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ABSTRACT
Emotional characteristics and processes are robust predictors of the development and course of major medical illnesses and premature mortality, as are a variety of indicators of the presence and quality of personal relationships. Despite clear evidence of close interconnection
between these two domains of risk and protection, affective characteristics and relationships have largely been studied separately as influences on health. After a recent conference on integrative perspectives on emotions, relationships and health co-sponsored by the American
Psychosomatic Society and the Society for Affective Science, the present review builds on prior calls for integration, related theory, and
current research to outline what is known about the interconnection of these domains as it specifically relates to their overlapping influences on health. Areas of interest include the following: their interconnected roles over the course of development, which may inform current efforts to understand the influence of early life events on adult health; the parallel positive and negative factors in both domains that
could have distinct influences on health; the role of emotion regulation in relationship contexts; and measurement, design, and analysis
approaches to capture the dyadic and dynamic aspects of these interconnected influences on health. We conclude with a discussion of
an emerging research agenda that includes the following: common biological foundations of affective and relationship processes, the cultural embeddedness of affective and relationship processes, the potential contribution of affective-relational processes to health disparities,
and implications for intervention research.
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INTRODUCTION

with a discussion of future research directions. On balance, it is clear
that the future of research on emotions and health requires attention
to the central context of interpersonal relationships, just as the future
of research on relationships and health requires attention to emotional
processes. Focusing on the interconnection of these domains of risk
and resilience has great potential to deepen our understanding of psychosomatic processes (3–5).

T

hroughout the history of psychosomatic medicine and related
biobehavioral sciences, emotional processes and social relationships have been central topics in theory and research on the development, course, and impact of physical illness (1). Typically, the effects
of emotions and relationships are studied separately. However, these
two domains of human experience are obviously deeply intertwined.
Periodically, there have been well-reasoned calls for integration in
efforts to understand their effects on health, in the form of edited volumes (2), reviews (3–5), and research conferences (6). In October
2017, the American Psychosomatic Society and the Society for Affective Science co-sponsored a meeting in Berkeley, California, to
revisit this fertile ground (7). A primary emphasis in all of these efforts has been the mutual and interacting influence of emotional processes and social relationships on disease through psychobiological
mechanisms, but also similar joint roles in health behavior and adjustment to chronic illness.
Our purpose here is to use topics from the Berkeley conference,
related conceptual models, and recent research to provide an update
on integrative evidence, perspectives, and opportunities for future
research. We begin with an overview of emotional processes and social relationships as influences on health and then turn to points of
integration, emphasizing recent empirical findings. We discuss
methodological developments in integrative research and conclude

PERSONAL RELATIONSHIPS AND EMOTIONS AS
INTERCONNECTED INFLUENCES ON HEALTH
Current relationship science includes a variety of constructs related
to the presence and quality of personal relationships (8), which
predict the development and course of physical illness (9). Broad
patterns such as low social support, social isolation, and loneliness
predict earlier mortality (10,11), as do more specific aspects of intimate relationships, such as marital status, multiple indications of
relationship quality (i.e., satisfaction, conflict), and relationship
disruption (i.e., divorce, widowhood) (12–14). These aspects of
relationships predict longevity and all-cause mortality, and the development and course of specific sources of morbidity and mortality, such as cardiovascular disease (15,16) and cancer (17). Both
the broader and more specific relationship factors are associated
with physiological mechanisms that are plausible links with the
development and course of disease (12,18).
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reciprocal influences over time (56,57). Social isolation and conflict foster dysphoric emotions, which in turn promote continuing
or even increasing interpersonal difficulties. In contrast to these
negative reciprocal patterns, positive affective characteristics and
related traits such as life satisfaction, optimism, and conscientiousness
predict better relationship quality and outcomes (47,48,58–60), and
positive experiences in relationships, in turn, contribute to stable
or increasing levels of positive affective characteristics, comprising positive reciprocal processes (i.e., virtuous cycles) across the
life-span (61).
These consistent and substantial associations underscore the
possibility that emotional factors and personal relationships influence health jointly. Reciprocal associations between emotional adjustment and personal relationships suggest that typical analytic
approaches (e.g., adjusting for one domain as a potential confound
when testing independent effects of the other) might be misleading, forcing statistical independence of inherently interconnected
domains, raising important questions about how best to represent
their effects in quantitative models.

Affective science includes a similarly wide variety of constructs, ranging from short-term moods and time-limited episodes
of specific emotions to more enduring affective characteristics
within normal personality and emotional disorders (19). Brief
emotional episodes have been implicated as precipitants of major
health outcomes such as cardiovascular events, sudden death,
and underlying pathogenic mechanisms (20–24). However, effects of emotions on the development and course of the major
chronic diseases presumably accrue over longer periods, and
studies of more enduring emotional characteristics are consistent
with this view. A large body of research indicates that personality
traits closely related to enduring emotional processes such as trait
negative affectivity or neuroticism predict adverse health outcomes,
whereas positive affectivity predicts reduced risk of serious illness
and premature mortality (25–27). Furthermore, symptoms and diagnoses related to emotional dysfunction (e.g., anxiety, depression, anger, and stress) have robust associations with the development and
course of cardiovascular disease (28–34), cancer (35,36), and diabetes (37), as well as with premature mortality from these and other
medical conditions (38). The various negative emotional symptoms,
disorders, and traits related to adverse health outcomes also predict
more frequent, pronounced, and prolonged physiological stress responses (i.e., cardiovascular and neuroendocrine responses, inflammation and other immunologic processes) that potentially contribute
to their associations with disease, whereas positive emotional traits
related to health outcomes predict lower levels of physiological
stress indicators (25,27,39,40). Hence, in a parallel to the health consequences of positive and negative aspects of social relationships,
negative emotional traits, symptoms, and disorders confer increased
risk of a variety of illness and earlier mortality, whereas individual
differences in positive emotionality confer protection.
There is abundant evidence that these emotional and relationship domains of risk and resilience are related. Negative affective
symptoms, disorders, and personality characteristics (e.g., neuroticism and negative affectivity) that predict adverse health outcomes
are also associated with lower levels of relationship quality and
greater risk of relationship disruption (e.g., divorce and separation),
whereas positive affective characteristics that predict better health
are associated with better relationship functioning (5). These associations occur across a wide range of general social relationship
characteristics (e.g., social support and isolation) and specific processes (e.g., marital quality). For example, an extensive literature
documents strong concurrent associations of depressive symptoms
and related mood disorders with low marital quality (41,42). Anxiety symptoms and disorders are similarly associated with lowerquality intimate relationships (43,44). The broad trait domain of
negative affectivity or neuroticism is also associated with loneliness
(45,46) and lower-quality intimate relationships (47,48), as are the
related personality traits of anger and hostility (47–49). These associations are evident when relationship quality is indexed through
self-reports, but also when represented as observed behavior during
marital interaction (50–53) and as marital disruption (48). Importantly, interpersonal difficulties associated with negative affective
characteristics are evident across a range of relationship contexts
(e.g., intimate partners, family, and friends) and reflect a variety
of dysfunctional processes (e.g., excessive reassurance seeking
and reciprocated negativity) (41,54,55).
Some evidence suggests that the associations between emotional characteristics and difficulties in close relationships reflect
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THE SOCIAL CONTEXT AND FUNCTION
OF EMOTION
Evidence that emotional characteristics are consistently associated
with the presence and quality of social relationships represents an
important development in many areas of basic and applied behavioral science. However, from some perspectives, it is not surprising. At least since the publication of Darwin’s landmark work,
The Expression of Emotions in Man and Animals (62), it has been
widely understood that emotional and social processes are deeply
interconnected; emotional expressions etched on the face and embedded in vocalizations are powerful and rich social communications.
Theory and research on the function of emotion provide a foundation
for understanding this inherent interconnection (63). Emotions do
things, and many of those things are social in nature, such as focusing
social cognition and motivating and directing social behavior. Furthermore, it is well established that emotional dynamics are an integral
component of close relationships (64), and interpersonal experiences
are a central influence on affective responses (65). For example,
negative interpersonal experiences are a common precipitant of
depressive mood states in everyday life (66), and as noted previously, interpersonal processes generally and within the specific
context of marital and family relationships are closely related to
the development and course of depression (41,55).
Emotional processes and characteristics inherently convey specific social information, and social processes are systematically related to emotional responses and characteristics. In one conceptual
approach to this interconnection, the characteristics of relationships
related to health vary along two broad dimensions—affiliation (i.e.,
warmth and connection vs. hostility and distance) and control (i.e.,
dominance vs. deference)—and often reflect various combinations
or blends of these broader interpersonal qualities, such as trust
(warm deference) or criticism (hostile dominance) (67). Expressions
of specific emotions and a wide variety of affective individual differences, including personality traits and symptoms of emotional
distress and disorder, are related to these two broad dimensions.
Sadness, depression, and anxiety convey interpersonal hostility
and distance (i.e., low warmth), blended with submission or deference toward others. Anger also conveys hostility toward others
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Some evidence suggests that early parent-child attachment patterns predict the grown child’s attachment style in intimate relationships in early adulthood (87), which in turn predict emotion
regulation strategies and other processes in the context of those
adult relationships (88). However, the strength of associations between parent-child and adult attachment patterns decreases with
the length of the interval between assessments (87), and some of
this weakening association over time reflects the influence of experiences in close relationships (89).
Although the signal may weaken with the passage of time, the
reciprocal interplay of emotions and close relationships based
in early attachment patterns may reflect interactional patterns or
transactional trajectories across large sections of the life course
(67). That is, the developmental trajectories of emotional adjustment and social functioning are likely closely interwoven over
time. Parent-child attachment patterns even show some continuity
across generations (90). As research increasingly focuses on the
childhood origins of psychosocial and biobehavioral risk for serious disease in adulthood, these continuous dynamic interconnections between emotional and relationship processes may be a
useful focus in future efforts.
Recent behavioral genetics research has raised important qualifications to the social or interpersonal learning premise of the attachment perspective in which the quality of parent-child interaction
shapes the child’s subsequent emotional and social development.
Measures of environmental characteristics such as family climate
and parenting styles display significant heritability (91). Hence, in
biological parent-child dyads, correlations of parenting styles and
qualities of parent-child relationships including attachment with
characteristics of children (e.g., emotional adjustment and peer relationships) could reflect common genetic factors. Mechanisms
through which genetically based aspects of child adjustment come
to be correlated with what are traditionally presumed to be environmental influences on child development include both passive
gene-environment correlations in which parent behavior and child
functioning both reflect their shared genetic factors but are otherwise causally unrelated, and active or evocative gene-environment
correlations in which genetically based aspects of the child evoke
or intentionally produce specific parental responses. Both active
and passive gene-environment correlations could contribute to associations of parent behavior and parent-child interaction patterns such
as attachment with later child functioning (92).
For example, there is a robust association between maladaptive
parenting (e.g., low warmth and harsh control) and child emotional
adjustment (93,94). Importantly, these associations are bidirectional;
in longitudinal studies, maladaptive parenting predicts greater internalizing (e.g., anxiety and depression) and externalizing (e.g., aggressiveness) symptoms, and these child adjustment difficulties
predict higher levels of subsequent maladaptive parenting. These
findings demonstrate once again the interwoven nature of emotional
and relationship processes over development. However, they also
demonstrate that emotional characteristics of children not only are
consequences of qualities of the relationship with parents but also
include genetically based influences on those relationships in a dynamic transactional process over time (95).
Regardless of its genetic versus interpersonal foundations, the
beneficial effects of secure attachment for subsequent emotional
and relationship processes are relevant to recent theory and research on the psychobiological correlates of felt safety versus

and interpersonal distance, blended with dominance and aggressive
intent. In contrast, various positive emotions and related traits (e.g.,
optimism) communicate warmth (59,68–70). Overall, emotional
expressions convey information on social motives and likely interpersonal behavior, and social behavior has emotional correlates for
both the source and recipient or focus of those actions.
Consistent with functional perspectives on emotion, links between relationships and affective processes that influence physical
health can also be reflected in active transactional processes in
which interaction partners mutually influence one another’s emotional responses and behavior over time (3–5). Transactional models
highlight active or dynamic processes as opposed to more static
emotional characteristics and aspects of relationship quality. One example is the examination of specific emotional behaviors occurring
during couple interaction as predictors of disease (71,72). Furthermore, when the emotional and relationship domains are sampled
with sufficient frequency and detail, coding of specific affectivebehavioral interaction patterns and use of evolving quantitative
models discussed below (73–75) can capture specific transactional
features or processes (e.g., negative or positive reciprocity and
demand-withdrawal exchanges) and their physiological correlates
as predictors of health endpoints.

INTERWOVEN DEVELOPMENT AND CHANGE
ACROSS THE LIFE-SPAN
The interconnection of emotional and relationship processes is apparent early in development and continues across the life course, in
ways that are likely central in their health consequences. Even during pregnancy, expectant mothers’ emotions and features of their
close relationships are interconnected, and evidence suggests that
the resulting levels of mothers’ stress, social support, and emotional
adjustment predict pregnancy outcomes (e.g., gestational age and
birth weight) with consequences for later child health and wellbeing (76–79).
For the developing child, the quality of parent-child relationships is linked to emotional processes, with implications for later
child adjustment, experiences in close relationships, and physical
health. Bowlby’s (80) model of parent-child attachment is perhaps
the most influential in guiding research on the interplay of emotion
and relationships in early development. In this general perspective,
adaptive and responsive parent-child interaction patterns promote
the development of positive internal working models of the self,
others, and relationships, with beneficial carry-forward effects on
child emotional and social adjustment. In contrast, neglectful or
punishing parent-child patterns promote negative working models
with adverse consequences.
Research supports the basic premise that the quality of parentchild attachment patterns predicts children’s later emotional experience and regulation (81), as well as emotional adjustment and
social functioning later in childhood (82). Parent-child attachment
patterns also predict parallel patterns of children’s attachment in
peer relationships (83), which in turn are related to childhood emotional adjustment (84). Regardless of their developmental origins,
the quality of peer relationships and social status with peers (e.g.,
acceptance vs. rejection) are associated with aspects of personality
and emotional adjustment that resemble features of individual
adjustment that confer risk or protection for major illness later in
adulthood (85,86).
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effects of reduced frequency of positive interactions and more frequent interpersonal conflicts in adulthood (113). Through epigenetic
and related neurodevelopmental processes, adverse childhood experiences could shape more reactive brain-based stress responses
(111,114–116). This biobehavioral upregulation or tuning of stress
systems would likely be accompanied by a suite of emotional
and social response styles that increase the frequency, severity,
and duration of stress exposures through transactional or evocative mechanisms, compounding the vulnerability of individuals
exposed to adverse early environments (92). That is, developmental experiences that promote individual differences in higher
stress reactivity also promote psychosocial mechanisms that increase stress exposures for these more reactive individuals.
Some of the key relationship and emotional markers of healthy
versus unhealthy psychosocial trajectories during childhood and
adolescence may remain constant over the course of development,
such as comfort and warmth in family relationships, low conflict,
appropriate parental monitoring, and the child’s related security
and low distress. Other relationship and emotional markers likely
change. For example, close family involvement in which children
maintain proximity to caregivers is clearly important early in
childhood. However, in later childhood and adolescence, a sense
of parental availability is sufficient, and optimally shared power
and flexibility that promote the adolescent’s emerging autonomy
progressively replace earlier patterns of consistent parental authority
(117). More coercive family interaction patterns can exacerbate conflict and undermine support in the family, and contribute to the development of anger and aggressive behavior. In contrast, parents’
use of more autonomy supporting emotional socialization (i.e., discussion and coaching regarding negative emotions) can minimize
such risks (118). Thus, the particular issues that are sources of risk
and resilience in family interaction patterns may change with development, but the interconnected emotional and interpersonal patterns
they shape are likely to continue to influence health over time
(119,120), transitioning into the parallel patterns evident in adult
intimate relationships described previously (67,121). Recent studies demonstrate that preventive interventions can effectively modify parenting practices that influence child outcomes, underscoring
a malleability of the parent-child interaction system that could provide valuable intervention opportunities (100,122,123).
The interconnection of emotional and relationship domains is
also relevant later in life. Aging is associated with increasing satisfaction with social ties and efforts to avoid negativity and maximize positivity in relationships, perhaps due to a greater emphasis
on relationship quality given a limited time horizon (124). Older
adults display a greater emphasis on positive information generally (125) and display more positive and prosocial emotions both
in general social situations and in their intimate relationships, with
beneficial consequences for those relationships (126,127). However older adults also experience greater potential for emotionally
distressing interpersonal difficulties stemming from loss, isolation,
and conflict with others about illness, disability, and limitations in
functioning, and such interpersonal difficulties have negative affective consequences (124). The increased value placed on positive relationships and emotional experiences with age can promote more
adaptive emotional regulation in social contexts (128), but aging
may also be associated with greater levels of some dysfunctional
patterns, such as low warmth and greater negative emotional reciprocity during couple conflicts (129,130).

threat and uncertainty. For example, in the Generalized Uncertainty Theory of Stress model, the sympathetic nervous system is
conceptualized as a prepotent default physiological response, as
opposed to a situationally activated response to perceived threat
or challenge (96). When individuals perceive the environment to
be safe and predictable, the sympathetic system is under parasympathetic inhibition. In response to decreases in perceived safety
and security, this inhibition is withdrawn, permitting emergence
of potentially unhealthy physiological stress responses. In the attachment framework, internal working models are an important
source of such perceptions, subjective experiences, and expectations
of safety (80). Another recent conceptual model describes social
support figures as prepared safety stimuli, moderating emotional, social, and physiological responding (97). Evidence suggests that children lacking secure attachment representations have less adaptive
parasympathetic response to relevant stressors (98,99). Of course,
associations of attachment patterns with the child’s physiological responses could reflect the interpersonally transmitted influence of
parent-child attachment quality, shared genetic factors that influence
both parent interpersonal behavior and child physiology independently, evocative effects of genetically based child characteristics
on parental behavior, or a combination of these pathways.
The impact of parent-child interaction on children’s physiology
is beginning to be understood as the means through which these interactions get “under the skin” to influence children’s health and
behavioral outcomes over time. For example, early family factors
such a parental depression and insecure parent-child attachment
predict epigenetic indications of aging (100) and neurohormones
(e.g., circulating oxytocin) later in childhood (101).
The association of family relationship quality with child emotional functioning extends beyond the parent-child relationship.
Childhood exposure to interparental conflict has far-reaching effects
on children’s emotional and social functioning, in part through its
role in undermining the child’s sense of security (102,103). Exposure to conflict and disruption (i.e., separation, divorce) in the parents’ relationship can have long-term health consequences for the
child (104). Exposure to interparent conflict and parental relationship disruption, as well as harsh parenting, neglect, and abuse in
parent-child relationships, are included in measures of adverse
childhood experiences (105), which in turn predict the development
of cardiometabolic disease in adulthood (106,107). Importantly,
risks conferred through the interplay of emotion and parent-child relationships and those conferred by emotionally evocative exposure
to interparental conflict are correlated (108,109), and here again,
some of these continuities in exposure to psychosocial risks may reflect genetic factors as well as interpersonal learning and other social
processes. For example, correlations of parent-child relationship
quality with the offspring’s romantic relationship quality in adulthood contain common genetic variance (110).
Although mechanisms underlying the association of adverse
childhood experiences and adult disease are not well known, there
are a variety of behavioral and biobehavioral possibilities (111).
The carry-forward effects of interparental conflict and maladaptive
and abusive aspects of parent-child relationships on the child’s
emotional and social functioning are obvious candidates. For example, childhood psychological distress may contribute to the association of early-life disadvantage with adult health (112), and
retrospective reports of early life family conflict are associated
with preclinical indications of atherosclerosis through the indirect
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and measurement of separate positive and negative dimensions
permit analysis of their separate effects (72), but also examination
of specific combinations of these dimensions, such as ambivalence
(144). Positive and negative aspects of intimate relationships may
influence health through distinct psychobiological mechanisms,
perhaps because of their distinct affective correlates (139,145).
The enhanced specificity within relationship and affective domains inherent in broad two-dimensional models is accompanied
by even greater specificity within both the positive and negative
categories, as described previously. Some of these more specific
relational-affective processes are infrequently examined in psychosomatic research, such as empathy (146), adaptive and maladaptive
forms of envy and pride (147), jealousy (148), and pleasure taken
in the misfortune of others or pain experienced in response to
others’ success (149). Yearning after loss is common across a variety of types of relationship dissolution (150). Personality dimensions that have robust predictive associations with physical health
also predict infidelity (151), such that unhealthy traits are also associated with greater likelihood of betrayal of relationship partners. A
sense of betrayal is typically an affectively charged response to discovery of a partner affair, and this extreme but not uncommon relationship stressor poses a significant risk for the development of
depression (152). Positive sexual relationships not only are an indication of physical health but also may have beneficial effects on
health, perhaps because of their strong positive affective correlates
(153). Thus, a variety of specific constructs at the interface of relationships and emotions warrant additional research in terms of their
health consequences.

Although loss of relationships through widowhood is not limited
to older adults, it is more common. In this regard, it is worthwhile to
recall that Bowlby’s seminal multivolume work was titled, “Attachment and Loss” (emphasis added), with the third volume devoted to
emotional consequences of various types of loss and their developmental context (131). As noted previously, widowhood is associated
with an increased risk of morbidity and mortality (14), and much of
the effect of bereavement on health may involve maladaptive or
complicated versions of the normative emotional response of grief
(132). Importantly, the dyadic interdependence of partners’ physical health, cognitive functioning, and quality of life evident in older
couples (133) persists after a spouse has passed away (134). That is,
a deceased partner’s quality of life before death predicts the surviving
spouse’s quality of life after bereavement, even when adjusting for
the surviving partners’ prior quality of life. Hence, the intertwining
of emotional and relationship processes later in life includes unique
adaptive opportunities as well as risks.

FOR BETTER AND FOR WORSE: POSITIVE AND
NEGATIVE CONSTRUCTS IN EMOTIONAL AND
RELATIONSHIP PROCESSES
Recent theory and research in both the emotion and relationship
domains has produced more fine-grained descriptions of their
structure and specific elements that may be valuable in explicating
their interrelated influences on health. Structural or dimensional
models of emotion and related affective constructs posit at least
two higher-order dimensions, although the dimensions vary across
conceptualizations. In a widely used two-dimensional model, affective constructs vary in valence (positive vs. negative) and arousal or
intensity (high vs. low) (135). A second widely used model posits
separate negative and positive affect dimensions (136).
There are direct parallels with structural models of relationship
quality and processes. For example, couple interactional behaviors
have been organized according to a two-dimensional valence and
intensity model (137). High-intensity negative behaviors (i.e., hostility) are strongly related to lower relationship quality, whereas lowerintensity negative behavior (i.e., withdrawal, expression of distress)
are significantly but less strongly associated. High-intensity (i.e., intimacy) and low-intensity (i.e., problem solving) positive behaviors are
strongly associated with relationship quality (137). Two-dimensional
models comprising distinct positive and negative aspects of relationship quality are emerging as particularly important in current relationship science (138). The positive dimension of couple behavior and
relationship quality includes several processes that predict health,
including support, warmth, affection, self-disclosure, partner responsiveness, capitalization, intimacy, and relationship flourishing,
as do the negative characteristics of hostility, conflict, criticism, blame,
negativity, demand-withdraw, ostracism, and rejection (139–141). Although these broad positive and negative relationship dimensions are
inversely related, they are independent correlates of overall relationship quality (138,142) and may have independent associations with
health outcomes (5), similar to the inverse association and independent consequences of positive and negative affective characteristics.
Thinking about intimate relationships activates related positive
and negative implicit dimensions automatically, even for relationships that are generally viewed explicitly as positive (143), suggesting that two-dimensional models of relationships and their
affective correlates are inherent in the domain. Conceptualization
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EMOTION REGULATION AS AN
INTERPERSONAL PROCESS
Theory and research on emotion regulation have a wide-ranging
impact across a variety of areas of behavioral and biobehavioral
sciences (154), and emotion regulation is emerging as a central
process in the health consequences of affective characteristics
(4,155). For example, various aspects of emotion regulation are
broadly implicated in dysfunctional emotion-related characteristics
that are well-established risk factors for adverse health outcomes,
such as depression, anxiety, and anger (156–159). That is, these affective characteristics are associated not only with increased frequency, intensity, and duration of negative emotion but also with
maladaptive regulation processes. Furthermore, dysfunctional emotion regulation may extend to deficits in the regulation of positive
emotions, as well (160). That is, individuals experiencing prolonged
and severe negative affect may not only fail to regulate those emotions adaptively but also fail to regulate positive emotions (e.g., savoring positive events and experiences) that could otherwise lessen
their negative emotions.
Given that interpersonal events are common precipitants and
foci of emotions, it is not surprising that emotion regulation often
occurs in the context of close relationships. We use these relationships in regulating our own emotions, we often regulate our emotions
to produce specific relational outcomes, and we attempt to regulate
the emotions of our partners (161–163). Much of this socially
embedded emotion regulation occurs in the context of romantic
couples, and it has important consequences for the quality and
stability of those relationships (164,165). Thus, continued development of theory and research on emotion and relationships
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This strategy has well-documented limitations, including the undercorrection and residual confounding and the uncertain reliability
and validity of the “partialled” versions of predictive variables
(183,184). In the case of affective and relationship characteristics
and processes, their inherent and highly substantive covariation
also creates the clear possibility that overlapping variance that is
removed in such adjustments is a key aspect of their effects on
health (5,185). To examine their joint effects, variable-based (e.g.,
factor analysis) or case-based (e.g., cluster analysis, latent profile,
or latent class analysis) techniques can be used to model naturaloccurring aggregations of emotional and relationship risk and resilience factors to be used as predictors of health outcomes, as opposed
to separate consideration or use as nuisance variables to be managed
via potentially misleading statistical adjustment. Conceptual models
can also guide tests of these two general domains as mediators and
moderators of one another. Given that both affective and relationship characteristics change, multiple assessments over time can permit tests of the health effects of various affective or relationship
trajectories. As in a recent example, change in perceptions of relationship quality may have health effects that are independent of its
initial or average levels (186). That is, whether a relationship is
getting better or worse, with associated changes in affect, may
have health consequences beyond those associated with a single
“snapshot” in time.
As noted previously, both the affective and relationship domains
comprise broad positive and negative dimensions, which may have
distinct effects despite their inverse association (5,138,187). Thus,
in an integrative approach, specific positive and negative characteristics within both domains should be assessed. Both relationship science and affective science have traditions of multimethod research
(188,189), which provide opportunities to move beyond the common reliance on self-report measures. For example, observational
measures of affective behaviors during couple interactions can be
used to measure risk and resilience characteristics in the prediction
of health outcomes (71,72). Dyadic research methods also include
an underused alternative to the typical measurement of individual
affective risk and protective factors through self-reports; partner
ratings of affective characteristics (e.g., depression and anger)
may have better predictive utility in studies of health outcomes
(190), perhaps because of reduced impact of response biases that
are more problematic threats to validity in self-reports.
Measurement of risk and resilience factors from both members
of a relationship presents additional opportunities in the development of a more integrative perspective. For example, in couples,
one partner’s personality traits or emotional adjustment are quite
apparent to the other (70) and therefore are potentially important
elements of that other partner’s social context. For example, surgical patients’ and partners’ personality characteristics predict each
others’ emotional adjustment over time (191). This general process
is a central element of the robust association between the individual
and relationship domains of risk and resilience. Incorporation of appropriate dyadic measurement and analysis (192) (e.g., actor-partner
models) permits tests of the effects of exposure to a partner’s personality or emotional characteristics on physiological mechanisms and
health outcomes (193). Such dyadic designs and analyses similarly
can be used to examine the consequences of giving and getting social support (194,195).
Recent developments in quantitative modeling of affective interactional processes (73–75) can facilitate the development of

as intertwined influences on health must include a focus on emotion regulation.
Efforts to regulate the emotions of others can facilitate the individual’s own emotional adjustment over time, through the mechanism of
utilization of more adaptive self-directed emotion regulation strategies (166). Recently developed measures of the tendency to engage
in interpersonal forms of emotion regulation will likely facilitate research into related health consequences (162,167). Emotion regulation processes may contribute to the ways in which aspects of close
relationships influence depression (168), and individual differences
in emotion regulation strategies (e.g., cognitive reappraisal and emotional suppression) have adaptive and maladaptive correlates in relationship functioning (169).
Embedding emotion regulation in its relational context has the
potential to shed new light on some classic psychosomatic hypotheses. For example, emotional suppression and related constructs
(e.g., repressive coping) have a rich history in psychosomatic
medicine, and evidence suggests that they are associated with increased health risks (170,171). Although typically construed as
an intrapersonal process, emotional suppression has clear interpersonal consequences, such as disrupted social interaction quality
and lower-quality relationships (172–176). Within couples, one
partner’s worry predicts the other’s efforts to calm that partner, a
potentially beneficial between-person emotion regulation process
that is attenuated by emotional suppression (177). That is, engaging in emotional suppression may disrupt an otherwise adaptive
interpersonal response to a romantic partner’s worry, a form of
dysphoric cognitive experience that is associated with increased
health risks (178). Matches versus mismatches in partners’ suppressive versus expressive style in emotion regulation may also have
effects on health (176,179). Alexithymia is a severe and highly dysfunctional form of limited affective expression, and this trait is also
associated with substantial interpersonal difficulties, both generally
and in the specific context of intimate relationships (180–182).
Hence, although intrapersonal processes have historically been
emphasized in accounts of the adverse health effects of emotional
suppression and related constructs, their interpersonal consequences
may be equally important. The health consequences of adaptive
and maladaptive emotion regulation may be due in part to their effects on relationships, and the health consequences of risky and
protective relationships may involve aspects of emotion regulation.

CHALLENGES, OPPORTUNITIES, AND
INNOVATIONS IN METHODOLOGY
An integrative approach to studying the effects of affective and relationship characteristics and processes on health requires change in
the usual approach to research on these domains, in which they are
studied separately and measured as static influences on health, most
commonly relying on self-reports of these psychosocial characteristics. Although such studies have produced valuable evidence over
several decades, a variety of more recently established and emerging methodological approaches hold considerable promise.
A more integrative approach requires, at a minimum, the measurement and analysis of both the affective and relationship domains.
Given the well-documented association between these domains, it
will be tempting to use the common analytic strategy for correlated
predictor variables in which statistical adjustment of one risk or protective factor is used to examine the “independent” effects of another.
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affective and relational domains of risk and resilience, through a
variety of passive and active forms of gene-environment correlation. Although a variety of candidate genes have been identified,
affective and relationship factors related to health are likely influenced by complex, multifoci genetic processes. Furthermore, emotional and interpersonal experiences may have interrelated effects
on gene expression (92,110,111,209). As noted previously, preventive family interventions (122) have been found to reduce the association of adverse family environments with subsequent epigenetic
indicators of accelerated aging (100), suggesting that gene expression represents not only a mechanism of effect of interrelated emotional and relationship processes on health but also an opportunity
for intervention.
Not surprising perhaps given their centrality in human experience and well-being, recent neuroscience research indicates that a
variety of aspects of close relationships are represented in the brain,
and these neural underpinnings overlap with those supporting related affective processes (211–214). Examples include attachment
processes (215), social pain (216), grief (217), giving and receiving
social support (218), and the development of emotion regulation
(219). Genetic and neuroscience research typically focuses on
one of the two domains, but consideration of their mutual influence and common foundations is likely to be useful in elucidating
the interrelated influence of affective and interpersonal processes
on health.

more refined understanding of the ways in which affective and relationship processes are reciprocally related over time, across temporal perspectives ranging from moment-to-moment interaction to
longer patterns occurring over days, weeks, and months. Such covariation between relationship partners’ emotional, behavioral,
and related physiological responses can reflect a variety of processes, such as: convergence of partners’ responses to external
events, emotional reactivity to each other, or efforts to regulate
one another’s emotions. Each of these processes has the potential
to be adaptive or maladaptive (196). Further clarification of the
nature and consequences of such patterns of covariation requires
additional information beyond the covariation itself. For example,
extraction of dyad-level indicators of various patterns of covariation can be used to predict a wide variety of relationship qualities
(e.g., conflict, satisfaction, and support) or outcomes (e.g., change
in relationship quality over time and relationship dissolution), and
emotional adjustment and physical health (197,198). As noted previously, dyadic patterns indicative of negative reciprocity and conflict
escalation, positive reciprocity and capitalization, and demandwithdrawal sequences may capture affectively relevant relationship
processes that predict health outcomes (199).
These dyadic interaction patterns are most commonly studied
in laboratory-based couple interactions. Assessment of similar processes outside the laboratory can be achieved through daily experience sampling and ecological momentary assessment methods
(200). Momentary assessments may provide more accurate assessment of stable individual differences in affective risk factors as
compared with the usual global retrospective self-reports (201),
and some evidence suggests that similar assessment of relationship
risk and protective factors has better predictive utility than global
self-report measures of relationship quality (202). Daily affective
experiences have been found to mediate effects of relationship
quality on subsequent health (186). Similar assessments could be
used to test parallel mediational hypotheses in which daily relationship experiences mediate the effects of individual differences
in affective risk and protective factors. Ambulatory audio recording of interactions can provide behavioral assessments outside
the laboratory (203), and recent research suggests their utility in
studies of adaptation to serious illness and the effects of relationship stressors on psychobiological mechanisms (204,205).

Reformulating Mechanism Questions
Most models of relationships and health include affective processes as influencing the underlying pathophysiological mechanisms that are the proximal influences on disease (3,5,12,220).
The overall physiological burden across multiple stress systems
(e.g., cardiovascular, neuroendocrine, and immune) that contribute to disease development comprises four general sources: the
frequency, duration, and severity of exposure to stressors; the
degree of reactivity to those stressors; the duration or degree of
recovery of those physiological responses; and the degree of restoration of those systems, as during sleep (221). Considerable
evidence supports the general perspective that negative emotions and difficulties in close relationships can alter each of these
sources of overall physiological burden, and do so across several
physiological systems relevant to health (3,5,12,220–223). In efforts to further explicate these physiological mechanisms, studies
of affective risk and resilience factors should include the role of
close relationships, and studies of relationship risk and protective
factors should include affective processes. That is, the pathophysiological correlates of affective risk and resilience factors may be
particularly evident in relational contexts, and aspects of relationships that confer risk or resilience may do so through affective processes that influence the same physiological responses.

EMERGING ISSUES
Our review thus far illustrates the inherent interconnection between the relationship and affective domains, an interconnection
that may have much to do with their influences on physical health.
In pursuing a more complete and integrated research agenda, several issues are central.

Parallel Considerations in Biological Underpinnings
In examining health consequences of affective and relationship
processes, there have been parallel efforts exploring foundations
in basic biological processes, specifically in genetic and neuroscience research. It is well established that individual differences in
emotionality and aspects of emotional adjustment associated with
health risks demonstrate substantial heritability, as do individual
differences in emotion regulation and aspects of relationships,
such as parenting and intimate relationship quality (92,206–210).
Common genetic processes may contribute to the association of
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Multiple Contexts of Interrelated Risk and Resilience
From much of the preceding the discussion, it is clear that intimate
relationships, parent-child relationships, and relationships with
friends and peers are essential contexts for studying affective
processes and relationships as interrelated risk and protective
factors for health. However, given that experiences at work are
well-established influences on health (224), the association of emotional and relationship processes at work may be similarly important.
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growing body of research suggests the potential value of related
interventions (246). Couple processes are similarly important in
emotional adjustment to chronic medical conditions, and some evidence suggests that involvement of family members in patient
care can be a useful addition to traditional care (247–250).
Affective-relational processes not only involve families but
also interactions of patients and providers. For example, interpersonal processes not only in the context of family and marital relationships but also between patients and health care providers may
be essential in understanding the development, maintenance, dysfunction, and management of somatoform disorders such as hypochondriasis (251). Furthermore, interpersonal strain at work can
contribute to burnout among health care workers, a potentially
important influence on health and emotional well-being among
health care providers and the quality of health care (252).

Positive and negative aspects of the interpersonal environment in
the workplace are reciprocally related to emotional functioning
(225,226). Furthermore, the experience of stress, negative emotions, and difficult interpersonal relationships at work and at home
are related in important ways, such as the spillover from one domain
to the other (227). For some individuals and age groups, online social
relationships may be a particularly important influence on emotional
experience and adjustment (228), and the emotional consequences
of negative social experiences online (e.g., cyberbullying) may
have health implications (229).

Diversity and Disparities
Although association of affective and relationship processes with
physical health and the connections between these two domains
of risk and resilience are likely to occur across cultural and ethnic
groups, aspects of diversity are important influences on the specific manifestations, functions, and impact of close relationships
(230) and affective processes (231). For example, recognition of
specific emotions is relatively universal across cultures, whereas
understanding those emotions and emotion regulation is more culture specific (232,233). The physiological consequences of emotion regulation and expression also differ across cultures (234)
and across racial and ethnic groups (235). Thus, future research
on affective and relational processes as interconnected influences
on health should consider such cultural differences, and such efforts could be useful in understanding health disparities related
to culture, race, and ethnicity. Interrelated affective and relationship processes may similarly contribute to socioeconomic health
disparities and the effects of discrimination on health (236–239).

CONCLUSIONS
Although important questions remain, a substantial body of research
documents a variety of negative aspects of relationships as robust
predictors of the onset and course of serious medical illness, and a
variety of positive aspects of relationships as similarly robust sources
of protection. A comparably extensive literature identifies a variety
of negative affective characteristics as predictors of the incidence
and course of the same health conditions and several positive affective characteristics as sources of protection. A third major body of
research suggests that the affective and relationship domains are
consistently and strongly correlated, yet these two domains of risk
and protection are most commonly studied separately.
The accumulating evidence continues to support previous
calls for greater integration (2–7), yet much work remains. When
attempting to describe mechanisms linking relationships and
health, it is useful to follow the emotions, as affective processes
animate the interpersonal domain and have strong connections to
health-relevant physiology. Also, in attempting to understand
how affective characteristics influence health, consideration of
the relationship context where so much of our emotional lives occurs is similarly important. Such efforts to integrate relationships
and emotions—capturing their nearly constant co-occurrence and
interplay—will undoubtedly help to identify, explicate, and perhaps
modify psychosocial influences on health. Furthermore, close interconnections between affective and relationship processes extending
over time that comprise decades-long trajectories of risk or resilience
could be a useful way to conceptualize and quantify mechanisms
linking early experience with health in adulthood. Capturing this dynamic and multifaceted interplay directly may maximize accuracy
and predictive utility in efforts to understand the effects of emotion
and relationships on physical health, and this more complete and
precise depiction, in turn, may facilitate intervention efforts at
the interface of emotions, relationships, and health.

Interventions for Interrelated Emotional and
Relationship Risks
One of the longer-term implications of research on affective and
relationship risk and protective factors is the possibility that related
interventions could reduce risk of disease onset or improve its
course among those with existing medical conditions. Preliminary
evidence suggests that an integrative perspective could be useful
in this agenda, as couple-based interventions for affective aspects
of intimate relationships can have beneficial effects on physiological processes (240–242). Couple-based interventions have
been found to be useful approaches to the treatment of emotional
symptoms and disorders, and such approaches can produce improvements in both emotional adjustment and relationship quality (243). This literature illustrates several potential avenues for
intervention research intended to modify health risks and underlying mechanisms associated with correlated aspects of affective
and interpersonal functioning.

Other Applications in Psychosomatic Medicine
Source of Funding and Conflicts of Interest: The authors report no conflicts of interest and no support for the preparation
of this article.

Thus far, our discussion has emphasized the interconnected effects
of affective and relationship processes on health via psychobiological mechanisms related to stress. However, these interconnections
are relevant to other issues at the interface of biomedical and behavioral sciences. For example, the modification of health behavior (e.g., physical activity, diet, smoking, and screening utilization)
is central in the prevention and management of the most prevalent
chronic illnesses (244). Interconnected affective and close relationship processes are related to these health behaviors (245), and a
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