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Brief everyday stressors are inherent in life, but their 
health consequences vary on the basis of individual 
differences in physiological stress reactivity (see Fig. 
1). The body’s acute responses to daily stressors can 
differ widely among individuals experiencing the same 
stressor, and these physiological responses may not 
align with stress appraisals (Campbell & Ehlert, 2012; 
Turner et al., 2020). The hormonal, cardiovascular, and 
inflammatory responses to stress are biologically adap-
tive, readying the body for action and possible injury, 
but a heightened or prolonged response, especially in 
the context of modern stressors that do not require 
fighting or fleeing, promotes biological wear and tear 
that can shape health trajectories (McEwen, 1998). 
Although we focus here on amplified and long-lasting 
reactivity, low responsiveness can also be problematic 
(Turner et al., 2020).

A stress response is adaptive when its magnitude 
aligns with the stressor’s threat and the body can return 
to a resting state soon after the threat ends. An exag-
gerated response needlessly taxes the body, preparing 
it for action that may be inappropriate; for instance, 

many modern stressors, such as receiving critical feed-
back from a supervisor, are not life threatening and do 
not require a fight-or-flight response, yet the stress 
response mobilizes energy reserves (e.g., glucose) for 
the exaggerated response. The response’s duration mat-
ters as well. Prestressor worry and poststressor rumina-
tion prolong the stressor’s effects; worry provokes an 
anticipatory response, and rumination hinders a return 
to baseline. In contrast, an adaptive stress response is 
flexible and short-lived. In the context of a recurring 
stressor (e.g., parents managing their young child’s tan-
trums), a failure to habituate, or recognize the relative 
safety of this repeating scenario, provokes an unneces-
sary physiological response. Although many people 
habituate to a repeated stressor, unpredictable and 
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uncontrollable stressors more reliably evoke cardiovas-
cular, neuroendocrine, and inflammatory responses.

Reactivity to stressors yields insights into health-
related risks that cannot be gleaned from resting mea-
surements. For example, in one study, parasympathetic 
nervous system (PNS) functioning—the body’s rest-and-
digest system—did not vary between depressed and 
nondepressed individuals during resting states, but dif-
ferences emerged when individuals confronted a 
stressor (Hu, Lamers, de Geus, & Penninx, 2016). The 
PNS opposes the fight-or-flight response of the sympa-
thetic nervous system (SNS), and when PNS activity is 
low (reflected by lower heart rate variability, or HRV), 
the body’s stress response remains uncontested, facili-
tating autonomic arousal (sympathetic dominance). In 
addition to physiological responding, HRV is related to 
cognitive, emotional, and social processes (e.g., indi-
viduals with lower HRV are less able to respond flexibly 
during stress; Appelhans & Luecken, 2006), and lower 
HRV can promote inflammation (Williams et al., 2019). 
Although the immune system’s acute inflammatory 
response to infection or trauma is beneficial, chronic 
inflammation characterizes multiple systemic diseases 
and disorders, including cardiovascular disease, meta-
bolic syndrome, diabetes, asthma, arthritis, psoriasis, 
and chronic pain, among others, and each of these also 
carries an increased risk for depression (Kiecolt-Glaser, 
Derry, & Fagundes, 2015). In fact, inflammation plays 
a key role in depression’s pathogenesis for a subset of 
depressed individuals (Kiecolt-Glaser et al., 2015).

Laboratory stress paradigms provide standardized 
methods for examining stress reactivity. For example, 
the Trier Social Stress Test (TSST) evokes potent car-
diovascular, endocrine, and inflammatory stress 
responses in most people (Fagundes, Glaser, Hwang, 
Malarkey, & Kiecolt-Glaser, 2013). During an anticipa-
tory stress phase, participants are asked to prepare a 
speech for a two- to three-person “hiring committee” 
about why they are the best candidate for a job. This 
is followed by a 5-min presentation that is framed as 
part of a job interview. Immediately after the presenta-
tion, participants complete a challenging 5-min mental 
arithmetic task requiring them to restart at the begin-
ning of the task when a mistake is made. The evaluators 
maintain neutral expressions throughout to maximize 
social evaluative threat.

Depression, work stress, and low socioeconomic 
status reliably predict heightened inflammatory 
responses to the TSST (Steptoe, Hamer, & Chida, 
2007). Not surprisingly, personally relevant daily 
stressors can evoke much stronger and more sustained 
physiological responses than laboratory stressors. 
Below, we review both individual and dyadic psycho-
social factors that push stress reactivity higher, faster, 

and longer as well as interventions that promote a more 
adaptive response.

Stress Reactivity at the Individual Level

Traveling companions: stress  
and depression

Depression and stress reactivity have an unhealthy 
reciprocal relationship (Kiecolt-Glaser et al., 2015). This 
bidirectional relationship contributes to greater physi-
ological reactivity, including larger and longer-lasting 
inflammatory responses. Larger responses to stressors 
increase the likelihood of heightened depressive 
symptoms and inflammation as well as the possibility 
of clinically significant depression. Inflammation can 
increase depression vulnerability by heightening amyg-
dala reactivity to threat, reducing ventral striatal reward 
responding, and reducing serotonin availability within 
the brain (Dantzer, 2016; Eisenberger et  al., 2010; 
Inagaki, Muscatell, Irwin, Cole, & Eisenberger, 2012).

Although greater reactivity can influence depression 
onset, current and past depression can also heighten 
stress responses. Even in the absence of a current 
depressive episode, individuals with a history of depres-
sion may have greater emotional and physiological 
reactivity to stressors than those without prior depres-
sion (Fagundes et al., 2013; Hammen, 1991). For exam-
ple, in one study, individuals with remitted depression 
had lower HRV in response to stressors than control 
participants (Hu et al., 2016). The scarring hypothesis 
suggests that depression can result in cognitive, emo-
tional, and behavioral changes. These “scars” result in 
someone being more vulnerable to depressive symp-
toms at times of high stress (Wichers, Geschwind, Van 
Os, & Peeters, 2010). Relatedly, even mild depressive 
symptoms have been found to heighten and prolong 
inflammatory activity during the TSST (Fagundes et al., 
2013). Therefore, even subclinical or remitted depres-
sion can impact stress reactivity. Taken together, these 
findings demonstrate bidirectional pathways between 
stress responses and depression.

In our lab, we assessed individual and joint contribu-
tions of a mood-disorder history and an interpersonal 
stressor, a marital conflict discussion, on obesity-related 
metabolic responses to high-fat meals (Kiecolt-Glaser, 
2018). Participants with a mood-disorder history had 
steeper rises in glucose and interleukin-6 (IL-6, an 
important inflammatory marker) than participants with-
out such a history. Additionally, participants with a 
mood-disorder history who also used more hostile 
behaviors during the conflict discussion had lower 
postmeal resting energy expenditure (REE), higher 
insulin, and higher peak triglyceride responses than 
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other participants. If the lowered REE were sustained 
over a year, it would add a weight gain of 7.6 pounds. 
These data illustrate additional pathways through 
which interpersonal stressors coupled with a mood-
disorder history could synergistically heighten the risk 
for obesity, cardiovascular disease, and metabolic 
syndrome.

Worry and rumination

Anticipatory stress, worry, and postevent rumination 
extend the physiological, cognitive, and emotional 
impact of acute stressors. Worry and rumination, col-
lectively termed perseveration, raise baseline levels of 
physiological arousal and also facilitate ongoing reac-
tivity even in the absence of imminent threat (Ottaviani 
et al., 2016). For example, rumination promoted larger 
and more long-lasting cortisol, blood pressure, heart 
rate, and HRV responses, and worry predicted lower 
HRV and diastolic and systolic blood pressure reactivity 
(Ottaviani et al., 2016). Anticipatory cortisol responses 
have been reported in 20% to 40% of healthy individu-
als preceding the TSST; in fact, the anticipatory stress 
response explained 67% of the variance in cortisol reac-
tivity during the stressor (Engert et al., 2013). Height-
ened reactivity among worriers and ruminators may 
extend to other physiological systems. For instance, 
because low HRV is associated with greater inflamma-
tion, worriers’ and ruminators’ elevated autonomic 
responses to stressors may contribute to inflammation 
and, ultimately, poorer health and disease outcomes 
(Turner et al., 2020).

Early life adversity

Early life adversity primes physiological systems in 
ways that alter stress reactivity across the life span. The 
adaptive-calibration model emphasizes the plastic 
nature of stress-response systems by positing that they 
can recalibrate even after birth to align with unique 
environmental demands (Del Giudice, Ellis, & Shirtcliff, 
2011). Similarly, the biological-embedding model sug-
gests that stressful experiences early in life are pro-
grammed into cells that regulate inflammation, thus 
promoting greater psychological and biological stress 
reactivity throughout the life span (Miller, Chen, & 
Parker, 2011). Within this model, primed immune cells 
are more reactive to stress and unrestrained because of 
deficient inhibitory signaling (Miller et  al., 2011). 
Research on daily stressors corroborated these findings: 
IL-6 levels were 2.35 times greater in individuals with 
a history of childhood abuse who experienced multiple 
stressors in the prior day compared with participants 

who experienced the same number of prior day stress-
ors but had no abuse history (Gouin, Glaser, Malarkey, 
Beversdorf, & Kiecolt-Glaser, 2012).

Social evaluation

In laboratory settings, participants’ cortisol rose when 
others evaluated their performance during the TSST 
and, in particular, when the task felt uncontrollable 
while others were present (Dickerson & Kemeny, 2004). 
Receiving negative feedback and making negative 
social comparisons also amplified physiological stress 
reactivity (Dickerson & Kemeny, 2004). Stress recovery 
after completing the task was prolonged when individu-
als felt it was uncontrollable, slowing the return to 
baseline cortisol levels (Dickerson & Kemeny, 2004).

Stress Reactivity at the Dyadic Level

Interpersonal stress processes

Couples shape each other’s stress reactivity—for better 
or worse. Three distinct but interrelated processes help 
to explain associations between partners’ reactivity as 
well as partners’ effects on each other’s reactivity (Butler, 
2015). First, partners’ responses to external experiences 
become more similar over time. One reason partners’ 
stress converges is because stress can be contagious. 
For example, when one partner is stressed, the other 
partner is more likely to be stressed (Kiecolt-Glaser & 
Wilson, 2017). In this way, partners pick up and “catch” 
each other’s stress. Partners influence how they react 
to each other, another component of couples’ intercon-
nected stress reactivity. For example, stress hormones 
rise in response to one’s own or a partner’s hostile 
behavior during conflict. While partners interact, their 
stress levels can also synchronize such that their reac-
tivity rises and falls together, thus impacting both part-
ners’ psychological and biological responses. For 
instance, one study showed that when couples’ cardio-
vascular reactivity synchronized during a marital dis-
agreement, both partners had greater negative affect 
reactivity and higher inflammation (Wilson et al., 2018). 
Lastly, couples regulate each other’s emotional 
responses to stress (Butler, 2015). This process is com-
plex because partners attempt to convey their own 
emotions while also trying to understand their partners’ 
emotions. Coregulation can be beneficial, such as when 
partners share positive emotions and become less 
stressed. However, coregulation can come at a cost 
when partners share negative emotions, such as exten-
sively discussing their worries (i.e., corumination), thus 
heightening their stress reactivity.
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Relationship quality

Positive relationship perceptions and interactions includ-
ing support and validation can lessen stress responses, 
whereas frequent conflict and hostile interactions  
exacerbate stress responses (Kiecolt-Glaser, 2018). Dis-
tressed couples use more hostile behaviors such as sar-
casm, disgust, and eye rolling during stressful interactions, 
and these may heighten their stress responses and prime 
greater reactivity to future stress. Couples may become 
trapped in this negative cycle. Indeed, distressed part-
ners are more likely to provoke one another, increasing 
their sensitivity and susceptibility to stress, which ulti-
mately drives elevated and prolonged stress responses 
over time (Butler, 2015). Thus, it is not surprising that 
unhappy marriages provide fertile grounds for increas-
ing the risk of depressive symptoms and clinical depres-
sion (Kiecolt-Glaser, 2018).

Work from our lab showed that newlyweds who used 
more hostile behaviors during a discussion of marital 
problems had larger acute increases in stress hormones 
(epinephrine, norepinephrine, and adrenocorticotropic 
hormone) as well as bigger negative changes in immune 
function 24 hr later compared with less hostile couples 
(Kiecolt-Glaser, 2018). These data, collected in couples’ 
first year of marriage, foreshadowed marital satisfaction 
and divorce 10 years later. Postconflict epinephrine in 
the first year of marriage was 34% higher in couples 
who subsequently divorced than among those who 
were still married 10 years later. During the first year 
of marriage, hostile partners’ epinephrine and norepi-
nephrine were also higher throughout the day and night 
in those who would later divorce compared with the 
still-married couples, and similar results were found in 
couples who were satisfied compared with couples 
who were dissatisfied but still married 10 years later 
(Kiecolt-Glaser, 2018). Norepinephrine and epinephrine 
have half-lives of 1 to 2 min, and thus these 24-hr dif-
ferences did not simply reflect responses to the 
conflict—these data demonstrated heightened and sus-
tained SNS responsiveness. Of note, many potential 
confounds were accounted for because these couples 
had no current or past mental or physical disorder and 
had low depressive symptoms; moreover, initially 
happy newlywed couples whose marriages were later 
troubled did not differ from their untroubled counter-
parts on individual-difference trait variables or cardio-
vascular reactivity to a nonmarital experimental stressor 
as newlyweds. These findings show how some couples 
remain distressed following a marital disagreement, 
whereas others find a way to cool down during and 
long after this potent interpersonal stressor; these data 
also highlight potential mechanistic pathways from 
marital distress to ill health (Kiecolt-Glaser, 2018).

Altering Stress Reactivity: Yoga, 
Meditation, Health Behaviors, and 
Cognitive Behavior Therapy (CBT)

A central axiom of meditation, yoga, and related disci-
plines is that regular practice reduces stress while also 
providing health benefits. A regular practice may 
“reboot” the SNS-dominated nervous system by increas-
ing PNS activity, essentially combating the body’s ten-
dency to respond to stress with an overabundance of 
inflammation. The evidence, although limited, is pro-
vocative. For example, one study found that expert 
yoga practitioners’ serum IL-6 levels were 41% lower 
than those of well-matched novice practitioners, and 
experts had smaller lipopolysaccharide-stimulated IL-6 
responses to lab stressors (cold pressor and mental 
arithmetic) than their novice counterparts (Kiecolt-
Glaser et al., 2010).

Meditation may reduce the psychological and physi-
ological impact of stress (Pascoe, Thompson, Jenkins, 
& Ski, 2017). Indeed, participants who were randomly 
assigned to meditation interventions had lower levels 
of inflammatory markers, cortisol, resting heart rate, 
triglycerides, and blood pressure after the intervention 
compared with control participants (Pascoe et  al., 
2017). Seasoned meditators also had smaller cortisol 
rises in response to the TSST than nonmeditators 
(Rosenkranz et al., 2016). After 6 weeks of training in 
a Tibetan Buddhist-based compassion meditation, more 
frequent practice predicted lower inflammatory 
responses to the TSST (Pace et al., 2009). Mindfulness 
meditation can hasten recovery from stressors; when 
viewing stressful images, participants’ amygdala activa-
tion levels were lower when they were instructed to 
use a mindfulness skill than when they were intention-
ally distracted (Kral et al., 2018). These findings suggest 
that meditation and related contemplative interventions 
might prove useful in reducing stress reactivity and its 
subsequent physiological impact.

Although beyond the scope of this brief review, 
growing evidence suggests that exercise, a healthy diet 
low in sugar and saturated fats, and regular high-quality 
sleep may also reduce stress reactivity as well as depres-
sive symptoms (Molendijk, Molero, Sánchez-Pedreño, 
Van der Does, & Martínez-González, 2018; Vargas & 
Lopez-Duran, 2017; West et al., 2010). More compre-
hensive research is needed, but improving these health 
behaviors may provide an important intervention point 
for reducing stress reactivity.

Central to CBT, cognitive reappraisal seeks to better 
align a person’s stress appraisals with the stressor’s 
actual threat. However, research addressing CBT’s abil-
ity to reduce physiological stress reactivity has been 
mixed. Larger samples with longer treatment trials and 
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study follow-ups may be necessary to better evaluate 
CBT’s effects on stress reactivity.

Health Implications

Heightened and prolonged stress reactivity is a gateway 
to the physiological dysregulation that underlies depres-
sion and chronic disease, which themselves alter stress 
reactivity—a vicious cycle. For example, individuals 
with heightened reactivity and a prolonged recovery 
from stress have a greater risk for cardiovascular mor-
bidity and mortality, especially older adults (Turner et al., 
2020). Individuals who had larger cortisol responses to 
an acute stressor in one study also had shorter telo-
meres, suggesting accelerated cellular aging (Tomiyama 
et  al., 2012). Premature aging and chronic diseases, 
such as cardiovascular disease, are associated with 
higher rates of depression (Kiecolt-Glaser et al., 2015), 
which then loops back and further upsets multiple bio-
logical systems (endocrine, immune, cardiovascular, 
metabolic, and neurocognitive). These alterations are 
sufficient to worsen chronic disease, potentially result-
ing in premature mortality (Hughes, Connor, & Harkin, 
2016). Although we have focused on heightened and 
prolonged stress reactivity, blunted reactivity also has 
health consequences (Turner et al., 2020), suggesting 
that a midrange stress response that is in line with the 
current situational demands and returns to baseline 
after the threat resolves is optimal. As research contin-
ues to uncover the health implications of heightened 
and prolonged stress reactivity, another significant line 
of inquiry probes how to best intervene on individuals’ 
physiological stress responses. Early identification and 
treatment of individuals whose stress reactivity is 
higher and persists longer than that of their peers could 
provide a window of opportunity to influence health 
outcomes.
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