns vary with attachment anxiety, avoidance, or both.
Consistent with the expectation that anxiously attached individuals respond to stress with
hyperactivation, most studies have found that anxiously attached individuals show elevated
cortisol in response to a stressor and take longer to recover [27-29]. Similarly, anxiously
attached married individuals produce higher daily cortisol [30]. In young dating couples,
women’s attachment avoidance predicts cortisol patterns as well [27,31]; for example, more
avoidant female dating partners evidenced elevated cortisol before and during a conflict
discussion with their dating partner followed by a rapid drop in cortisol immediately after
the discussion, perhaps providing physiological relief once they were able to disengage from
the discussion [27].

Similar to findings for childhood attachment, the link between adult attachment and HPA
responses depends on the situational context. Across a number of studies, attachment
insecurity in adults has been associated with cortisol responses in situations involving
attachment-related threats; however, the connection between attachment insecurity and
cortisol responses is less clear in situations that do not involve an attachment-related threat
(e.g., nonsocial contexts, tasks involving strangers) [7]. New findings point to the interplay
between both relationship partners’ characteristics (e.g., their attachment styles) as a unique
context that may influence cortisol responses. Specifically, more anxiously attached wives
paired with more avoidantly attached husbands showed sharp increases in cortisol in
anticipation of a conflict discussion followed by rapid declines, and their husbands showed
corresponding patterns [32]. Furthermore, less constructive behavior during the conflict
discussion accompanied these cortisol patterns among anxious wife/avoidant husband pairs:
Anxiously attached wives had greater difficulty recognizing their avoidant husbands’
distress, and avoidantly attached husbands less effectively conveyed their needs to their
anxious wives. The contribution of the dyadic context is further supported by recent work
showing that one partner’s attachment style together with the other partner’s level of support
predicts cortisol patterns. Among dating couples, anxiously attached women (but not
anxiously attached men) faced with a stressful task (Trier Stress Test) benefited less from
their partner’s positive support: their cortisol levels remained elevated longer compared to
less anxiously attached women who also had received positive support from their partners
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[29]. Together, these findings suggest that connections between attachment and cortisol
patterns depend on the interplay between characteristics of the individual and contextual
factors such as their partner’s characteristics or behavior.

SAM Responses

Another physiological response system that may connect attachment to health is the
sympathetic-adrenal-medullary (SAM) system. The SAM system triggers quick “fight-or-
flight” responses through the sympathetic nervous system and the release of adrenaline from
the adrenal medulla, and it initiates physiological responses (e.g., rapid increases in heart
rate and breathing, pupil dilation, and nausea) to prepare the organism to respond quickly.
SAM activity often is indexed through electrodermal responses, respiratory sinus arrhythmia
(RSA), heart rate, or blood pressure. Similar to HPA axis responses, dysregulated SAM
responses can alter immune function with potential long-term consequences for health
[33,34].

Attachment in Childhood

As with research on the relation of childhood attachment to HPA functioning, indirect
evidence of the relation of attachment to SAM functioning and later health outcomes shows
that early family experiences (which are linked to children’s attachment styles) consistently
predict SAM responses to stress [34-36]. More recent research that directly assesses
childhood attachment focuses on identifying the interactive effects of the social and
environmental context, child attachment, and SAM functioning. For example, mothers’
depressive symptoms interact with infant insecure attachment to predict infants’
dysregulated RSA [37], and infant RSA interacts with insecure attachment to predict
increased problem behaviors [38]. As with recent research on child attachment and the HPA
system, these studies underscore that fully understanding the relation of attachment to health
outcomes will require models that take into account the complex interplay of attachment and
physiological systems within varying socio-environmental contexts.

Attachment in Adulthood

Both attachment avoidance and anxiety have been associated with heightened SAM
reactivity, although the patterns vary somewhat across studies. Individuals who were higher
in avoidance (but not anxiety) in romantic relationships displayed greater electrodermal
reactivity across stressful tasks [39]. Similarly, adults showing a deactivating pattern
(reflecting attachment avoidance) with respect to their childhood caregiver also responded
with greater electrodermal activity during a conflict discussion with their romantic partner;
in addition, those showing a hyperactivating pattern (reflecting attachment anxiety)
experienced an accelerated heart rate during the discussion [40]. Although a recent
longitudinal study found that neither avoidance nor anxiety were associated concurrently
with dating partners’ electrodermal activity during a relationship conflict, attachment
anxiety at the earlier time point predicted greater electrodermal reactivity during a conflict
discussion one year later [41]. One consistent finding across a number of studies is that
when highly avoidant individuals show heightened autonomic nervous system activity, they
are less likely to subjectively report greater distress, suggesting defensive or dissociated
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affect regulation among these individuals [3,42]. This finding echoes results mentioned
earlier from the recent childhood literature showing insecure attachment associated with
greater discrepancy between psychological and physiological reactions to stress.

Immune Responses

The immune system consists of a network of cells, tissues and organs that serve to protect
the body from infection and disease. Although research examining attachment and immune
responses is newly developing, sparse findings suggest that both childhood and adult
attachment may impact immune functioning. This connection is especially important
considering that the HPA and SAM axes modulate the immune system and vice versa [43].

Attachment in Childhood

Little work has directly examined childhood attachment and immune functioning, but
research using related constructs (e.g., early childhood adversity) suggests that attachment
insecurity is connected to dysregulated immune responses [44]. For example, children from
lower income families have shown higher levels of C-reactive protein (indicating
inflammation) [45] and higher levels of antibodies to a herpes virus (cytomegalovirus) [46].

Longitudinal research indicates that early life adversity may influence immune functioning
years later [47,48]. For instance, adults who had experienced socioeconomic disadvantage or
high levels of sexual or physical abuse at a young age showed elevated antibody titers to the
Epstein-Barr virus, an indicator of cell-mediated immune functioning [48]. Attachment
security may modulate the link between low SES and later immune functioning: Adults
raised in a low SES family but who reported having mothers who were high in warmth were
less likely to show detrimental inflammation responses than similar adults who reported that
their mothers displayed low warmth [49]. Although additional work is needed that assesses
the relation between attachment during early childhood (vs. retrospective reports of
childhood experiences) and immune functioning, these findings suggest that secure
attachment may protect individuals from the adverse effects associated with low SES early
in life.

Attachment in Adults

Attachment insecurity has been associated with disruptions in immune functioning in adults.
In one study, avoidantly attached husbands and wives showed heightened inflammatory
(IL-6) responses to a marital conflict discussion [50]. In another study, more avoidantly
attached women recovered more slowly from induced skin wounds over the course of
discussions with their dating partner. In addition, more anxiously attached men showed
slower wound recovery, but unexpectedly, more anxiously attached women showed faster
recovery [51]. Other work further supports a link between anxious attachment and poorer
immune function: Anxiously attached husbands and wives evidenced fewer T-cells over two
days (together with higher cortisol levels) [30], and anxiously attached individuals showed
elevated antibodly titers to the Epstein-Barr virus on two tests one year apart [52]. Similarly,
another recent study of adults (most males) found that individuals who were higher in
attachment anxiety (but not those higher in avoidance) showed a greater increase in an
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inflammation marker (11-6) after cardiac surgery [53]. (Attachment was unrelated to two
other inflammation markers: TNF alpha and CRP.) Furthermore, poor sleep quality
mediated the link between attachment anxiety and 11-6, possibly because anxious
individuals’ hypervigilance interferes with their sleep quality and post-surgical healing.
Nascent research suggests that attachment insecurity is related to poorer immune
functioning, and goals for further work will be to discover which immune markers under
which conditions (gender, type of stressor) are linked to avoidance or anxiety (or both).

Conclusion

Attachment insecurity (vs. security) in childhood and adulthood is associated with
differential HPA, SAM and immune system responses. Recent work underscores that these
connections depend on the context, including type of task and relationship and the interplay
between partners’ characteristics. As researchers test more complex models involving
physiological stress responses as mediators linking attachment to health, they also will need
to take into account the complex interplay of attachment and physiological systems within
different situational contexts.
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Figure 1.

A conceptual model illustrating the links between attachment style and physiological stress
responses as well as health and disease outcomes. Attachment styles promote particular
strategies for regulating affect and the self as well as behavior patterns in close relationships.
These regulatory processes and relationship behavior patterns, in turn, influence how
individuals respond to stress at a physiological level (e.g., cortisol reactivity/recovery,
cardiovascular reactivity, inflammation-related responses). Physiological stress responses
(along with health behavior and affect) contribute to subsequent health outcomes over time,
although these health behaviors and outcomes are not reviewed here. Importantly, the model
is dyadic; attachment processes occur in the context of a relationship, and both partners may
influence each other’s responses and outcomes reciprocally and/or interactively (e.g.,
Partner A’s attachment style in interaction with Partner B’s attachment style may produce
distinctive physiological stress patterns for each partner). Also, other contextual factors
(type of stressor, type of partner) can moderate associations between attachment and
physiological stress responses.

Adapted from “Health and Attachment Processes” by P. R. Pietromonaco, C. C. DeVito, F.
Ge, & J. Lembke, in press/2015. In J. A. Simpson & W. S. Rholes (Eds.) Attachment theory
and research: New directions and emerging themes. NY: Guilford. Permission pending.
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