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BACKGROUND

Research has shown that employees subjected to acute
stressors at work can suffer devastating repercussions.
However, little is known about how employees who are ex-
periencing ongoing chronic anxiety or have stable resourc-
es respond to acute stressors, particularly regarding their
physiological responses to these situations. This study ex-
amines the physiological effects of an acute stressor when
workers are already under chronic anxiety (i.e., cognitive
anxiety and somatic anxiety) or when they have a stable
resource (i.e., job control).

PARTICIPANTS AND PROCEDURE

Data were collected from 230 full-time employees working
at three major oil companies in Brazil. First, demographic,
anxiety, and job control measures were collected via ques-
tionnaire. Later, muscle tension, skin temperature, and
heart rate were collected during a simulated task to as-
sess the physiological response to stress. Hypotheses were
tested by repeated measures general linear modeling.

RESULTS

The findings indicated that when employees were exposed
to an acute stressor, those with chronic cognitive and so-
matic anxiety exhibited more heightened physiological re-
sponses than those lower on chronic anxiety. Further, com-
pared to those with low control, employees with stable,
high control over their work experienced a lower physi-
ological reaction to the acute stressor.

CONCLUSIONS

Chronic anxiety generates high levels of physiological
arousal and hyper-responsiveness to acute environmen-
tal stressors. Also, employees possessing stable resources,
such as job control, experience reduced physiological re-
sponsivity to an acute stressor.
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BACKGROUND

Psychological stress is associated with numerous
health problems including headaches, weight control
problems, sleeplessness, gastrointestinal problems,
heart disease, compromised immune systems, dif-
ficulties with memory, and psychological disorders
(Tetrick, 2002). It has been estimated that stress costs
organizations billions of dollars in disability claims,
absenteeism, and lost productivity, annually (e.g.,
Ryan & Watson, 2004; Xie & Schaubroeck, 2001).
Moreover, the American Psychological Association
concluded from the results of their 2020 survey that
levels of stress are presenting a mental health crisis
(APA, 2020).

Many employees experience stressors on an ongo-
ing or near-constant basis (i.e., chronic), and various
reviews of the extensive work stress literature have
concluded that exposure to prolonged psychological
stressors and job demands can have debilitating con-
sequences for employees (Meurs & Perrewé, 2011;
Tetrick, 2002). Moreover, physiological reactions to
acute stress (i.e., intense, but short, stressor expo-
sure) also can result in long-term health consequenc-
es (Hamer & Steptoe, 2012; O’Connor et al., 2021);
but it seems that future negative health and disease
are related to the magnitude of the person’s response
to acute stress (Turner et al., 2020). Thus, although it
appears that workers will continue to face increased
levels of work pressure and corresponding risks of
occupational illness (Landsbergis, 2003; Lovelace
et al., 2007), there is significant variability among in-
dividuals in terms of the severity and length of the
psychological stress they experience.

In addition, we posit that, much like those with
chronic stressor exposure, some persons have stable,
ongoing resources. Stable, work-related resources in-
clude aspects of the work context, such as perceived
organizational support (Kurtessis et al., 2017) or sup-
portive supervision (Hammer et al, 2009). In the
present study, we argue that job control is a stable,
work-related resource available for employees to
better manage workplace stressors. Theoretically,
conservation of resources theory provides the most
detailed explanation of how resources can be used to
manage stress (Hobfoll et al., 2018; Hobfoll & Shirom,
2000). In addition, another model of job stress has job
control as one of its two focal constructs (i.e., the job
demands-control model; Kain & Jex, 2010; Karasek,
1979). Therefore, we believe job control to be an im-
portant ongoing resource for employees in handling
workplace stressors.

It has been argued that physiology should be
appreciated in the context of employee health and
well-being (Ganster & Rosen, 2013), including job
resources and work stress (Kuykendall & Tay, 2015;
Stueck et al., 2016). However, although prior studies
have examined how a stressor or a resource affects
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employees’ stressful experiences, it is unclear how
experiencing ongoing (i.e., chronic) stressors or re-
sources influences the acute stress response process,
particularly for workers. Consequently, our study
makes four contributions. First, we measure employ-
ees’ physiological response to an acute stressor and
test how chronic anxiety (i.e., cognitive and somatic
anxiety) and a stable resource (i.e., job control) influ-
ence responses to acute stressors.

Moreover, researchers have called for more stud-
ies examining physiological recovery from stressors,
since both physiological reactivity and recovery are
essential components in the overall stress experience
(Kithnel et al., 2020; Linden et al., 1997). Thus, our
study makes a second contribution by examining our
physiological outcomes before, during, and after our
acutely stressful intervention, thereby investigat-
ing the experienced stress response through both
physiological reactivity and recovery. A third contri-
bution made by our study is that our experimental
design utilizes a serial-7 cognitive stress test (Arena
& Schwartz, 2003; Rosenthal et al., 1989) that is simi-
lar to workplace cognitive demands (Lovallo, 2015),
and we increase the workplace relevance by placing
social pressure on the participants to perform at their
best. The fourth main contribution of our research
is that we chose physiological measures (i.e., muscle
tension, skin temperature, and heart rate) that have
been shown to be important to the stress response.

THEORY AND HYPOTHESIS
DEVELOPMENT

CHRONIC ANXIETY AND STABLE RESOURCES

Psychological stress can arise from a variety of
sources. Some (e.g., Lazarus, 1999) have argued that
experienced stress results from enduring threatening
or harmful conditions, such as daily hassles. Others
have suggested that characteristics of individuals
could influence the stress response (e.g., Matthews
et al., 2001). For instance, regarding cardiovascular
illness, it has been argued (e.g., Yao et al., 2019), and
results appear to suggest (e.g., Nabi et al., 2013), that
some persons are over-reactive to their environment.
In such instances, the interaction of the person with
that situation produces the psychological stress re-
sponse. In short, theoretical and empirical evidence
from a variety of literature has suggested that expe-
rienced stress can result from both personal and en-
vironmental influences.

Based on the taxonomy of chronic stress offered
by Baum et al. (1993), one group of researchers (i.e.,
Miller et al., 2007) defined chronic stress as an ex-
tended threat to the self that is posed by a stimulus,
even if the stimulus is absent. Although chronic ex-
perienced stress could be measured via objective,



biological indicators, research findings suggest that
its physiological effects also can be measured by sub-
jective indicators, including among healthy workers
(Boschi et al., 2017). Consequently, our study exam-
ines chronic experienced stress through the assess-
ment of an individual’s ongoing anxiety, which has
been linked to negative health outcomes, such that
it could be an independent risk marker of cardiovas-
cular disease (Karlsen et al., 2021) and heart failure
(Siennicka et al., 2015). Other stress scholars also
have characterized anxiety as a chronic stress pro-
ducer (e.g., Chida & Hamer, 2008).

Cattell (1966) and Spielberger (e.g., 1966) were
among the first to differentiate between state anxi-
ety and trait anxiety. State anxiety is a transitory,
unpleasant emotional state that varies in intensity
across time, whereas trait anxiety, which is utilized
in this study, describes a proneness to frequently ex-
perience state anxiety (Endler & Parker, 1990; Saviola
et al., 2020; Spielberger, 1983). Anxiety has been ar-
gued to include such thoughts and feelings as fear,
apprehension, respiratory distress, and dizziness
(Kogan et al., 2016). Researchers have generally iden-
tified two components of anxiety: cognitive anxiety
and somatic anxiety (Roberts et al., 2016).

As discussed by Viney and Caputi (2005), cog-
nitive anxiety is caused by doubts about whether
events and their implications can be understood. In-
dividuals’ perceptions of events need to be reconciled
with the cognitive systems and perceptions already
in place. When these cannot be reconciled, people
become cognitively anxious and worry. Thus, it could
be argued that both the amount of perceptual mate-
rial and its incongruity with expectations are at the
root of cognitive anxiety (Lazarus, 1966; Ree et al.,
2008). On the other hand, somatic anxiety concerns
a person’s perception of physiological arousal. These
perceptions are reflected in individual reports of ex-
periences such as shortness of breath, clammy hands,
or tense muscles. Therefore, anxiety is thought to be
based on either worry (i.e., cognitive) or emotionality
(i.e., somatic) (Ree et al., 2008).

Health researchers also have acknowledged that
resources play an important role in an individual’s
response to stressors. Within the health and well-
being literature, the most elaborate discussion of
resources has been provided by Hobfoll’s conserva-
tion of resources theory (see Hobfoll, 1989; Hobfoll
& Shirom, 2000; Hobfoll et al., 2018). Being broadly
defined, resources can be conditions, objects, person-
al characteristics, or energies. Hobfoll (1989) suggests
that highly valued conditions (e.g., job control) pro-
vide individuals with a reservoir of resources, yield-
ing greater potential resistance to stressors. On the
other hand, some resources can be detrimental to in-
dividuals experiencing stress, depending on the con-
text (Hobfoll et al., 2018). For instance, although in
rare circumstances (e.g., immediate physical threat)

anxiety can be helpful, ongoing heightened anxiety
generally is harmful to individual stress manage-
ment, and we concur with other scholars that it leads
to chronic stress exposure for individuals (e.g., Chida
& Hamer, 2008). Therefore, conservation of resources
theory provides a theoretical framework for why our
constructs of job control and anxiety influence the
stress process.

In addition, other stress researchers have noted
the importance of resources to stress management.
For example, the widely cited and researched job
demands-control model of stress suggests that job
control is the specific resource of most usefulness
to employee stress management when encountering
workplace demands (Kain & Jex, 2010). Moreover,
recent theoretical work argues that job conditions,
such as job control, are resources that affect physi-
ological well-being (Kuykendall & Tay, 2015). There-
fore, we contend that the condition of job control and
the personal characteristics of cognitive and somatic
anxiety should influence the physiological response
to acute stress.

ACUTE STRESSORS

In contrast to stressors that are stable and long-last-
ing (i.e., chronic stressors), acute stressors are those
that have a specific onset and offset. Acute stressors
could arise from a variety of experiences, such as
the loss of a job, an automobile accident, or a mis-
hap in the workplace, and research has linked acute
stress reactivity to poorer physical health (Crosswell
& Lockwood, 2020). A number of researchers have
been interested in how individuals who experience
chronic stress or stable resources respond when
faced with an acute stressor, and, overall, these stud-
ies have yielded mixed results.

Some scholars have argued that chronic stress
produces persistently high arousal levels and hyper-
responsiveness to environmental demands, and sev-
eral studies have supported these arguments (e.g.,
Fleming et al., 1987; McEwen, 2006; McEwen & Stel-
lar, 1993). For instance, one study indicated that
women with high levels of chronic stress, labeled
background stress, exhibited greater responses in
systolic blood pressure and heart rate (p < .06) than
those with lower levels of chronic stress when ex-
periencing an acute stressor (i.e., Lawler & Schmied,
1987). The results of another study indicated that
those experiencing chronic stress had increased in-
flammatory responses to daily stressors (Pace et al.,
2006). Also, Lepore et al. (1997) found that persons
experiencing chronic stress had elevated systolic and
diastolic blood pressure responses and delayed dia-
stolic blood pressure recovery to acute, laboratory
stressors. Finally, a group of researchers demonstrat-
ed that, under conditions of acute stress, marital sat-
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isfaction for wives was lowest when chronic stress
levels were high (Karney et al., 2005).

However, another group of researchers has ar-
gued what seemingly appears to be the contrary.
Schaubroeck and Ganster (1993) found evidence sup-
porting their hypotheses of reduced responsivity and
recovery to acute stressors for those with chronic ex-
posure to stressful demands. They found that employ-
ees experiencing chronic occupational demands had
lower cardiovascular and skin temperature responsiv-
ity to a challenging situation. Another study found
that individuals experiencing chronic stress had re-
duced physiological responses to stressful tasks, as
measured via blood pressure and epinephrine levels
(Matthews et al.,, 2001). Some results outside of the
physiological stress literature could support these ar-
guments. For instance, one interpretation of the find-
ings of McGonagle and Kessler (1990) is that exposure
to chronic stressors reduces the effects of acute stress-
ors on depression, possibly by making the interpreta-
tion of the acute stressor more benign.

Therefore, some scholars (see Dienstbier, 1989;
Schaubroeck & Ganster, 1993) have argued that
chronic exposure to stressors leads to diminished
physiological reactivity due to both reduced arousal
and a weakened capacity for recovery. However, un-
like prior work, the present study examines chronic
anxiety — not situational stressors or demands to
which individuals might adapt. We argue that per-
sons experiencing high chronic anxiety will demon-
strate more heightened physiological responses to
acute stressors than those experiencing low chronic
anxiety. Additionally, an individual’s stress response
is not fully explained by reactivity to stressors, but
also by delayed recovery, indicating the prolonging
of the stressful experience (Brosschot et al., 2006).
Therefore, we also will examine workers’ ability to
recover (relax) after acute stressor exposure.

As noted earlier, it has been suggested that per-
sonality factors contribute to the chronic stress
experience. Jackson et al. (2002) found that a pessi-
mistic explanatory style moderated the relationship
between perceived stress and physical illness. More-
over, persons with high negative affect were shown
to experience increased muscle tension when experi-
encing stress (Zellars et al., 2009), and a meta-analy-
sis found that adults with PTSD experienced greater
physiological reactivity to a stressor than those with-
out PTSD (Pole, 2007). Also, one study demonstrated
that distress and trait anxiety were related to elevat-
ed cortisol levels (Van Eck et al., 1996), and another
one that depressed women who were higher on trait
verbal aggression had a greater response to a stress-
ful task than those low on aggression (Betensky
& Contrada, 2010). Finally, a meta-analysis revealed
that anxiety, neuroticism, and negative affect re-
duced cardiovascular recovery to acute stress (Chida
& Hamer, 2008).
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We concur with other scholars who have argued
that certain personality characteristics could make
individuals more affected by the same level of stress
as others without those characteristics (e.g., Galla-
gher et al., 2018). Further, we contend that the pos-
session of some individual differences (i.e., chronic
cognitive and somatic anxiety) exposes individuals
to experienced stress on an ongoing basis and that
they are unable to adapt, unlike how they could
adapt to situational stress. Thus, these traits could
expose individuals to chronic stress, and, in a typical
acute stressor situation (e.g., workplace demands),
they would detrimentally heighten the stress re-
sponse due to their misalignment with the stressor
context (Hobfoll et al., 2018). Consequently, we hy-
pothesize that persons who report high chronic anxi-
ety will demonstrate more heightened physiological
responses (i.e., heart rate, muscle tension, and skin
temperature) and a weakened ability to recover from
an acute stressor than those reporting low levels of
chronic anxiety.

Hypothesis 1(a): Individuals reporting high lev-
els of cognitive and somatic anxiety will experience
greater physiological arousal (i.e., increased heart
rate and muscle tension, and decreased skin tempera-
ture) in the presence of an acute stressor than those
reporting low levels of cognitive and somatic anxiety.

Hypothesis 1(b): Individuals reporting high levels
of cognitive and somatic anxiety will recover more
slowly from an acute stressor than those reporting
low levels of cognitive and somatic anxiety.

As argued by Kuykendall and Tay (2015) in their
framework for subjective well-being and physiologi-
cal functioning in the work context, job conditions
influence personal resources, which, in turn, influ-
ence physiological functioning. However, as opposed
to chronic stress, less research has been directed
toward the interaction of stable, ongoing resources
with acute stressors, though these results seem more
consistent. Regarding psychological outcomes, re-
search by Elfering et al. (2005) demonstrated that
job control strengthened the effects of coping on
well-being in stressful situations, and the results of
a study by Karney et al. (2005) suggested that couples
with coping resources have elevated marital satisfac-
tion in the presence of high acute stress. Also, greater
positive affect was shown to prevent a reduction in
job satisfaction, when in the presence of work over-
load (Gallagher & Meurs, 2015).

Concerning physiological responses, one group
of researchers (i.e., Steptoe et al., 2003) found that
men (but not women) with low job control showed
larger increases in fibrinogen in response to an acute
stressor than did those high on job control. In an-
other study (Steptoe et al., 1993), men low on job
control exhibited heightened blood pressure respon-
sivity to uncontrollable, acute stressor tasks. Lastly,
bus drivers with greater job control were found to



have decreased physiological responses to job stress,
compared to those with low job control (Cendales-
Ayala et al.,, 2017). Thus, in line with the conserva-
tion of resources theory (Hobfoll, 1989; Hobfoll et al.,
2018), we contend that having job control provides
employees with a stable resource that helps them to
better manage stressful experiences. Consequently,
individuals reporting high levels of job control will
experience less physiological arousal in response to
and a greater ability to recover from acute stressors
than persons reporting low levels of job control.

Hypothesis 2(a): Individuals reporting high lev-
els of job control will experience less physiological
arousal (i.e., decreased heart rate and muscle tension,
and increased skin temperature) in the presence of an
acute stressor than those reporting low levels of job
control.

Hypothesis 2(b): Individuals reporting high levels
of job control will recover more quickly from an acute
stressor than those reporting low levels of job control.

PRESENT STUDY

The physiological stress literature has examined
a number of different forms of physiological activity,
such as muscular activity (e.g., EMG), sympathetic
nervous systems (e.g., heart rate, skin temperature,
and blood pressure) and hormonal responses (e.g., cor-
tisol levels). A review (Sonnentag & Fritz, 2006) con-
cluded that exposure to acute stressors in both field
and laboratory studies leads to an increase in cortisol
levels. However, the effects of chronic stressors on
cortisol are less clear, and we did not use a measure
of hormonal response because these measures show
a certain rhythm in the human body (Czeisler & Kler-
man, 1999). For instance, cortisol levels normally rise
and peak during the early morning and drop through-
out the day, with their lowest level in the evening.
Thus, any activation (e.g., stressor intervention) is su-
perimposed on the daily cortisol rhythmic cycle.

We tested the effects of experienced cognitive
and somatic anxiety and job control on three physi-
ological outcomes (heart rate, skin temperature, and
electromyogram — EMG), before, during, and after
a stressful intervention. We chose heart rate because
prior research demonstrated that increased heart rate
is associated with exposure to stressors (e.g., Lawler
et al,, 2003). We selected skin temperature because
research has revealed that an individual’s stress pro-
pensity has been associated with skin temperature
(Wofford, 2001). As blood pressure increases in stress-
ful situations, blood volume decreases, and skin tem-
perature is one way of measuring these blood volume
reductions (e.g., Wofford, 2001). Further, Schaubroeck
and Ganster (1993) in their examination of chronic ex-
posure to stressors measured cardiovascular and skin
temperature reactivity in response to acute stressors.

We also chose to measure muscle tension (as-
sessed via EMG) because it is useful for gauging the
valence and intensity of affective emotional reac-
tions (Ensari et al., 2004). EMG is a measure of mus-
cular contraction/relaxation and is frequently used
to monitor stress levels in biofeedback programs
(Pourmohammadi & Maleki, 2020). Electrical dis-
charges of motor neurons produce contractions of
muscle fibers, and the repeated discharge results in
muscle contraction. The muscle relaxes as the dis-
charge rate decreases. Both decreased skin tempera-
ture and increased EMG have been reported as indi-
cators of increased experienced stress (Ganster et al.,
2018; Zellars et al., 2009).

There is a reliable relationship between activity
in specific facial muscles and the valence of affect
(Barrett et al., 2019; Dufner et al., 2015). For example,
some specific muscles are activated to frown, and
others are activated to smile. Facial EMG measures
non-voluntary muscular activity, thereby allowing
for “assessment of the affective feelings that accom-
pany such muscular activation” (Ensari et al., 2004,
p- 59). For example, Kukde and Neufeld (1994) report-
ed that medial frontalis (i.e., facial) EMG activity was
associated with perceived threat.

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

Participants in the study were fulltime employ-
ees working at three major oil companies in Brazil.
The employees were randomly assigned to receive an
invitation to participate. All companies made it clear
that participation was voluntary and there was no
penalty for not participating. The project began with
237 participants, primarily supervisors and manag-
ers, and complete data were collected from 230 par-
ticipants. The sample was predominantly male (72.6%)
and married (69.0%). The questionnaire was translated
from English to Portuguese and back translated by
two English teachers, fluent in both languages, who
worked independently. Only a few minor discrepan-
cies in wording emerged and were resolved by the
translators as they talked through the differences.

PROCEDURE

Data were collected from each participant by a pro-
fessionally educated clinical psychologist (i.e., one
of the authors) at a professional biofeedback clinic.
During the first visit to the clinic, everyone completed
a questionnaire containing the demographic, anxiety,
and job control measures. The participants returned
to the clinic approximately one week later. During
this visit, the individual entered a room where the
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clinician advised the participants that she would first
collect the baseline measures of EMG, skin tempera-
ture, and heart rate, and then ask them to participate
in a mental exercise while she continued to record the
physiological measures. The individual was in a seat-
ed and relaxed position during the measurements.

Numerous studies have found mental stress to
be associated with the stress response (e.g., Dupont
et al., 2021; Ensari et al., 2004; Kukde & Neufeld,
1994), and previous studies have reported elevations
in physiological measures when presented with
a serial-7 stressor (e.g., Rosenthal et al., 1989; Stern
etal, 2015). Being analogous to work demands, tasks
involving mental arithmetic are considered a pro-
totypical mental stressor (Lovallo, 2015). As noted
by Ganster (2005), high levels of job demands result
in physiological arousal that harms functioning on
some tasks (Ganster, 2005, p. 493). Further, Schwebel
and Suls (1999) reported significant correlations be-
tween cardiovascular measures and an arithmetic
exercise with college students in a laboratory set-
ting. Following a serial-7 approach, in our study, the
clinical psychologist asked the individual to perform
a [stress] task that required the subject to count
backwards from 1,000 in multiples of 7 for 4 minutes.

To simulate arousal inducing work demands, and
to enhance the stressful environment, the clinical
psychologist spoke assertively and put the individual
under pressure by repeatedly telling the individual to
perform more quickly, thus suggesting to the person
that he (she) was not doing well. Intervention physi-
ological measures were collected during the stress
task. The clinician then explained to the participant
that the task exercise was complete, and they could
relax. She then left the room for five minutes to al-
low the participant time to relax. Following the relax-
ation period, the clinician returned to the room and
advised the participant that she would take the final
readings to measure their relaxed state. Participants
did not receive stress training or biofeedback man-
agement prior to any data collection. All measures
were recorded by the same professional clinician us-
ing the same equipment.

MEASURES

Heart rate. Heart rate was measured as beats per min-
ute using an automatic sphygmomanometer.

Muscle tension. Muscle tension was measured us-
ing electromyography (EMG). The facial muscles (i.e.,
frontalis EMG) were measured with 0.5-cm diameter
silver-silver chloride electrodes placed above the
eyebrow, over the pupil of each eye, with the ground
centered. The skin was abraded to reduce resistance
and cleaned with alcohol. EMG measures muscular
contraction and relaxation via the electrical signals
that cause muscle fiber to contract. Since muscle tis-
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sue does not normally produce electrical signals, if
the muscles are completely at rest, there should not
be any EMG activity. Also, EMG measures tension
that is subtle and not under voluntary control (Ensari
et al., 2004), and EMG is expected to increase in the
presence of a stressor (Kukde & Neufeld, 1994).

Skin temperature. Muscle tension produces reflex
vasoconstriction in the skin (hands and feet) to shift
blood flow to the tense muscles such that colder tem-
peratures indicate physiological arousal. Digital skin
temperature was recorded with a thermistor taped to
the distal finger pad of the right index finger.

Cognitive anxiety. Cognitive anxiety was mea-
sured via a 9-point Likert, 11-item measure devel-
oped by Lehrer and Woolfolk (1982) asking respon-
dents how often they felt this way. It included items
such as “I picture some future misfortune.” The Cron-
bach « reliability of the measure was .82.

Somatic anxiety. Somatic anxiety was measured
via 16 items developed by Lehrer and Woolfolk (1982)
asking respondents how often they felt this way. The
9-point Likert type scale had a Cronbach « reliability
of .85. It included items such as “My throat gets dry”

Job control. Job control was measured via a 9-item,
7-point Likert measure developed by Tetrick and
LaRocco (1987). It included items such as “To what
extent do you have influence over the things that af-
fect you on the job?”. The Cronbach « reliability of
the measure was .87.

CONTROL VARIABLES

We controlled for the effects of age and gender in
our analyses. Prior research has demonstrated that
demographic variables can affect measurements of
heart rate, muscle tension, and skin temperature (see
Allen et al., 2014; Chatkoff et al., 2010; Jorgensen
et al.,, 1996).

RESULTS

Means, standard deviations, and baseline period
intercorrelations of the variables are presented in
Table 1. As shown, cognitive and somatic anxiety
were both positively correlated with baseline EMG,
suggesting that, outside of an experimental context,
individuals high in these anxieties experience greater
muscle tension than those who are low in them. In
addition, cognitive anxiety, somatic anxiety, and job
control were all negatively associated with baseline
skin temperature, but each was also unrelated to
baseline heart rate.

The hypothesized effects of cognitive anxiety, so-
matic anxiety, and job control on the physiological
measures were tested by repeated measures general
linear modeling (GLM), using a procedure adopted



Table 1

Means, standard deviations, and baseline period intercorrelations

Variable Baseline Intervention Relaxation
period period period
M SD M SD M SD 1 2 3 4 5 6 7
1. Age 38.60 9.00 - - - -
2. Gender 1.27 0.45 - - - - =07
3. Cognitive 3.14 1.05 - - - — .03 16"
anxiety
4. Somatic 3.23 0.97 - - - - .02 21%F .83**
anxiety
5. Job control 4.38 1.11 - - - - 3% =22%F —45%F — 47
6. Heart rate 69.51 9.53 94.63 9.56 60.33 9.41 -.07 20%F .09 .08 -.06
7. Muscle 8.30 2.10 16.90 4.99 8.44 239 .07 -.03 27%% 297 -12 .05
tension
(EMG)
8. Temperature 88.87 5.06 86.52 4.98 88.00 5.24 .07 =27 -13%  -16" =227 -11 -.02

Note. Gender: 1 - male, 2 - female; *p < .05,"*p < .01,"**p < .001.

from Lawler et al. (2003). The repeated measures
GLM assesses within-subjects differences and be-
tween-subjects differences across three time peri-
ods (i.e., before, during, and after the intervention)
for each physiological outcome. We extend this ap-
proach by controlling for the effects of age and gen-
der, utilizing repeated measures GLM with covariates
(c.f.,, Kozlowski & Bell, 2006).

As expected, because of our use of a stress test,
sphericity was violated (p > .01) for each analysis.
Therefore, degrees of freedom were adjusted using
the Greenhouse-Geisser correction method (Howell,
2001), a conservative approach to sphericity viola-
tions. Regardless of the sphericity correction method
employed, significance levels were relatively un-
changed, and no significant results would have be-
come non-significant. Contrast analyses for our focal
constructs compared the physiological response (i.e.,
EMG, skin temperature, and heart rate) between the
baseline resting state and the intervention (i.e., lev-
el 1 vs. level 2), and between the intervention and the
subsequent post-experiment resting state (i.e., level 2
vs. level 3). Control variables were entered prior to
the focal variable in each analysis.

As shown in Table 2, the rate of decrease in skin
temperature from the baseline reading to that dur-
ing the stressful intervention shows no significant
interaction with cognitive anxiety. However, the rate
of increase in temperature from the stressful inter-
vention to relaxation has a significant interaction
with cognitive anxiety (p < .05), in partial support of
hypothesis 1(b). In addition, from both the baseline
to the stressful intervention and from the stressful

intervention to relaxation, cognitive anxiety demon-
strated a significant interaction with EMG (p < .001),
explaining 15.0% additional variance in the rate of in-
crease and over 10.0% in the rate of decrease, respec-
tively. The findings regarding EMG lend support for
both hypotheses 1(a) and 1(b). However, our analysis
did not find a significant interaction between heart
rate and cognitive anxiety. Therefore, we found par-
tial support for both hypotheses 1(a) and 1(b) regard-
ing cognitive anxiety.

Table 3 provides details on the interactions of so-
matic anxiety with skin temperature, muscle tension
(i.e., EMG), and heart rate. These results are similar
to those for cognitive anxiety. Specifically, somatic
anxiety did not significantly interact with the acute
stressor intervention in the effect on heart rate, but it
did demonstrate a significant interaction effect on the
relaxation period of skin temperature (p < .05), par-
tially supporting hypothesis 1(b). In addition, somatic
anxiety exhibited significant interactions with EMG
from both the baseline to the intervention (p < .001)
and from the intervention to the relaxation (p < .001)
periods, explaining additional variance of over 14.0%
and 9.0%, respectively, providing support for both hy-
potheses 1(a) and 1(b). Similar to the results concern-
ing cognitive anxiety, our results for somatic anxiety
were partially supportive of hypotheses 1(a) and 1(b).

Table 4 provides the interactions with job control.
Similar to the other focal constructs, job control did
not have a significant interaction with heart rate.
However, unlike the others, it also did not have a sig-
nificant interaction with skin temperature. Job con-
trol did exhibit a significant interaction with EMG,
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explaining an additional variance of nearly 8.0% Figures 1 to 5 illustrate the differences for skin
from the baseline to the intervention and nearly 6.0% temperature and EMG. In the repeated measures
from the intervention to the relaxation period. Thus, GLM analyses, cognitive anxiety, somatic anxiety,
our EMG results provide support for both hypoth- and job control were continuous variables. How-
eses 2(a) and 2(b). ever, for illustration purposes, these figures display

Table 2

Repeated measures GLM results for effects of cognitive anxiety on skin temperature, muscle tension, and heart rate

James A. Meurs, Factor Between subjects effects Within subjects effects'?

Ana Maria Rossi .
’ M F L | M F I
Pamela L. Perrewé, df ean p eve df ean p partia

Marek J. Kolinski square contrasts square n?
Temperature 1.00 55186.18 2398.64 <.001 1.57 16.00 11.78 <.001
(Temp)

Age 1.00 16.31 0.71 401 1.57 144  1.06 333
Gender 1.00 380.32 16.53 <.001 1.57 8.16  6.01 .006
Cognitive 1.00 86.30 3.75 .054 1.57 9.81 7.23 .002
anxiety (CA)
Error 226 23.01 353.82 1.36
CA x Temp:  1.00 1.83 1.72 191
Tvs.2
CA xTemp:  1.00 15.84 5.34 .022 0.02
2vs. 3
Muscle 1.00 357.36 55.92 <.001 1.16 45.02  5.18 .019
tension
(EMG)
Age 1.00 2.60 0.41 .524 1.16 391 045 532
Gender 1.00 4.53 0.71 401 1.16 0.17  0.02 916
Cognitive 1.00 344.88 53.97 <.001 1.16 28148 32.36 <.001
anxiety (CA)
Error 226 6.39 262.31 8.70
CA x EMG: 1.00 585.84 3995 <.001 0.15
1vs. 2
CA x EMG:  1.00 369.44 26.19 <.001 0.10
2vs. 3
Heart rate 1.00 36551.57  527.87 <.001 1.57 2218.32 84.55 <.001
(HR)
Age 1.00 168.21 2.43 120 1.57 119.08 3.55 .041
Gender 1.00 503.10 7.27 .008 1.57 3429  1.02 .345
Cognitive 1.00 151.86 2.19 .140 1.57 40.52 1.21 .290
anxiety (CA)
Error 226 69.23 353.62 33.54
CA x HR: 1.00 0.326 0.01 .943
Tvs.2
CA x HR: 1.00 89.39  1.30 .255
2vs. 3

Note. 'Within subjects effects utilized Greenhouse-Geisser sphericity correction; “contrast levels are: 1 — baseline, 2 — intervention,
3 - relaxation.
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the differences in the outcomes for those with low,
mean, and high cognitive anxiety, somatic anxiety,
and job control, using a standard deviation split. As
shown in Figure 1, the skin temperature of those
high in cognitive anxiety increased significantly

Table 3

less than those who were low in cognitive anxiety
following the stressful intervention. Similarly, as il-
lustrated in Figure 2, those high in cognitive anxi-
ety experienced greater muscle tension (EMG) than
those low in cognitive anxiety during the stressful

Repeated measures GLM results for effects of somatic anxiety on skin temperature, muscle tension, and heart rate

Factor Between subjects effects Within subjects effects'
df Mean F p Level df Mean F p partial
square contrasts square n?
Temperature 1.00 53.696.41 2339.83 <.001 1.57 16.74 12.36 <.001
(Temp)
Age 1.00 16.14 0.70 403 1.57 142  1.05 337
Gender 1.00 349.97 15.25 < .001 1.57 7.10  5.24 .010
Somatic 1.00 99.52 4.34 .038 1.57 9.67 7.14 .002
anxiety (SA)
Error 226 22.95 354.94 1.35
SA x Temp: 1.00 0.69  0.65 421
Tvs. 2
SA x Temp: 1.00 18.51  6.27 .013  0.03
2vs. 3
Muscle 1.00 308.37 49.18 < .001 1.16 37.79  4.31 .033
tension
(EMG)
Age 1.00 2.82 0.45 .503 1.16 420 0.48 517
Gender 1.00 10.19 1.63 .204 1.16 0.18  0.02 916
Somatic 1.00 371.55 59.24 <.001 1.16  271.26 3096 <.001
anxiety (SA)
Error 226 6.27 261.83 8.76
SA x EMG: 1.00 568.74 38.59 <.001 0.15
1vs. 2
SA x EMG: 1.00  346.75 24.41 <.001 0.10
2vs.3
Heart rate 1.00 35155.07 50793 <.001 1.57 2749.51 81.80 <.001
(HR)
Age 1.00 166.86 2.41 122 1.57 120.78  3.60 .040
Gender 1.00 465.02 6.72 .010 1.57 3724 1.1 319
Somatic 1.00 155.95 2.25 135 1.57 83.87 2.50 .097
anxiety (SA)
Error 226 69.21 350.81 33.62
SA x HR: 1.00 21.61 0.34 561
1vs.2
SA x HR: 1.00 122.27  1.79 .183
2vs. 3

Note. 'Within subjects effects utilized Greenhouse-Geisser sphericity correction; *contrast levels are: 1 — baseline, 2 — intervention,

3 - relaxation.
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intervention, as well as a weaker ability to recover
from the intervention.

Figure 3 illustrates that those high on somatic anx-
iety had a decreased ability to recover skin tempera-
ture from the intervention when compared to those

Table 4

low on somatic anxiety. As indicated in Figure 4,
those high on somatic anxiety showed a heightened
EMG response to the stressful intervention and a de-
creased ability to recover. Finally, Figure 5 illustrates
that those high on job control exhibited a decreased

Repeated measures GLM results for effects of job control on skin temperature, muscle tension, and heart rate

Factor Between subjects effects Within subjects effects'?
df Mean F p Level df Mean F p partial
square contrasts square n?

Temperature 1.00 37870.03 1649.87 <.001
(Temp)

1.57 8.59  6.17 .005

Age 1.00 6.12 0.27 .606 1.57 0.89 0.64 .492
Gender 1.00 351.24 15.30 <.001 1.57 8.67 6.23 .005
Job control 1.00 98.50 4.29 .039 1.57 2.61 1.87 .164
(Jo)
Error 226 22.95 353.23 1.39
JC x Temp: 1.00 0.00 0.00 951
Tvs.2
JC x Temp: 1.00 595 1.98 161
2vs. 3
Muscle 1.00 892.60 121.53 <.001 1.16  365.28 39.19 <.001
tension
(EMG)
Age 1.00 13.53 1.84 176 1.16 14.03  1.51 224
Gender 1.00 2.32 0.32 .575 1.16 0.27 0.03 .900

Job control 1.00 129.28 17.60 <.001
(JO)
Error 226 7.35

1.16  151.64 16.27 <.001

261.06 9.32

JC x EMG: 1.00 309.73 19.50 <.001 0.08
Tvs.2

JC x EMG: 1.00 20497 13.82 <.001 0.06
2vs. 3

Heart rate  1.00 30016.75  430.05 <.001
(HR)

Age 1.00 139.95 2.01 .158
Gender 1.00 537.13 7.70 .006
Job control 1.00 23.54 0.34 .562
(Jo)

Error 226 69.80

1.57 1927.77 57.44 <.001

1.57 129.79  3.87 .031
1.57 34.27  1.02 .346
1.57 41.55 1.24 .285

353.33 33.56

JC x HR: 1.00 2.88 0.05 .832
Tvs.2

JC x HR: 1.00 79.42  1.16 .283
2vs. 3

Note. 'Within subjects effects utilized Greenhouse-Geisser sphericity correction; “contrast levels are: 1 — baseline, 2 — intervention,

3 - relaxation.
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Figure 1

Cognitive anxiety across conditions vs. skin tempe-
rature
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Somatic anxiety across conditions vs. skin tempera-
ture
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Job control across conditions vs. muscle tension
(EMG)
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Figure 2

Coghnitive anxiety across conditions vs. muscle ten-
sion (EMG)
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Figure 4

Somatic anxiety across conditions vs. muscle tension
(EMG)
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response to the intervention and an increased ability
to recover from it.

POST-HOC ANALYSIS

The control variables of age and gender explained
a sizeable amount of variance in the analyses for the
heart rate and skin temperature outcomes. It seemed
possible that a significant amount of this variance
could be explained by our focal constructs once we
removed our control variables of age and gender.
Therefore, we conducted post-hoc analyses of the
relationships that cognitive anxiety, somatic anxiety,
and job control have with skin temperature and heart
rate, without controlling for age and gender. How-
ever, removing the controls of age and gender did not
make the non-significant relationships significant.
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DISCUSSION

This study demonstrates a heightened physiological
response to an acute stressor for those experiencing
cognitive and somatic anxiety. The findings support
the research that has found chronic stress to produce
consistently high levels of physiological arousal and
hyper-responsiveness to environmental demands
and acute stressors. Further, our research shows that
employees who reported having stable resources,
namely, job control, experience reduced physiologi-
cal responsivity to an acute stressor. This provides
additional evidence that stable resources can serve as
buffers from acute stressors.

CONTRIBUTIONS OF THE STUDY

The present research contributes to the study of job
stress by examining the roles of both job control and
chronic anxiety in physiological reactivity. Regard-
ing our theoretical implications, conservation of re-
sources theory argues that resources are helpful to
individuals managing the stress process. Our study
supports this contention by showing that job control
assisted employees to better manage a stressful expe-
rience. Moreover, we extend research understanding
by showing that job control was beneficial to indi-
viduals when experiencing a stressor outside of the
workplace (i.e., in a laboratory setting). Hobfoll and
colleagues (2018) argued that more work should be
done on the characterization of resources, and our
results suggest that resource application can extend
beyond its domain of origin, possibly due to the sta-
ble, ongoing nature of job control. We believe this
finding contributes to our theoretical understanding
of the value of resources.

Although little research has investigated the po-
tential for resources that are detrimental to stress
management (e.g., Russell et al., 2017), our findings
regarding the exacerbation of the stress response
and the decreased ability to recover following stress
for those high on anxiety could lend support to the
conservation of resources theory contention that re-
source value is context dependent. Resources that are
relevant and helpful in one domain could be salient
but harmful in another (Hobfoll et al., 2018), and our
results contribute to this emerging literature on the
context-dependence of resources.

In addition, the job demands-control model (Kain
& Jex, 2010; Karasek, 1979) posits that job control
plays a pivotal role in the experience of stress at
work, and our results support this model, particularly
since our acute stressor produces cognitive demands
similar to those in the workplace (Lovallo, 2015). It
has also been suggested that stress that is controlla-
ble may activate the hypothalamic-pituitary-adrenal
(HPA) axis because it allows for active coping efforts
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(see Miller et al., 2007), and others have emphasized
that job control allows for more successful coping
strategies (i.e., Elfering et al., 2005). Thus, in line with
Kuykendall and Tay (2015), one explanation for our
results is that job control is a resource available to
individuals confronting acute stressors, both physi-
ologically because of the activation of the HPA axis
and behaviorally because of the more effective cop-
ing efforts it allows individuals to utilize.

On the other hand, as we have argued, somatic
and cognitive anxiety may be detrimental to stress
management because it reinforces poor coping mech-
anisms. Worry, rumination, and other related phe-
nomena, such as cognitive anxiety, have been found
to be critical factors in health and well-being (Bross-
chot et al., 2006). Specifically, worrying and cognitive
anxiety have been linked to physiological activation
that can lead to long-term health consequences, such
as cardiovascular disease (Brosschot et al., 2006). Fur-
ther, these researchers argued that chronic worrying
or repetitive negative thoughts are responsible for the
effects on health and may act as a stressor itself, as
well as mediating the effect of psychosocial stress-
ors. This study provides evidence that chronic anxi-
ety can exacerbate physiological reactivity when an
acute stressor is induced. This is important because
if physiological activation is prolonged, there is evi-
dence to suggest that there is a direct link with car-
diovascular, immune, endocrine, and neurovisceral
systems (Brosschot et al., 2006; Thomsen et al., 2004).
Overall, our study demonstrates the important role of
perceived job control and chronic anxiety in physi-
ological reactivity due to acute stressors.

STRENGTHS AND LIMITATIONS

Notable strengths of this study include the fact that
our study is one of the few that have examined
physiological reactions of employees. In addition,
we studied the physiological stress response to acute
stressors under varying conditions, namely, chronic
stressors and stable resources. Moreover, following
the guidance of prior scholarship (e.g., Crosswell
& Lockwood, 2020), we chose measures (e.g., heart
rate) that, although imperfect, are helpful for use in
stress and health research. Also, as recommended by
Kuykendall and Tay (2015), our research design in-
cludes both individual (i.e., chronic and somatic anxi-
ety) and organizational (e.g., job control) factors, rec-
ognizing that both domains play an important role in
worker experienced stress.

This study is not without limitations. First, the
sample was predominately male and all were employ-
ees from Brazil. Clearly, additional research is needed
to study different populations. For instance, since our
sample was primarily composed of managers and su-
pervisors, it is possible that their work stressors and



responses could be different from other work popula-
tions. Another limitation is that chronic cognitive and
somatic anxiety could be impacted by contextual ele-
ments outside of the workplace (e.g., home stressors),
and, in the present study, we were unable to control
for such effects. Further, we know very little about
potential cultural effects that may play a role in ex-
perienced physiological arousal. The acute stressor
that was manipulated was rather short in duration,
so it is difficult to determine whether acute stressors
that last longer may have differential effects on physi-
ological reactivity. In addition, it is not entirely clear
why heart rate was not differentially affected by the
acute stressor for those reporting chronic anxiety or
stable resources. Perhaps it is not heart rate per se, but
the variability in heart rate that should be examined.
Heart rate variability (HRV) has attracted consider-
able attention in psychology and medical sciences
and has become an important dependent measure
referring to the beat-to-beat alterations in heart rate
(Pham et al., 2021). HRV seems to be a marker of men-
tal load (e.g., solving complex tasks) and HRV appears
to be sensitive and responsive to acute stressors (Kim
et al, 2018).

DIRECTIONS FOR FUTURE RESEARCH

Although our acute stressor intervention seems to be
analogous to work demands (Lovallo, 2015), because
it was conducted in a clinic, we cannot be certain that
it is generalizable to context-specific acute stressors.
Since it is possible that different sources of stress
could elicit differential effects on the stress process,
future research might examine acute stressors that
occur directly in the workplace (e.g., sudden dead-
lines, mergers, or other organizational changes), or
those that occur in the home domain (e.g., marital
conflict, financial hardship, death of a loved one).
Also, since our study found the resource of job con-
trol to have effects outside of the workplace, it sug-
gests that scholars should investigate other possible
resources (i.e., conditions, objects, personal charac-
teristics, or energies) that are powerful enough to
assist stress management in different life domains.
Such research would expand our theoretical under-
standing of the value of resources to individuals’ ex-
perience of stress (Hobfoll et al., 2018).

Further, we examined only Brazilian employees in
our sample. Future research might examine the extent
to which cultural issues play a role in the chronic anx-
iety—acute stressor relationship. Although the pre-
ponderance of studies of work stress have been con-
ducted with American workers, the physiological and
psychological effects of work stress have also been
reported in the United Kingdom and Latin America
(e.g., Bianchi, 2004; Moulton, 2003; Ryan & Watson,
2004; Stacciarini & Troccoli, 2004). In 1999, the United

Kingdom issued the Management of Health and Safety
at Work Regulations, requiring all organizations with
five or more employees to conduct regular risk as-
sessments of workplace hazards, including stress, and
comply with rigorous guidelines, or face fines and
possible prosecution (Moulton, 2003; Spiers, 2004).

Spector and colleagues (2004) presented evidence
that work-family pressures were universally report-
ed and were related to well-being, especially mental
well-being, among workers in Asian, Latin American,
and Anglo countries. Health problems have been as-
sociated with long working hours in many countries,
including Brazil, the United Kingdom, Japan, and the
United States (Landsbergis et al., 2001; Portela et al.,
2004; Sekine et al., 2006). Thus, although stress ap-
pears to be a universal concern, the role of culture
may affect individual responsivity to acute stressors.
Clearly, much additional research is needed before
definitive and universal statements about chronic
and acute stressors can be developed.

PRACTICAL IMPLICATIONS

The management of acute stress is a challenge for
many employees. We examined the job control of
workers and found that this job condition is a per-
sonal resource for employees, supporting prior theo-
retical frameworks (e.g., Kuykendall & Tay, 2015).
Similarly, one study demonstrated that organization-
al support helped improve the well-being of ambu-
lance personnel (i.e., Soh et al., 2016), workers who
likely regularly experience acute stressors. Therefore,
it suggests that organizations may be able to promote
resistance to acute stressors by providing employees
with favorable work conditions (e.g., organizational
support and control over their work), and interven-
tions that address the job-related causes of employee
stress are recognized as essential elements for im-
proving employee health and well-being (National
Institute of Occupational Safety and Health, 2015).

CONCLUSIONS

Our study provided support for enhanced physiolog-
ical responsivity to and reduced recovery from an
acute stressor for individuals suffering from chronic
anxiety. Further, our results supported the neutraliz-
ing effects of perceived job control on physiological
reactivity and recovery when individuals are exposed
to an acute stressor. Individuals who have more re-
sources appear to be more resilient to acute stressors
than individuals without these resources. Research
examining different types of resources is still needed,
and organizations that provide resources for employ-
ees (e.g., job control) may benefit from having more
resilient employees.

VOLUME 11(3), 2023

Physiological
reactions to
and recovery
from acute
stressors

235



James A. Meurs,
Ana Maria Rossi,
Pamela L. Perrewé,
Marek J. Kolinski

236

DiscLOSURE

The authors declare no conflict of interest.

REFERENCES

APA (2020). Stress in America 2020. A national mental
health crisis. American Psychological Association.

Allen, A. P, Kennedy, P. J., Cryan, J. F., Dinan, T. G.,
& Clarke, G. (2014). Biological and psychological
markers of stress in humans: Focus on the Trier
Social Stress Test. Neuroscience & Biobehavioral
Reviews, 38, 94-124. https://doi.org/10.1016/j.neu-
biorev.2013.11.005

Arena, J. G., & Schwartz, M. S. (2003). Psychophysiolog-
ical assessment and biofeedback baselines: a primer.
In M. S. Schwartz & F. Andrasik (Eds.), Biofeedback:
a practitioner’s guide (pp. 128-158). Guilford Press.

Barrett, L. F., Adolphs, R., Marsella, S., Marti-
nez, A. M., & Pollak, S. D. (2019). Emotional expres-
sions reconsidered: Challenges to inferring emo-
tion from human facial movements. Psychological
Science in the Public Interest, 20, 1-68. https://doi.
org/10.1177/1529100619832930

Baum, A., Cohen, L., & Hall, M. (1993). Control and
intrusive memories as possible determinants of
chronic stress. Psychosomatic Medicine, 55, 274—286.
https://doi.org/10.1097/00006842-199305000-00005

Betensky, J. D., & Contrada, R. J. (2010). Depressive
symptoms, trait aggression, and cardiovascular re-
activity to a laboratory stressor. Annals of Behav-
ioral Medicine, 39, 184-191. https://doi.org/10.1007/
$12160-010-9176-6

Bianchi, E. R. F. (2004). Stress and coping among
cardiovascular nurses: a survey in Brazil. Issues in
Mental Health Nursing, 25,737-745. https://doi.org/
10.1080/01612840490486818

Boschi, H., Trenoweth, S., & Sheppard, Z. A. (2017).
Stress at work: Factors associated with cognitive
disorganisation among private sector profession-
als. Health Psychology Open, 4, 2055102917718376.
https://doi.org/10.1177/2055102917718376

Brosschot, ). F., Gerin, W., & Thayer, J. F. (2006). The
perseverative cognition hypothesis: a review of
worry, prolonged stress-related physiological ac-
tivation, and health. Journal of Psychosomatic Re-
search, 60, 113-124. https://doi.org/10.1016/].jpsy-
chores.2005.06.074

Cattell, R. B. (1966). Patterns of change: Measurement
in relation to state dimension, trait change, liabil-
ity, and process concepts. In R. B. Cattell (Ed.),
Handbook of multivariate experimental psychology
(pp- 288-329). Rand McNally.

Cendales-Ayala, B., Useche, S. A., Gomez-Ortiz, V.,
& Bocarejo, J. P. (2017). Bus operators’ respons-
es to job strain: an experimental test of the job
demand-control model. Journal of Occupational

HEALTH PSYCHOLOGY REPORT

Health Psychology, 22, 518-527. https://doi.org/
10.10370cp0000040

Chatkoff, D. K., Maier, K. J., & Klein, C. (2010). Non-
linear associations between chronic stress and car-
diovascular reactivity and recovery. International
Journal of Psychophysiology, 77, 150-156. https://
doi.org/10.1016/j.ijpsycho0.2010.05.008

Chida, Y., & Hamer, M. (2008). Chronic psychoso-
cial factors and acute physiological responses to
laboratory-induced stress in healthy populations:
a quantitative review of 30 years of investigations.
Psychological Bulletin, 134, 829-885. https://doi.
org/10.1037/a0013342

Crosswell, A. D., & Lockwood, K. G. (2020). Best prac-
tices for stress measurement: How to measure
psychological stress in health research. Health
Psychology Open, 7,2055102920933072. https://doi.
org/10.1177/2055102920933072

Czeisler, C. A., & Klerman, E. B. (1999). Circadian and
sleep-dependent regulation of hormone release in
humans. Recent Progress in Hormone Research, 54,
97-130.

Dienstbier, R. A. (1989). Arousal and physiological
toughness: Implications for mental and physical
health. Psychological Review, 96, 84-100. https://
doi.org/10.1037/0033-295x.96.1.84

Dufner, M., Arslan, R. C., Hagemeyer, B., Schon-
brodt, F. D., & Denissen, J. J. (2015). Affective con-
tingencies in the affiliative domain: Physiological
assessment, associations with the affiliation mo-
tive, and prediction of behavior. Journal of Person-
ality and Social Psychology, 109, 662-676. https://
doi.org/10.1037/pspp0000025

DuPont, C. M., Wright, A. G., Manuck, S. B., Mul-
doon, M. F., Jennings, J. R.,, & Gianaros, P. J. (2021).
Is stressor-evoked cardiovascular reactivity a path-
way linking positive and negative emotionality to
preclinical cardiovascular disease risk? Psycho-
physiology, 58, e13741. https://doi.org/10.1111/
psyp.13741

Elfering, A., Grebner, S., Semmer, N. K., Kaiser-Freiburg-
haus, D., Lauper-Del Ponte, S., & Witschi, I. (2005).
Chronic job stressors and job control: Effects on
event-related coping success and well-being. Journal
of Occupational and Organizational Psychology, 78,
237-252. https://doi.org/10.1348/096317905X40088

Endler,N.S., & Parker,J. D. A.(1990). Stress and anxiety:
Conceptual and assessment issues. Stress Medicine,
6, 243-248. https://doi.org/10.1002/smi.2460060310

Ensari, N., Kenworthy, J., Urban, L., Canales, C., Vas-
quez, E., Kim, D., & Miller, N. (2004). Negative af-
fect and political sensitivity in crossed categori-
zation: Self-reports versus EMG. Group Processes
and Intergroup Relations, 7, 55-75. https://doi.
org/10.1177/13684302040399

Fleming, I., Baum, A, Davidson, L. M., Rectanus, E.,
& McArdle, S. (1987). Chronic stress as a factor in
physiological reactivity to challenge. Health Psy-


https://doi.org/10.1016/j.neubiorev.2013.11.005
https://doi.org/10.1016/j.neubiorev.2013.11.005
https://doi.org/10.1177/1529100619832930
https://doi.org/10.1177/1529100619832930
https://doi.org/10.1007/s12160-010-9176-6
https://doi.org/10.1007/s12160-010-9176-6
https://doi.org/10.1080/01612840490486818
https://doi.org/10.1080/01612840490486818
https://doi.org/10.1016/j.jpsychores.2005.06.074
https://doi.org/10.1016/j.jpsychores.2005.06.074
https://doi.org/10.1037/ocp0000040
https://doi.org/10.1037/ocp0000040
https://doi.org/10.1037/a0013342
https://doi.org/10.1037/a0013342
https://doi.org/10.1177/2055102920933072
https://doi.org/10.1177/2055102920933072
https://doi.org/10.1111/psyp.13741
https://doi.org/10.1111/psyp.13741
https://doi.org/10.1177/13684302040399
https://doi.org/10.1177/13684302040399

chology, 6, 221-237. https://doi.org/10.1037//0278-
6133.6.3.221

Gallagher, S., O’Riordan, A., McMahon, G., & Creav-
en, A. M. (2018). Evaluating personality as a mod-
erator of the association between life events stress
and cardiovascular reactivity to acute stress. Inter-
national Journal of Psychophysiology, 126, 52-59.
https://doi.org/10.1016/j.ijpsycho.2018.02.009

Gallagher, V. C., & Meurs, J. A. (2015). Positive affec-
tivity under work overload: Evidence of differen-
tial outcomes. Canadian Journal of Administrative
Sciences, 32, 4-14. https://doi.org/10.1002/cjas. 1309

Ganster, D. C. (2005). Executive job demands: Sugges-
tions from a stress and decision-making perspec-
tive. Academy of Management Review, 3, 492-502.
https://doi.org/10.2307/20159140

Ganster, D. C., Crain, T. L., & Brossoit, R. M. (2018).
Physiological measurement in the organizational
sciences: a review and recommendations for future
use. Annual Review of Organizational Psychology
and Organizational Behavior, 5, 267-293. https://
doi.org/10.1146/annurev-orgpsych-032117-104613

Ganster, D. C., & Rosen, C. C. (2013). Work stress
and employee health: a multidisciplinary review.
Journal of Management, 39, 1085-1122. https://doi.
org/10.1177/0149206313475815

Hamer, M., & Steptoe, A. (2012). Cortisol responses
to mental stress and incident hypertension in
healthy men and women. The Journal of Clinical
Endocrinology & Metabolism, 97, E29-E34. https://
doi.org/10.1210/jc.2011-2132

Hammer, L. B., Kossek, E. E., Yragui, N. L., Bod-
ner, T. E., & Hanson, G. C. (2009). Development
and validation of a multidimensional measure of
family supportive supervisor behaviors (FSSB).
Journal of Management, 35, 837-856. https://doi.
org/10.1177/0149206308328510

Hobfoll, S. E. (1989). Conservation of resources. A new
attempt at conceptualizing stress. American Psy-
chologist, 44,513-524. https://doi.org/10.1037//0003-
066x.44.3.513

Hobfoll, S. E., Halbesleben, J., Neveu, J. P., & West-
man, M. (2018). Conservation of resources in the
organizational context: The reality of resources
and their consequences. Annual Review of Organi-
zational Psychology and Organizational Behavior,
5, 103-128. https://doi.org/10.1146/annurev-org-
psych-032117-104640

Hobfoll, S. E., & Shirom, A. (2000). Conservation of re-
sources theory: Application to stress and manage-
ment in the workplace. In R. T. Golembiewski (Ed.),
Handbook of organization behavior (pp. 57-81).
Dekker.

Howell, D. C. (2001). Statistical methods for psychol-
ogy. Wadsworth Publishing.

Jackson, B., Sellers, R., & Peterson, C. (2002). Pessi-
mistic explanatory style moderates the effect of
stress on physical illness. Personality and Individu-

al Differences, 32, 567-573. https://doi.org/10.1016/
S0191-8869(01)00061-7

Jorgensen, R. S., Johnson, B. T., Kolodziej, M. E.,
& Schreer, G. E. (1996). Elevated blood pressure and
personality: a meta-analytic review. Psychological
Bulletin, 120, 293-320. https://doi.org/10.1037/0033-
2909.120.2.293

Kain, J., & Jex, S. (2010). Karasek’s (1979) job de-
mands-control model: a summary of current is-
sues and recommendations for future research.
In D. C. Ganster & P. L. Perrewé (Eds.), Research
in occupational stress and well-being: New devel-
opments in theoretical and conceptual approaches
to job stress (pp. 237-268). Emerald Group Pub-
lishing.

Karasek, R. A. (1979). Job demands, job decision lati-
tude, and mental strain: Implications for job rede-
sign. Administrative Science Quarterly, 24, 285-307.
https://doi.org/10.2307/2392498

Karlsen, H. R., Matejschek, F., Saksvik-Lehouillier, 1.,
& Langyvik, E. (2021). Anxiety as a risk factor for
cardiovascular disease independent of depression:
a narrative review of current status and conflicting
findings. Health Psychology Open, 8, 2055102920
987462. https://doi.org/10.1177/2055102920987462

Karney, B. R., Story, L. B., & Bradbury, T., N. (2005).
Marriages in context: Interactions between
chronic and acute stress among newlyweds. In
T. A. Revenson, K. Kayser, & G. Bodenmann (Eds.),
Couples coping with stress: Emerging perspectives
on dyadic coping. Decade of behavior (pp. 13-32).
American Psychological Association.

Kim, H.G., Cheon, E.]J.,Bai,D.S., Lee,Y. H., & Koo, B. H.
(2018). Stress and heart rate variability: a meta-
analysis and review of the literature. Psychiatry
Investigation, 15, 235-245. https://doi.org/10.30773/
pi.2017.08.17

Kogan, C. S., Stein, D. J., Maj, M., First, M. B., Em-
melkamp, P. M., & Reed, G. M. (2016). The clas-
sification of anxiety and fear-related disorders in
the ICD-11. Depression and Anxiety, 33, 1141-1154.
https://doi.org/10.1002/da.22530

Kozlowski, S. W., & Bell, B. S. (2006). Disentangling
achievement orientation and goal setting: Effects
on self-regulatory processes. Journal of Applied Psy-
chology, 91, 900-916. https://doi.org/10.1037/0021-
9010.91.4.900

Kuhnel, A., Kroemer, N. B., Elbau, I. G., Czisch, M., Sa-
mann, P. G., Walter, M., BeCome working group,
& Binder, E. B. (2020). Psychosocial stress reactiv-
ity habituates following acute physiological stress.
Human Brain Mapping, 41, 4010-4023. https://doi.
org/10.1002/hbm.25106

Kukde, M., & Neufeld, R. (1994). Facial electromyo-
graphic measures distinguish covert coping from
stress response to stimulus threat. Personality
and Individual Differences, 16,211-228. https://doi.
org/10.1016/0191-8869(94)90160-0

VOLUME 11(3), 2023

Physiological
reactions to
and recovery
from acute
stressors

237


https://doi.org/10.1037//0278-6133.6.3.221
https://doi.org/10.1037//0278-6133.6.3.221
https://doi.org/10.1177/0149206313475815
https://doi.org/10.1177/0149206313475815
https://doi.org/10.1177/0149206308328510
https://doi.org/10.1177/0149206308328510
https://doi.org/10.1037//0003-066x.44.3.513
https://doi.org/10.1037//0003-066x.44.3.513
https://doi.org/10.1146/annurev-orgpsych-032117-104640
https://doi.org/10.1146/annurev-orgpsych-032117-104640
https://doi.org/10.1016/S0191-8869(01)00061-7
https://doi.org/10.1016/S0191-8869(01)00061-7
https://doi.org/10.1037/0033-2909.120.2.293
https://doi.org/10.1037/0033-2909.120.2.293
https://doi.org/10.1177/2055102920987462
https://doi.org/10.30773/pi.2017.08.17
https://doi.org/10.30773/pi.2017.08.17
https://doi.org/10.1037/0021-9010.91.4.900
https://doi.org/10.1037/0021-9010.91.4.900
https://doi.org/10.1002/hbm.25106
https://doi.org/10.1002/hbm.25106
https://doi.org/10.1016/0191-8869(94)90160-0
https://doi.org/10.1016/0191-8869(94)90160-0

James A. Meurs,
Ana Maria Rossi,
Pamela L. Perrewé,
Marek J. Kolinski

238

Kurtessis,).N.,Eisenberger,R.,Ford, M.T.,Buffardi,L.C.,
Stewart, K. A., & Adis, C. S. (2017). Perceived or-
ganizational support: a meta-analytic evaluation
of organizational support theory. Journal of Man-
agement, 43, 1854-1884. https://doi.org/10.1177/
0149206315575554

Kuykendall, L., & Tay, L. (2015). Employee subjective
well-being and physiological functioning: an inte-
grative model. Health Psychology Open, 2, 20551
02915592090. https://doi.org/10.1177/20551029155
92090

Landsbergis, P. A. (2003). The changing organiza-
tion of work and the safety and health of work-
ing people: a commentary. Journal of Occupational
and Environmental Medicine, 45, 61-72. https://doi.
org/10.1097/00043764-200301000-00014

Landbergis, P. A., Schnall, P. L., Belkic, K. L., Baker, D.,
Schwartz, J., & Pickering, T. G. (2001). Work stress-
ors and cardiovascular disease. Work, 17, 191-208.

Lawler, K. A., & Schmied, L. A. (1987). The relation-
ship of stress, type a behavior and powerlessness
to physiological responses in female clerical work-
ers. Journal of Psychosomatic Research, 31, 555-566.
https://doi.org/10.1016/0022-3999(87)90034-1

Lawler, K. A., Younger, J., Piferi, R., Billington, E.,
Jobe, R., Edmondson, K., & Jones, W. (2003).
A change of heart: Cardiovascular correlates of for-
giveness in response to interpersonal conflict. Jour-
nal of Behavioral Medicine, 26, 373-393. https://doi.
org/10.1023/a:1025771716686

Lazarus, R. S. (1966). Psychological stress and the cop-
ing process. McGraw-Hill.

Lazarus, R. S. (1999). Stress and emotion: a new syn-
thesis. Springer.

Lehrer, P. M., & Woolfolk, R. L. (1982). Self-report as-
sessment of anxiety: Somatic, cognitive, and behav-
ioral modalities. Behavioral Assessment, 4, 167-177.

Lepore, S. J., Miles, H. J., & Levy, J. S. (1997). Relation
of chronic and episodic stressors to psychologi-
cal distress, reactivity, and health problems. Inter-
national Journal of Behavioral Medicine, 4, 39-59.
https://doi.org/10.1207/s15327558ijbm0401_3

Linden, W, Earle, T. L., Gerin, W., & Christenfeld, N.
(1997). Physiological stress reactivity and recov-
ery: Conceptual siblings separated at birth? Jour-
nal of Psychosomatic Research, 42, 117-135. https://
doi.org/10.1016/50022-3999(96)00240-1

Lovallo, W. R. (2015). Stress and health: Biological and
psychological interactions. Sage Publications.

Lovelace, K. J., Manz, C. C., & Alves, J. C. (2007). Work
stress and leadership development: The role of
self-leadership, shared leadership, physical fitness
and flow in managing demands and increasing job
control. Human Resource Management Review, 17,
374-387. https://doi.org/10.1016/j.hrmr.2007.08.001

Matthews, K. A., Gump, B. B., & Owens, J. F. (2001).
Chronic stress influences cardiovascular and neu-
roendocrine responses during acute stress and re-

HEALTH PSYCHOLOGY REPORT

covery, especially in men. Health Psychology, 20,
403-410. https://doi.org/10.1037/0278-6133.20.6.403
McEwen, B. S. (2006). Stress, adaptation, and disease:
Allostasis and allostatic load. Annals of the New
York Academy of Sciences, 840, 33-44. https://doi.
org/10.1111/j.1749-6632.1998.tb09546.x

McEwen, B. S., & Stellar, E. (1993). Stress and the in-
dividual: Mechanisms leading to disease. Archives
of Internal Medicine, 153, 2093-2101.

McGonagle, K. A., & Kessler, R. C. (1990). Chronic
stress, acute stress, and depressive symptoms.
American Journal of Community Psychology, 18,
681-706. https://doi.org/10.1007/BF00931237

Meurs, J. A., & Perrewé, P. L.(2011). Cognitive activation
theory of stress: an integrative theoretical approach
to work stress. Journal of Management, 37, 1043—
1068. https://doi.org/10.1177/0149206310387303

Miller, G. E., Chen, E., & Zhou, E. S. (2007). If it goes
up, must it come down? Chronic stress and the
hypothalamic-pituitary-adrenocortical axis in hu-
mans. Psychological Bulletin, 133, 25-45. https://
doi.org/10.1037/0033-2909.133.1.25

Moulton, D. (2003). Hospital first organization hit with
workplace stress violations in Britain. The Medical
Post, 39, 92.

Nabi, H., Kivimaki, M., Batty, G. D., Shipley, M. J.,
Britton, A., Brunner, E. J., Vahtera, J., Lemogne, C.,
Elbaz, A.,, & Singh-Manoux, A. (2013). Increased
risk of coronary heart disease among individu-
als reporting adverse impact of stress on their
health: The Whitehall 1l prospective cohort study.
European Heart Journal, 34, 2697-2705. https://doi.
org/10.1093/eurheartj/eht216

National Institute for Occupational Safety and Health
(2015). Essential elements of effective workplace pro-
grams. Retrieved from http://www.cdc.gov/niosh/
twh/essentials.html [accessed May 8, 2022]

O’Connor,D.B.,Thayer,).F.,& Vedhara, K.(2021). Stress
and health: a review of psychobiological processes.
Annual Review of Psychology, 72, 663-688. https://
doi.org/10.1146/annurev-psych-062520-122331

Pace, T.W., Mletzko, T. C., Alagbe, O., Musselman, D. L.,
Nemeroff, C. B., Miller, A. H., & Heim, C. M. (2006).
Increased stress-induced inflammatory responses
in male patients with major depression and in-
creased early life stress. American Journal of Psy-
chiatry, 163, 1630-1633. https://doi.org/10.1176/ajp.
2006.163.9.1630

Pham,T., Lau, Z.]., Chen, S. H., & Makowski, D. (2021).
Heart rate variability in psychology: A review of
HRV indices and an analysis tutorial. Sensors, 21,
3998. https://doi.org/10.3390/521123998

Pole, N. (2007). The psychophysiology of posttraumat-
ic stress disorder: a meta-analysis. Psychological
Bulletin, 133, 725-746. https://doi.org/10.1037/0033-
2909.133.5.725

Portela, L. F., Rotenberg, L., & Waissmann, W. (2004).
Self-reported health and sleep complaints among


https://doi.org/10.1177/0149206315575554
https://doi.org/10.1177/0149206315575554
https://doi.org/10.1177/2055102915592090
https://doi.org/10.1177/2055102915592090
https://doi.org/10.1097/00043764-200301000-00014
https://doi.org/10.1097/00043764-200301000-00014
https://doi.org/10.1016/0022-3999(87)90034-1
https://doi.org/10.1023/a:1025771716686
https://doi.org/10.1023/a:1025771716686
https://doi.org/10.1111/j.1749-6632.1998.tb09546.x
https://doi.org/10.1111/j.1749-6632.1998.tb09546.x
https://doi.org/10.1177/0149206310387303
https://doi.org/10.1093/eurheartj/eht216
https://doi.org/10.1093/eurheartj/eht216
http://www.cdc.gov/niosh/twh/essentials.html
http://www.cdc.gov/niosh/twh/essentials.html
https://doi.org/10.1176/ajp.2006.163.9.1630
https://doi.org/10.1176/ajp.2006.163.9.1630
https://doi.org/10.1037/0033-2909.133.5.725
https://doi.org/10.1037/0033-2909.133.5.725

nursing personnel working under 12 h night and
day shifts. Chronobiology International, 21, 859-
870. https://doi.org/10.1081/cbi-200038513

Pourmohammadi, S., & Maleki, A. (2020). Stress de-
tection using ECG and EMG signals: a compre-
hensive study. Computer Methods and Programs in
Biomedicine, 193, 105482. https://doi.org/10.1016/].
cmpb.2020.105482

Ree, M. J., French, D., MacLeod, C., & Locke, V. (2008).
Distinguishing cognitive and somatic dimensions
of state and trait anxiety: Development and vali-
dation of the State-Trait Inventory for Cognitive
and Somatic Anxiety (STICSA). Behavioural and
Cognitive Psychotherapy, 36, 313-332. https://doi.
org/10.1017/51352465808004232

Roberts, K. E., Hart, T. A., & Eastwood, J. D. (2016).
Factor structure and validity of the State-Trait In-
ventory for Cognitive and Somatic Anxiety. Psy-
chological Assessment, 28, 134-146. https://doi.org/
10.1037/pas0000155

Rosenthal, T. L., Montgomery, L. M., Shadish, W. R,
Edwards, N. B., Hutcherson, H. W., Folette, W. C.,
& Lichstein, K. L. (1989). Two new, brief, practical
stressor tasks for research purposes. Behavior Ther-
apy, 20, 545-562. https://doi.org/10.1016/5S0005-7894
(89)80133-9

Russell, E., Woods, S. A., & Banks, A. P. (2017). Examin-
ing conscientiousness as a key resource in resisting
email interruptions: Implications for volatile re-
sources and goal achievement. Journal of Occupa-
tional and Organizational Psychology, 90, 407-435.
https://doi.org/10.1111/joop.12177

Ryan, D., & Watson, R. (2004). A healthier future. Oc-
cupational Health, 56, 20-21.

Saviola, F., Pappaianni, E., Monti, A., Grecucci, A., Jo-
vicich, J., & De Pisapia, N. (2020). Trait and state
anxiety are mapped differently in the human brain.
Scientific Reports, 10, 11112. https://doi.org/10.1038/
s41598-020-68008-z

Schaubroeck, J., & Ganster, D. C. (1993). Chronic de-
mands and responsivity to challenge. Journal of
Applied Psychology, 78, 73-85. https://doi.org/10.
1037/0021-9010.78.1.73

Schwebel, D. C., & Suls, J. (1999). Cardiovascular re-
activity and neuroticism: Results from a labora-
tory and controlled ambulatory stress protocol.
Journal of Personality, 67, 67-92. https://doi.org/
10.1111/1467-6494.00048

Sekine, M., Chandola, T., Martikainen, P., Marmot, M.,
& Kagamimori, S. (2006). Socioeconomic inequali-
ties in physical and mental functioning of Japanese
civil servants: Explanations from work and family
characteristics. Social Science and Medicine, 63,
430-445. https://doi.org/10.1016/j.socscimed.2006.
01.020

Siennicka, A., Stromberg, A., Banasiak, W., Ponikow-
ski, P., & Jankowska, E. A. (2015). Psychological
aspects of heart failure — beyond depression, anxi-

ety and quality of life. Health Psychology Report, 3,
99-114. hitps://doi.org/10.5114/hpr.2015.49938

Soh, M., Zarola, A., Palaiou, K., & Furnham, A. (2016).
Work-related well-being. Health Psychology Open,
3, 2055102916628380. https://doi.org/10.1177/2055
102916628380

Sonnentag, S., & Fritz, C. (2006). Endocrinological
processes associated with job stress: Catechol-
amine and cortisol responses to acute and chronic
stressors. In P. L. Perrewé & D. C. Ganster (Eds.),
Employee health, coping and methodologies: Re-
search in occupational stress and well-being (Vol. 5,
pp- 1-59). Elsevier Science.

Spector, P. E., Cooper, C. L., Poelmans, S., Allen, T. D.,
O’Driscoll, M., Shanchez, J. I, Siu, O. L., Dewe, P.,
Hart, P., & Lu, L. (2004). Across-national compara-
tive study of work-family stressors, working hours,
and well-being: China and Latin America versus
the Anglo world. Personnel Psychology, 5, 119-142.
https://doi.org/10.1111/j.1744-6570.2004.tb02486.x

Spielberger, C. (1983). Manual for the State-Trait Anx-
iety Inventory (form Y). Mind Garden.

Spielberger, C. D. (1966). Theory and research on anxi-
ety. In C. Spielberger (Ed.), Anxiety: Current trends in
theory and research (pp. 481-492). Academic Press.

Spiers, C. (2004, November 29). Managing careers:
Stress under pressure. The Lawyer.

Stacciarini, J., & Troccoli, B. (2004). Occupational stress
and constructive thinking: Health and job satis-
faction. Journal of Advanced Nursing, 46, 480-487.
https://doi.org/10.1111/j.1365-2648.2004.03022.x

Steptoe, A., Feldman, G., Evans, O., & Perry, L. (1993).
Control over work pace, job strain, and cardiovas-
cular responses in middle-aged men. Journal of
Hypertension, 11, 751-759. https://doi.org/10.1097/
00004872-199307000-00011

Steptoe, A., Kunz-Ebrecht, S., Owen, N., Feldman, P. .,
Rumley, A., Lowe, G. D., & Marmot, M. (2003). In-
fluence of socioeconomic status and job control
on plasma fibrinogen responses to acute mental
stress. Psychosomatic Medicine, 65, 137—-144. https://
doi.org/10.1097/01.psy.0000039755.23250.a7

Stern, M. J.,, Grampp, L. A., Huntley, C. J., Mar-
quez, J., Keeran, K., Wildgoose, T., Curci, W. P.,
Rompogren, J., Wollman, S. C., Hall, M. G., Alhas-
soon, O. M., & Gevirtz, R. (2015). Relationship be-
tween cognitive performance and vagal function-
ing. Applied Psychophysiology and Biofeedback, 40,
119-119. https://doi.org/10.1007/s10484-015-9282-0

Stueck, M., Rigotti, T., Roudini, J., Galindo, E., & Uta-
mi, D. S. (2016). Relationship between blood pres-
sure and psychological features of experience
and behaviour among teachers. Health Psychol-
ogy Report, 4, 128-136. https://doi.org/10.5114/
hpr.2016.56853

Tetrick, L. E. (2002). Understanding individual health,
organizational health, and the linkage between the
two from both a positive health and an ill health

VOLUME 11(3), 2023

Physiological
reactions to
and recovery
from acute
stressors

239


https://doi.org/10.1016/j.cmpb.2020.105482
https://doi.org/10.1016/j.cmpb.2020.105482
https://doi.org/10.1017/S1352465808004232
https://doi.org/10.1017/S1352465808004232
https://doi.org/10.1037/pas0000155
https://doi.org/10.1037/pas0000155
https://doi.org/10.1016/S0005-7894(89)80133-9
https://doi.org/10.1016/S0005-7894(89)80133-9
https://doi.org/10.1038/s41598-020-68008-z
https://doi.org/10.1038/s41598-020-68008-z
https://doi.org/10.1037/0021-9010.78.1.73
https://doi.org/10.1037/0021-9010.78.1.73
https://doi.org/10.1111/1467-6494.00048
https://doi.org/10.1111/1467-6494.00048
https://doi.org/10.1016/j.socscimed.2006.01.020
https://doi.org/10.1016/j.socscimed.2006.01.020
https://doi.org/10.1177/2055102916628380
https://doi.org/10.1177/2055102916628380
https://doi.org/10.1097/00004872-199307000-00011
https://doi.org/10.1097/00004872-199307000-00011
https://doi.org/10.5114/hpr.2016.56853
https://doi.org/10.5114/hpr.2016.56853

James A. Meurs,
Ana Maria Rossi,
Pamela L. Perrewé,
Marek J. Kolinski

240

perspective. In P. L. Perrewé & D. C. Ganster
(Eds.), Research in occupational stress and well-be-
ing (Vol. 2, pp. 117-141). JAl Press/Elsevier Science.

Tetrick, L. E., & LaRocco, J. M. (1987). Understanding,
prediction, and control as moderators of the rela-
tionship between perceived stress, satisfaction, and
psychological well-being. Journal of Applied Psy-
chology, 72, 538-543. https://doi.org/10.1037/0021-
9010.72.4.538

Thomsen, D. K., Mehlsen, M. Y., Hokland, M., Vii-
dik, A., Olesen, F., Avlund, K., Munk, K., & Zacha-
riae, R. (2004). Negative thoughts and health: Asso-
ciations among rumination, immunity, and health
care utilization in a young and elderly sample.
Psychosomatic Medicine, 66, 363-371. https://doi.
org/10.1097/01.psy.0000127688.44363.fb

Turner, A. 1., Smyth, N., Hall, S. J., Torres, S. J., Hus-
sein, M., Jayasinghe, S. U., Bally, K., & Clow, A. J.
(2020). Psychological stress reactivity and future
health and disease outcomes: a systematic re-
view of prospective evidence. Psychoneuroendo-
crinology, 114, 104599. https://doi.org/10.1016/].
psyneuen.2020.104599

Van Eck, M., Berkhof, H., Nicholson, N., & Sulon, J.
(1996). The effects of perceived stress, traits mood
states, and stressful daily events on salivary cor-
tisol. Psychosomatic Medicine, 58, 447-458. https://
doi.org/10.1097/00006842-199609000-00007

Viney, L. L., & Caputi, P. (2005). Using the origin and
pawn, positive affect, CASPM, and cognitive anxi-
ety content analysis scales in counseling research.
Measurement and Evaluation in Counseling and
Development, 38, 115-126. https://doi.org/10.1080/
07481756.2005.11909773

Wofford, J. C. (2001). Cognitive-affective stress re-
sponse: Effects of individual stress propensity
on physiological and psychological indicators of
strain. Psychological Reports, 88, 768-784. https://
doi.org/10.2466/pr0.2001.88.3.768

Xie, J. L., & Schaubroeck, J. (2001). Bridging approaches
and findings across diverse disciplines to improve
job stress research. In P. L. Perrewé & D. C. Ganster
(Eds.), Exploring theoretical mechanisms and per-
spectives: Research in occupational stress and well
being (Vol. 1, pp. 1-53). JAl Press/Elsevier Science.

Yao, B. C., Meng, L. B, Hao, M. L., Zhang, Y. M,
Gong, T., & Guo, Z. G. (2019). Chronic stress: a crit-
ical risk factor for atherosclerosis. Journal of Inter-
national Medical Research, 47, 1429-1440. https://
doi.org/10.1177/0300060519826820

Zellars, K. L., Meurs, J. A, Perrewé, P. L., Kacmar, C. J.,
& Rossi, A. M. (2009). Reacting to and recovering
from a stressful situation: The negative affectiv-
ity-physiological arousal relationship. Journal of
Occupational Health Psychology, 14, 11-22. https://
doi.org/10.1037/a0013823

HEALTH PSYCHOLOGY REPORT


https://doi.org/10.1037/0021-9010.72.4.538
https://doi.org/10.1037/0021-9010.72.4.538
https://doi.org/10.1097/01.psy.0000127688.44363.fb
https://doi.org/10.1097/01.psy.0000127688.44363.fb
https://doi.org/10.1016/j.psyneuen.2020.104599
https://doi.org/10.1016/j.psyneuen.2020.104599
https://doi.org/10.1080/07481756.2005.11909773
https://doi.org/10.1080/07481756.2005.11909773

