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Abstract

Stress affects people daily and can prove maladaptive to mental health if chronic or acute.
Effective coping responses may mitigate the negative effects of intense or prolonged stress
through physiological processes such as HPA axis activity. Previous research has found one
specific coping dimension, engagement/disengagement, to be predictive of cortisol reactivity in
response to lab-induced stressors. Sex and stress history also contribute to the relationship
between coping and cortisol reactivity. However, these processes are not as well understood in
adolescent populations and have not been explored across different types of stressors. The
present study explored the relationship between coping and cortisol stress reactivity among a
diverse sample of 379 adolescents (57.2% female, mean age = 14.99) exposed to four different
lab-based stressor tasks. Sex and previous stress history were also analyzed for potential
moderating effects. Participants completed questionnaires to assess pubertal development status,
stress history, and coping usage. They also completed four different lab-based stress tasks and
provided saliva samples to measure cortisol levels. Results showed that adolescents’ usage of
coping strategies varied significantly by stress task. Greater usage of engagement coping was
found to be predictive of cortisol peak, contrary to the hypothesis. Sex and stress history were
found to affect coping and cortisol peaks in adolescents. Male adolescents who utilized more
disengagement coping exhibited lower cortisol peaks. Greater stress history was associated with
greater use of cognitive restructuring, rumination, and engagement coping. Findings from this
study provide evidence that coping has a significant impact on cortisol peak in response to
several stressors, and coping varies significantly based on the stressor. Sex and stress history are

significant variables in the use of coping as well as cortisol peak. These results contribute to a
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greater understanding of the relationship between stress management and the physiological stress

response in adolescents.
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To Engage or Disengage: The Impact of Coping Strategies, Sex, and Stress History on

Cortisol Reactivity Among Urban Adolescents

People are frequently affected by traumatic life events, chronic stressors, and stressful life
events (Compas et al., 2005). Research has shown that stressors — both acute and chronic — are
associated with an increased risk for psychopathology in children and adolescents (Cicchetti &
Toth, 1997; Grant et al., 2003; Compas et al., 2005). Not only can stress contribute to poor
mental health outcomes, but it can also contribute to poor physical health behaviors such as
eating foods high in fat and carbohydrates, drinking alcohol, and smoking (Jackson et al., 2010).
However, there are individuals who grow up in chronically stressful conditions or experience
intense stressors without poor mental or physical health outcomes. Coping can mitigate the poor
health outcomes associated with stress (Compas et al., 2005). Specifically, utilizing appropriate
coping techniques in response to stress can lessen the physiological stress responses that
ultimately contribute to poor physical and mental health (Sladek et al., 2016). Exploring stress
responses and the effects of coping are especially important in adolescent populations because
adolescence is a developmental period of elevated cortisol levels, weight gain, anxiety, and
depression (Roberts & Lopez-Duran, 2019). This study will look at the relationship between
cortisol reactivity, a physiological response to stress, and coping. Sex and previous stress history
will be assessed as variables that influence this relationship. Ultimately, understanding this
relationship can contribute to our knowledge of how to reduce stress in young, urban populations

and improve both their mental and physical health.
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Coping Fit

Coping is a self-regulatory process in response to stress that involves conscious volitional
efforts to regulate one’s own behavior, emotions, cognitions, physiology, and the environment in
response to a stressor (Compas et al., 2001). Researchers have organized coping into several
different dimensions to better understand it. For instance, coping may be divided into problem-
and emotion-focused coping. Lazarus and Folkman (1984) explained that problem-focused
coping includes generating solutions and taking direct action to address the stressor whereas
emotion-focused coping is focused on one’s emotional response and seeking emotional relief.
However, this conceptualization has been criticized for its broadness and potential overlap
(Compas et al., 1996). An additional dimension had been proposed to address this criticism and
that is primary and secondary control coping, which refers to coping that directly influences the
events or conditions and coping that involves efforts to accommodate or adapt to the
environment (Rudolph et al., 1995). This dimension fails to address certain disengagement
strategies such as avoidance or denial (Compeas et al., 2001), however. To address that critique,
the engagement-disengagement conceptualization was developed. Engagement coping is focused
on dealing with the stressor situation or one’s emotions whereas disengagement coping refers to
efforts to distance oneself emotionally, cognitively, and physically from the stressor. For
example, engagement coping includes problem solving or thinking of different ways to solve the
problem or fix a situation. Alternatively, disengagement coping includes avoidance or trying to
distance oneself from the stressor (Compas et al., 2005). This paper will use the engagement and
disengagement conceptualization because the two coping categorizes have been associated with

contrasting psychopathological risks between the two coping categories (Compas et al., 2017).
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Exploring coping through the dimension of engagement and disengagement has provided
insight into how effective coping can reduce stress. Disengagement coping is associated with
increased levels of internalizing and externalizing symptoms in response to the Trier Social
Stress Task (Compas et al., 2017). Such findings suggest that disengagement coping may not be
an effective response to this particular social stressor (Compas et al., 2001). Additionally,
engagement coping has been associated with better psychological adjustment in adolescent
populations (Compas et al., 2001). While greater use of disengagement coping is associated with
worse adjustment to stress (Compas et al., 2001), some researchers suggest these findings might

not apply across all types of stressors and populations.

Uncontrollable stressors such as parental death, neighborhood violence, and some forms
of chronic illness provide examples of circumstances under which engagement coping strategies
such as problem-solving might not be effective (Compas et al., 2005). In fact, greater use of
avoidance (disengagement coping) in response to community violence predicted more less self-
reported anxiety over time across youth populations (Edlynn et al., 2008). On the other hand,
greater use of avoidant emotional coping predicted more severe PTSD and complicated grief
among young adults who recently lost a loved one (Schnider et al., 2007). These findings
demonstrate that coping effectiveness varies across stressors. It is important that adolescents
develop a multitude of coping strategies such as both engagement and disengagement techniques
(Wadsworth & Compas, 2002) so that the most effective strategy for each stressor may be used.

This matching might ultimately reduce symptoms of psychopathology.

Physiological Stress Responses
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When in a stressful situation, there are several physiological responses activated by the
hypothalamic pituitary adrenal axis (HPA). This activation results in increased heart rate,
sweating, blood pressure, and cortisol (Roberts & Lopez-Duran, 2019). Cortisol is released
alongside adrenaline to curb functions that would be nonessential during a fight-or-flight
situation (Mayo Clinic Staff, 2019). A normal cortisol reactivity pattern includes a baseline or
non-stress induced state of cortisol, a peak in cortisol due to a stressor, and a return to baseline
level or a recovery (Dickerson & Kemeny, 2004). In this way, cortisol serves as a direct
measurement of physiological responses to stress. However, chronic and acute stress can result
in prolonged cortisol reactivity that damages the neural structures that regulate HPA axis activity
(Sapolsky & Meaney, 1986). Chronic and acute stressors have also been associated with
increased risk of psychopathology in youth populations (Grant et al., 2003), Despite the adverse
effects that stress can have on one’s health, coping may moderate the relationship between stress
and HPA axis regulation as well as the risk for psychopathology (Sladek et al., 2016; Compas et

al., 2005).

Coping responses can affect cortisol responses during stressful situations. For example,
young adults who utilized more suppression techniques (a form of disengagement coping),
demonstrated heightened cortisol reactivity in response to the Trier Social Stress Task (Lam et
al., 2009). In another study, adult participants were assigned to utilize suppression coping
techniques (e.g., mentally and physically suppressing thoughts and responses to stress) while
others were not assigned to cope in any specific way in response to happy and sad video clips.
Those who were assigned to suppress their emotions showed heightened cardiovascular activity

such as elevated skin conductance level and cardiac interbeat interval (Gross & Levenson, 1997).



TO ENGAGE OR DISENGAGE: COPING & CORTISOL 7

These findings show that suppression coping, one form of disengagement coping, impacts both

cortisol reactivity and cardiovascular reactivity in adults.

One specific measurement of cortisol reactivity, cortisol peak, is of particular interest.
Cortisol peak is defined as the change in cortisol from baseline, or cortisol level prior to the
stressor, to the maximum increase in cortisol that typically occurs after exposure to a stressor.
Coping strategies that remove one from a stressor, such as disengagement coping strategies, have
been associated with greater cortisol reactivity following a stressor. For instance, Janson &
Rohleder (2017) found that participants who demonstrated a stronger tendency toward denial
coping also exhibited higher peak levels of salivary cortisol following an acute stressor. Such
results suggest that a higher cortisol response may be associated with a maladaptive coping
strategy. The inverse relationship has been found for the effect that engagement coping has on
cortisol peak. Greater levels of trait rumination, an engagement coping strategy, were found to be
associated with a less steep increase in cortisol from baseline to peak (Katz, Peckins, & Lyon,
2019). These findings indicate that the type of coping that one in engages affects the amount of

cortisol that is released in response to an acute stressor.

The research exploring how coping affects cortisol reactivity in adolescent populations is
limited. The research that does exist more often evaluates overall self-report coping and daily
cortisol reactivity. For instance, adolescent girls who were more likely to respond to
interpersonal stress with engagement coping have demonstrated adaptive daily physiological
regulation in the form of steeper diurnal cortisol slopes, lower total cortisol output over the day,
and lower cortisol awakening responses (Sladek et al., 2017). Unlike many adult studies, there is
not robust evidence for how engagement and disengagement coping affect adolescent cortisol

reactivity in response to acute laboratory social-evaluative stressors like the TSST. This study



TO ENGAGE OR DISENGAGE: COPING & CORTISOL 8

will attempt to fill this gap in the literature by addressing the question: how does variation in

coping affect cortisol reactivity in response to acute stressors among adolescents?

Adolescence

Adolescents are an important population for studying coping because adolescence is a
critical period of social, emotional, and physical development (Roberts & Lopez-Duran, 2019).
Adolescence is distinct from other phases of life because of significant increases in
environmental stressors such as academic pressures and relationships (Cicchetti & Rogosch,
2002). Urban youth may experience an even greater risk for experiencing stressors in the
domains of poverty, community violence, and physical violence (Conger et al., 1994; Kliewer et
al., 2006; Morrison et al., 1992). This period, typically ages 11 to 18, is also when coping
strategies are developing (Roberts & Lopez-Duran, 2019) and cortisol awakening response
(CAR) and reactivity become more similar to those of adults (Platje, et al., 2013; Allen et al.,
2016). Additionally, the increase in stress and development of coping strategies during
adolescence may influence mental health in the future (Compas et al., 2001). This unique youth
population will provide insight into a period marked by increases in stress, the development of

stress reactivity, and the need for effective coping.

The Impact of Sex and Stress History

Sex and Cortisol. The relationship between cortisol reactivity and coping can vary for
multiple reasons such as age, pubertal development, and sex. Sex differences in both cortisol and
coping have been found and may be related to each other (Reschke-Hernandez et al., 2017,
Tamres et al., 2002). Among adults, males have been shown to have greater overall cortisol

reactivity compared to females in response to social stresses like the Trier Social Stress Task
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(Reschke-Hernandez et al., 2017). On the other hand, female adults demonstrate more sustained
cortisol awakening response (CAR) compared to adult men over the course of a day (Wiist et al.,
2000). These sex differences in cortisol diurnal levels and reactivity have been found in adults
but results among adolescents are less clear. Sex differences in wakening cortisol levels emerge
at the age of 11 when females begin to have increases. The increases for boys begin around age
13, likely due to puberty (Gunnar et al., 2009). Male adolescents demonstrate greater cortisol
levels, including cortisol peak, in response to the TSST compared to female adolescents
following the onset of puberty consistent with findings in adult populations (Ordaz & Luna,
2012). Researchers propose that sex differences in cortisol reactivity may occur due to sex
differences in perception of the stressor (Roberts & Lopez-Duran, 2018). Additional studies
utilizing different types of stressors may identify key differences in cortisol reactivity by sex

among adolescent populations.

Pubertal Development. One of the challenges with studying stress and coping during
adolescence is the variability with the onset and course of pubertal development. Self-reported
pubertal development has been associated with increases in cortisol in response to a public
speaking task (van den Bos et al., 2014). Additionally, pubertal development is a stronger
predictor of cortisol reactivity than age alone (van den Bos et al., 2014). Previous research
demonstrates that pubertal maturation has significant positive correlations with CAR and cortisol
secretions in response to social stressors (Gunnar et al., 2009) perhaps because pubertal
development increases adolescent’s sensitivity to social evaluation (Gunnar & Quevedo, 2007).
Pubertal development may also explain some cortisol reactivity differences between males and
females. Male adults demonstrate significantly greater cortisol reactivity in response to the TSST

(Yim et al., 2009). When controlling for pubertal status, male adolescents demonstrate greater
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cortisol reactivity as well (Ordaz & Luna, 2012). However, there is a lack of consistent
differences in cortisol reactivity by sex among adolescent populations; this may be due to the
increase in sensitivity to social stress during this period for both females and males (Gunnar &
Quevedo, 2007). Researchers suggest evaluating cortisol reactivity in response to real-life
stressors may reveal sex differences in cortisol reactivity among (Roberts & Lopez-Duran,
2018). Because pubertal status is significantly related to cortisol reactivity in response to social
stressors, this study intends to use pubertal status as a control when evaluating sex differences in

cortisol reactivity for a variety of stressors.

Sex and Coping. Sex differences in coping responses have been found in adults and
adolescents (Tamres et al., 2002; Copeland & Hess, 1995). In a meta-analysis of coping
behaviors, researchers found that adult women were more likely to use strategies that involved
verbal expressions to others or the self as compared to adult men (Tamres et al., 2002). Such
strategies include engagement coping strategies such as seeking emotional support, rumination,
and positive self-talk. Additionally, adult women are more likely to engage in more coping
strategies compared to adult men (Tamres et al., 2002). However, coping may change over time.
For instance, young adult men reported greater use of avoidance, a disengagement coping
technique, in response to a variety of stressors. Beyond young adulthood, women scored higher
on avoidance across the lifespan (Meléndez et al., 2012). It is therefore possible that sex

differences in coping may differ between adult and adolescent populations.

Coping differences by sex have also been found in adolescence. Female adolescents
report using more coping strategies that reflected engagement coping techniques such as
proactive orientation, positive imagery and self-reliance in response to a variety of stressors

(Copeland & Hess, 1995). Male adolescents reporting relying more on disengagement coping
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such as physical diversions, passive diversions, and avoidance compared to female adolescents
(Copeland & Hess, 1995). Sex differences in coping may vary depending on the stressor. In
response to social stress, female adolescents report using problem solving (engagement) more
whereas male adolescents report using avoidant coping (disengagement) more. However, sex
differences in coping were less significant in response to academic stress (Eschenbeck et al.,
2007). While there may be sex differences in coping among adolescents, the differences may
vary across situations and types of stress. This study will utilize a variety of stressors to further

explore sex differences in coping.

Stress and cortisol. Along with sex, one’s stress history may play a significant role in
one’s coping and cortisol reactivity. Chronic stress has previously been shown to have a
deleterious effect on one’s mental and physical health. More specifically, research demonstrates
chronic stress exposure during childhood can have detrimental effects on the development of
one’s neural and hormonal systems (Handa & Weiser, 2014; McEwen & Seeman, 1999). This
includes the HPA axis, the primary system for stress regulation. In one study of 8 to 14-year-
olds, the number of stressful events in the last 12 months were positively significantly correlated
with afternoon and evening diurnal cortisol levels (Bevans et al., 2008). In response to the TSST,
adolescents with a history of maltreatment such as parental antipathy and physical abuse
produced higher amounts of cortisol and slower recoveries than did adolescents with no history
of maltreatment (Harkness et al., 2011). Higher concentration of neighborhood disadvantage
predicted higher cortisol reactivity and steeper recovery among African American male
adolescents in response to the TSST (Hackman et al., 2012). Neighborhood disadvantage
measured by lower socioeconomic status and childhood maltreatment are just two types of

stressors that have been shown to have significant effects on cortisol reactivity. This study will
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explore how stress history in adolescents affects cortisol reactivity in response to numerous types

of stressors.

Stress history and coping. Stress history impacts coping utilization. These effects are
present in adolescents as well as in adults who experienced childhood maltreatment and other
forms of chronic stress (Kim et al., 2016; Cantave et al., 2019). Time spent in poverty between
birth and early adolescence predicted greater use of disengagement over engagement coping
several years later (Kim et al., 2016). In one study conducted with adult men, participants with a
history of maltreatment in childhood more frequently adopted engagement emotion-oriented
coping strategies in response to the TSST (Cantave et al., 2019). Not only does stress history
affect one’s coping strategy utilization, it also may have an interactive effect with cortisol
reactivity. In a study of preadolescents, participants were assigned to utilize distraction or
avoidance coping in response to the TSST. There were significant differences when accounting
for life stressors demonstrated protracted cortisol recovery when primed with distraction, yet
more efficient cortisol recovery when primed with avoidance (Bendezu & Wadsworth, 2017).
This study will build upon these findings by examining naturally occurring coping strategies in

the context of a wider range of stress responses.

Trier Social Stress Task and Inducing Stress

Much of the research cited thus far utilized the Trier Social Stress Task (TSST) to induce
stress. The TSST is one of the most utilized stress-response inducing activities in labs due to its
consistent ability to induce stress and physiological reactivity (Allen et al., 2016). The task also
proves to be a reliable and valid stress test in both adult and adolescent populations (Allen et al.,

2016). However, the task only simulates a single type of stress: social. Urban adolescent
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populations experience heightened stress exposure to a variety of stressors. In an ongoing study,
urban adolescents were interviewed using the Youth Life Stress Interview and interviews were
qualitatively analyzed to develop stressor taxonomic categories (Grant et al., 2020). These
categories are threat, conflict, loss (or lack), and humiliation. They are each hypothesized to be
related to specific physiological, emotion, and mental health outcomes. For instance, unlike the
TSST, research indicates that loss and humiliation tasks are expected to dampen physiological
systems (Grant et al., 2020). Utilizing stress tasks of different categories better replicates the
variety of stressors that urban adolescents experience. This research will incorporate four novel
stress-inducing tasks rather than a single social stress task. Doing so will help specify which

coping strategies are most effective with each type of stressor.

The Current Study

The way one copes with a stressor can influence the effects that this stressor has on health
outcomes. This study explores how coping strategies affect cortisol reactivity in response to
different types of stressors among urban adolescents. The current research on coping is clearer
among adult populations than it is among adolescents. Additionally, many studies do not assess
coping at the same time as the stressor. Disengagement coping may be less effective in reducing
cortisol reactivity, but this examination has been limited to social stress thus far. When studying
how urban adolescents cope and how coping affects their cortisol reactivity in the moment of the
stressor, research ought to consider the variety of stressors they experience. Similarly, the effects
of sex and stress history on cortisol reactivity are less understood in this population. There is a
need to identify the relationship between coping and cortisol reactivity across a variety of
stressors in those youth who experience an increase in stress. It is also crucial to consider the

effects that possible confounding variables like sex and stress history have on the relationship
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between coping and cortisol reactivity. Such research will provide a comprehensive look at how
urban adolescents can best handle stress, develop effective coping strategies, and reduce their

risk for poor physical and mental health outcomes.

Hypothesis 1. Disengagement coping responses will be predictive of cortisol peak; engagement
coping responses will not be predictive of cortisol peak. Adolescents who report utilizing higher
levels of disengagement coping strategies will demonstrate greater cortisol peaks.

Research Question I. What is the impact of stress task on coping and cortisol peak? (a) Do
disengagement and disengagement coping responses vary by stress task? (b) Does the impact of
engagement and disengagement on cortisol peak vary as a function of stress task?

Research Question I1. Does the impact of engagement and disengagement on cortisol peak vary
as a function of sex among adolescents?

Research Question III. Does the impact of engagement and disengagement on cortisol peak

vary as a function of stress history among adolescents?
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Method

Participants

Participants were recruited for two waves of data collection: Fall of 2012 and Spring of
2013. For Time 1, adolescent participants (N = 379) were recruited from three diverse urban
schools (two K-8th grade schools; one high school). DePaul University Research staff visited
classrooms, described the study, and distributed consent forms for parents to sign. Adolescents
received a $50 gift card from Target, Old Navy, or Best Buy as an incentive for participation. For
Time 2, adolescent participants were recruited by contacting participants directly and they were
offered the same gift card compensation. A total of 199 adolescents participated in Time 2 as
well. At Time 2, participants had a mean age of 14.99 (SD = 1.949), were majority female
(57.2% female), and were ethnically/racially diverse (see Table 1).

Table 1
Descriptive Statistics of Ethnicity and Race for Participants of Time 2

Ethnicity or Race n %
Hispanic 73 36.3
Black 85 423
Asian American 28 13.9
American Indian or Alaskan Native 11 5.5
Native Hawaiian or Other Pacific Islander 1 0.5
White or Caucasian 40 19.9
Biracial or Multiracial 28 13.9
Other 24 11.9

Procedure
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Y outh protocol administration took place at DePaul University during Saturday sessions
each lasting 8.5 hours (9:00 AM to 5:30 PM) for both Time 1 and Time 2. Participants were
divided into smaller groups of 12-16 students, each of which had 2 or 3 adults supervising the
group. Each group completed questionnaires assessing stressors, mental and physical health and
academic outcomes, and potential moderators of stress effects. Participants were also randomly
assigned to participate in two of four stress tasks along with saliva sample collection and a post-
stress task survey. Several health measurements such as salivary/oral measures of cortisol were
taken from each participant.

Stressor Protocol

At Time 2, youth participated in two of four minor stress tasks. Each task lasted about 30
minutes. Prior to stressor exposure, youth were fitted with Biopac and Dinamap Pro systems,
which monitored heart rate and blood pressure. The tasks were focused on four stressor domains:

conflict, loss, threat, and humiliation.

Conflict. For the conflict task, participants were gathered into a group and told that they
will win money if they were one of the first two students to complete a shape matching task.
Participants were led to believe that two other students in their group had cheated at the task and
won the money. In reality, the participants were given a task that cannot be completed and the

“students” who won the money were actually confederates, part of the research team.

Loss. For the loss task, participants were asked to play a card-matching game. They were
told they have the opportunity to win $50 in gift cards, but only if they found a certain number of
matches. The participants would win $50 in gift cards at the beginning of the game, then proceed

to lose $10 in gift cards five times throughout the game. In reality, the card game was designed
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so that the participants would win the maximum amount of gift card money early on then lose it

all.

Threat. For the threat task, participants were told they will complete an aptitude test and
that a researcher will use a buzzer to alert them when they get a question wrong or they are going
too slowly. In reality, the researcher used the buzzer at two random times during the test,
regardless of the participant’s performance. The purpose of the task was to study how the

participant reacts to threat (in this case, the threat of the buzzer).

Humiliation. For the humiliation task, participants were asked to engage in a game with
other students to name US state capitals. The participant was told that, in order to win, they must
shout the answer before the other students. Then, during the course of the game, the other
students consistently answered the questions before the participant had a chance to, causing the
participant to lose the game. In reality, the other students were actually confederates, part of the
research team, who had the answers ahead of time. The purpose of the study was to examine how

participants react, biologically and emotionally, to mild embarrassment.

Measures

Cortisol Reactivity

All participants attended a saliva sampling demonstration and practice sample led by research
assistants for the cortisol testing. Participants used a passive drool technique — they expressed
unstimulated saliva through a small straw into a small polypropylene vial. All samples were
labeled with ID number only along with the date and time of each sample. Samples were frozen
and centrifuged at an external lab for cortisol concentrations. Saliva samples were gathered from
participants before, during and after the minor stressor challenge protocol in Time 2. During

Time 2, participants provided a maximum of seven throughout the four minor stressor tasks: one
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baseline, four after each of the assigned stress tasks (both lab-induced and interview-induced),
and two post-stress task recovery saliva samples. Cortisol values taken during each of the stress
tasks were used to create a cortisol peak value. Cortisol peak is calculated by subtracting the
cortisol concentration in the baseline saliva sample from the cortisol concentration in the stress
task saliva sample. The difference between these two values quantifies the change in cortisol as a
result of that stress task.

This study utilized two saliva samples from each participant. Specifically, we decided to
select samples that were obtained 15-35 minutes following the baseline value. Doing so ensures
that the stress task had enough time to affect the participants’ cortisol reactivity (Kirschbaum et
al., 1993). Figure 1 provides a flow chart of the procedure for selecting cortisol samples for
analyses in this study. This selection criteria resulted in the usage of 150 participants’ cortisol
samples with an average time elapsed since the baseline sample was obtained of 23.52 minutes
(SD = 6.584).

Figure 1
Flow Chart of Cortisol Sample Selection

Time 2 participants have baseline and 1-6 saliva cortisol samples

i

Calculated time elapsed since baseline sample for each of following samples

i

Filtered for samples taken 15-35 minutes following baseline sample
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N=150
74.7% saliva sample 1
25.3% saliva sample 2

Coping

Coping was assessed with the Brief Response to Stress Questionnaire (BRSQ). Following each
minor stress task, participants were asked to complete the Brief Response to Stress
Questionnaire. This survey was created with the guidance of the RSQ’s primary author (Kathryn
Grant & Bruce Compas, personal communication, March, 2013). It asked participants to report
the coping strategies they utilized in response to the stressor they just experienced. Questions
rated the use of acceptance, avoidance, cognitive restructuring, distraction, problem-solving,
rumination, and social-support seeking on a five-point scale (1 = not at all, 5 = very much).

The scores from each of the Brief Response to Stress Questionnaire items will be used to
create a “disengagement” and “engagement” coping score. Preliminary analyses were performed
to determine how to best categorize the individual coping items measured in this study:
engagement or disengagement. The originally hypothesized classification of disengagement
coping included distraction coping, but researchers found distraction coping was more aligned
with engagement coping (Compas et al, 2001). Correlations were run with each individual
coping item and showed that distraction was most closely related to avoidance coping, an item
on the disengagement composite scale (Table 2). The engagement composite included five items:

problem solving, cognitive restructuring, acceptance, social support seeking, and rumination



TO ENGAGE OR DISENGAGE: COPING & CORTISOL 20

(Compas et al, 2001). The disengagement composite included two items: distraction and

avoidance.

Table 2
Correlation Table of Coping Strategy Scores Across Stress Tasks

Coping Strategy 1 2 3 4 5 6 7
1. Problem Solving -
2. Cognitive Restructuring | .578** -
3. Acceptance 204%*% - AD8** -
4. Distraction 343%% - 369** 302 -
5. Avoidance 305%*  312%%  243%*%  726%* -
6. Social Support Seeking | .337** 301** [122% = 247** D37** -
7. Rumination 395%%  350%*  210%*%  330%* 259%*  257%* -

The disengagement and engagement coping scores from the BRSQ were averaged within
each lab-induced stress task and then averaged across stress tasks for overall engagement and
disengagement coping scores. Additionally, a ratio score was created for coping. The average
disengagement coping score was divided by the average engagement coping score for each stress
task. An additional ratio coping score was created using the overall average disengagement
coping score and the overall average engagement coping score across stress tasks for an overall
coping ratio score for each participant. Coping ratio scores were created for those individuals

with engagement coping scores greater than zero.

Puberty and Sex

To assess the participants’ pubertal development, they were asked to complete the
Pubertal Development Scale (Petersen et al., 1988) during Time 1. The self-report survey asked
participants to complete questions based on whether they are male or female. Questions for
males assessed five dimensions: body hair, facial hair, voice change, skin change, and growth

spurt. Participants responded using a four-point scale (1 = no development and 4 = complete
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development). Questions for females asked about body hair, skin change, breast development,
menstruation, and growth spurt. Female participants answered questions on either a four-point
scale or yes-no. Preliminary t-test results found significant differences in PDS scores between
male and female participants, #(138) = 3.709, p <.001. As found in previous research, female
scored higher on pubertal development (M = 16.57, SD = 3.03) compared to males (M = 14.66,
SD =3.01). PDS scores therefore served as a covariate or control variable with analyses related
to sex.

Stress History

The Urban Adolescent Life Experiences Scale (UALES; Allison et al., 1999) was used to
measure stressful life events using self-report. The UALES items were designed using low-
income urban and ethnically diverse youth (Allison et al. 1999). Participants were asked to rate
the frequency with which they experience a particular stressful event on a scale of 1 to 5 (1
=never, 5 = often). Some items from the UALES were removed so that there were no positive
events nor significantly high correlations between the stressor and psychological symptoms. The
modified UALES had a two-week test-retest reliability of .80 and internal consistency reliability
of .92 (Grant et al., 2000).

Time

Cortisol levels vary depending on the time of day, even in adolescent populations (Rotenberg et
al., 2012). Because of this, the time of day can have an impact on the cortisol peak values
calculating in this study. Time of day, therefore, served as a covariate or control variable when

performing analyses with cortisol peak values.
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Table 3. Descriptive statistics for each of the variables across the stress tasks can be found in

Results
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Correlations between each of the variables used for analyses in this study can be found in

Table 4.

Table 3

Correlations Between All Variables Used for Analyses

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Time -
2. Cortisol peak .03 -
3. Prob Solv 24%  -.07 -
4. Cog Restruct .04 -21 A45%% -
5. Acceptance .04 -.19 33%* 48%* -
6. Distraction 29% -1 23* .20 27% -
7. Avoidance 22 -19 J33%x 3% 21 83%Fx -
8. Soc Supp Seek .02 -30%* 31** 22 .14 30%% 20% -
9. Rumination .12 -.01 33%F 34%% 06 .09 .07 26% -
10. Engagement .15  -25%  75%* 7%k oe**k 3Rk F4ERE 50¥*F  STEF* -
11. Disengage  .27* -.15 20% 22 25% 96k 95%k  31** 09 J35%x -
12. Coping Ratio .25* .06  -.17 -25% -.06 2%k 65%F -05  -.13 =22 72%%
13. UALES .08  -.05 21 31%* 03 .10 .06 A2 36+ 29% 08 -.13 -
14. PDS -06 -.02 04 12 24*  -.09 -09 -04 .01 A3 -10 -11 .09

Note. Time = time of sample taken, Prob Solv = problem solving, Cog Restruct = cognitive

restructuring, Soc Supp Seek = social support seeking, Disengage = Disengagement Coping.
*p<.05. %% p<.0l.
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Table 4
Descriptive Statistics for Variables Across the Stress Tasks.

Total Loss Humiliation Threat Conflict

n M SD[n M SD|n M SD|n M SD[n M SD
Time 150 13:55 2:27 27 13:53 2:39 25 13:18 2:41 10 13:48 2:25 19 14:02 2:30
Cortisol Peak 150  -.01 .07 27 .01 .08 25 -.02 .04 10 -.05 A5 19 -01 .03
Prob Solv 76 122 129 25 96 124 23 .35 119 10 210 1.37 18 94 1.30
Cog Restruct 76 1.50 127 25 120 126 23 .35 130 10 220 1.23 18 1.72 1.18
Acceptance 76 191 136 25 1.68 141 23 1.70 129 10 210 1.52 18 239 124
Distraction 76 97 125 25 76 1.09 23 78 1.04 10 1.30 1.34 18 1.33 1.61
Avoidance 76 .80 1.08 25 56 96 23 70 1.02 10 1.20 1.32 18 1.06 1.16
Soc Supp Seek 76 37 83 25 A2 33 23 17 49 10 1.20 1.40 18 S50 .99
Rumination 76 .84 110 23 .68 90 23 91 128 10 1.10 1.20 18 .83 1.10
Engagement 76 1.17 78 25 93 66 23 1.10 .83 10 1.74 94 18 1.28 .64
Disengagement 76 .89  1.11 25 .66 98 23 J4 99 10 1.25 130 18 1.19 132
Coping Ratio 69 91 128 22 86 121 20 96 151 9 .64 5218 1.06 1.42
UALES 137 137.50 19.38 25 132.66 15.86 23 139.57 1840 9 142.56 10.62 18 138.31 21.20
PDS 141 1559 341 25 1588 3.15 24 1521 354 10 1560 222 10 1644 3.38

Note. The sum number of cortisol samples used in each of the individual stress tasks does not
equal the total number of cortisol samples selected. Some of the cortisol samples selected did not
correspond with the lab-based stress task or there was missing information regarding the stress
task.
2Time = time of sample taken, Prob Solv = problem solving, Cog Restruct = cognitive
restructuring, Soc Supp Seek = social support seeking.
Hypothesis I. Disengagement coping responses will be predictive of cortisol peak; engagement
coping responses will not be predictive of cortisol peak. Adolescents who report utilizing higher
levels of disengagement coping strategies will demonstrate greater cortisol peak.

Linear Regression analyses were conducted to determine whether engagement coping,
disengagement coping, or the coping ratio would be predictive of cortisol peak across the stress
tasks. The coping scores averaged across the stress tasks each served as independent variables

when predicting the cortisol peak, the dependent variable. The time that the sample was taken

served as a covariate in these analyses. Although the regression equation for engagement coping
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usage while accounting for time was not significant (R*> = .067, F(2,72) = 2.594, p = .082),
engagement coping was found to be a significant predictor of cortisol. These results show that

higher levels of engagement coping were associated with lower cortisol peak values. See full

24

results in Table 5. Neither the disengagement (R>= .030, F(2,72) = 1.121, p = .332) nor coping

ratio scores (R? = .009, F(2,65) = .287, p = .752) were predictive of cortisol peaks across stress

tasks.

Table 5

Linear Regression Analysis: Predicting Cortisol Peak from Engagement, Disengagement, and

the Coping Ratio

Clys, for b
Predictor b Lower Upper B p
Engagement Coping
(Constant) -.014 -.109 .081 764
Time <.001 .000 .000 .076 510
Engagement -.025 -.048 -.048 -.259 027
Disengagement Coping
(Constant) -.037 -.134 .060 448
Time -.012 -.028 .004 -.176 148
Disengagement <.001 .000 .000 .085 482
Coping Ratio
(Constant) -.049 -.153 .055 352
Time <.001 .000 .000 072 575
Coping Ratio .003 -012 018 .045 726
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Research Question I. What is the impact of stress task on coping and cortisol peak? (a) Do
engagement and disengagement coping responses vary by stress task? (b) Does the impact of
engagement and disengagement on cortisol peak vary as a function of stress task?

ANOVA tests were performed to determine if disengagement coping scores, engagement
coping scores, and the coping ratio scores varied across the four different lab-based stress tasks:
loss, humiliation, threat, and conflict. Engagement coping utilization varied significantly across
stress tasks (F(3,344) = 5.134, p = .002). Engagement coping was significantly higher for the
threat stress task (M = 1.29, SD =. 87) compared to the loss (M = .84, SD =.73) and the
humiliation stress tasks (M = .94, SD = .80). The coping ratio was also found to vary
significantly across stress tasks (£(3,291)=4.360, p = .005). The coping ratio was significantly
higher for humiliation (M = 1.49, SD = 2.71) compared to loss (M = .78, SD = 1.05) and threat
(M = .64, SD = .75). Disengagement coping utilization did not vary significantly across the stress
tasks (F(3,344) = 1.671, p = .173). ANOVA results for engagement coping, disengagement
coping, and coping ratio usage between the stress tasks can be found in Table 6.

Table 6
ANOVA and Bonferroni of Engagement, Disengagement, and Coping Ratio by Stress Task

Bonferroni

Coping Strategy Stress Task n M SD Loss Humiliation  Threat
Engagement Loss 86 .84 73

Humiliation 87 .94 .80 1.000

Threat 86 1.29 .87  .001* .024*

Conflict 89 98 77 1.000 1.000 .059
Disengagement Loss 86 .62 92

Humiliation 87 95  1.18 1.000

Threat 86 92  1.19 425 1.000

Conflict 89 86 107  .853 1.000 1.000
Coping Ratio Loss 71 78 1.05

Humiliation 74 149 271 .043%*

Threat 78 .64 75 1.000 .006

Conflict 72 .80 94 1.000 .055 1.000

*p<.05
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The PROCESS macro in SPSS was utilized to evaluate the moderating effects that stress

task has on the relationship between each type of coping (disengagement, engagement, and ratio)

and cortisol peak. Model 1, a simple moderation, was used with coping serving as the

independent variable to predict cortisol peak, the dependent variable and stress task moderating

this relationship. The time that the sample was taken was also a covariate in these analyses. No

significant moderating effects were found for any of the relationships between coping and

cortisol peak. Full results can be found in Tables 7-9.

]T/I“:)lc);:r;ing Effects of Stress Tasks on the Relationship Between Engagement Coping and
Cortisol Peatk.
CI1(95%) for b

Predictor b Lower Upper p
(Constant) -.0152 -.1278 .0974 7880
Engagement -.0086 -.0550 .0379 7135
Time 0582 -.1083 2247 4879
Humiliation -.0292 -.1043 .0459 4403
Threat 0474 -.0694 1641 4209
Conflict -.0182 - 1147 0783 7073
Eng X Hum .0007 -.0596 .0610 9816
Eng X Thr -.0580 -.1288 0127 1063
Eng X Con -.0025 -.0758 .0708 9464

Note. Fit for model R’ = .1532, F(8,66)= 1.4930, p = .1767. Sample size = 74.
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]T/I“:)lc);:rgting Effects of Stress Tasks on the Relationship Between Disengagement Coping and
Cortisol Peatk.
Clyso, for b
Predictor b Lower Upper p
(Constant) -.0174 -.1235 .0888 7448
Disengagement -.0032 -.0251 0287 .8419
Time 0516 -.1212 2244 5529
Humiliation -.0271 -.0825 0283 3318
Threat -.0152 -.0933 0629 6994
Conflict -.0236 -.0853 0382 4491
Dis X Hum -.0035 -.0494 0425 8811
Dis X Thr -.0348 -.0851 0156 1730
Dis X Con .0008 -.0416 0432 9696

Note. Fit for model R?>=.1192, F(8,66) = 1.1170 p = .3636. Sample size = 69.
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]T/I“:)lc);:rzting Effects of Stress Tasks on the Relationship Between Coping Ratio and Cortisol Peak.
Closo, for b

Predictor b Lower Upper p

(Constant) -.0370 -.1487 0748 5106
Coping Ratio  .0099 -.0175 .0373 4734
Time .0696 -.1123 2514 4469
Humiliation -.0293 -.0873 0286 3156
Threat -.0364 -.1284 0557 4324
Conflict -.0156 -.0763 0452 6102
CR X Hum -.0096 -.0456 0263 5932
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CR X Thr -.0660 - 1717 .0398 2170

CR X Con -.0115 -.0490 0261 5435

Note. Fit for model R’ = .1453, F(8,59) = 1.2540, p = .2850. Sample size = 67.

Research Question I1. Does the impact of engagement and disengagement on cortisol peak vary
as a function of sex among adolescents?

ANCOVAs were conducted to determine whether sex affects the relationship between
coping and cortisol peak across all of the stress tasks. Three ANCOVAs were conducted using
the three types of coping (disengagement, engagement, and ratio). Covariates included the time
that the sample taken and pubertal development scores. Statistical tests found no significant
results for engagement coping. However, there were significant results for the disengagement
coping and coping ratio models. Disengagement coping and sex interacted significantly to
predict cortisol peak values, F(6,55)=8.372, p <.001. Coping ratio and sex interacted
significantly, F(6,30)=6.161, p <.001. Independent T-Tests were performed to evaluate how
cortisol peaks differed between high and low levels of disengagement coping and coping ratio by
sex. Significant differences in cortisol were only found between high and low levels of
disengagement coping for male adolescents (#(37) =-2.331, p = .025) such that cortisol peaks
were significantly greater for males reporting lower disengagement coping scores (See Table
10).

Table 10
Mean Cortisol Peaks For Disengagement Coping and Coping Ratio Usage by Sex.

Disengagement Coping Coping Ratio

Gender High Low High Low
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Female -.0121 -.0212 -.0180 -.0170
Male -.0296%* .0072%* -.0257 -.0108
Note: * p <.05

The PROCESS macro in SPSS was utilized to evaluate the moderating effects that sex
has on the relationship between each type of coping (disengagement, engagement, and ratio) and
cortisol peak. Model 1, a simple moderation, was used with coping serving as the independent
variable to predict cortisol peak, the dependent variable and participants’ sex moderating this
relationship. The time that the sample was taken and total PDS score were also covariates in
these analyses. No significant moderating effects were found for any of the relationships between

coping and cortisol peak. Full results can be found in Table 11.

Table 11
Moderating Effects of Sex on the Relationship Between Engagement, Disengagement, and
Coping Ratio and Cortisol Peatk.

Clys, for b

Predictor b Lower Upper p
Engagement

(Constant) .0193 -.1599 .1986 .8303
Engagement -.0452 -.2157 .0353 .2660
Sex -.0053 -.0726 .0621 .8761
Engagement X Sex 0125 -.0354 .0603 .6047
Time .0709 -.1008 .2425 4128
PDS -.0022 -.0081 .0036 4504

Disengagement
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(Constant) -.0083 -.1745 1580 9212
Disengagement .0012 -.0550 .0573 9671
Sex 0124 -.0353 .0600 .6060
Disengagement X Sex  -.0096 -.0434 .0242 5728
Time 0920 -.0888 2727 3135
PDS -.0041 -.0100 .0018 1725
Coping Ratio

(Constant) -.0216 -.2162 1731 .8255
Coping Ratio 0311 -.0272 .0894 2901
Sex .0094 -.0405 .0594 7074
Coping Ratio X Sex -.0179 -.0512 0155 .2883
Time .0685 -.1261 2630 4841
PDS -.0033 -.0101 .0035 3385

Note. Fit for model (Engagement) R?> = .0868, F(5,67) = 1.2733, p = .2858. Sample size = 72.
Fit for model (Disengagement) R*= .0664, F(5,67) = 9536, p = .4526. Sample size = 72.
Fit for model (Coping Ratio) R*= .0404, F(5,60) = .5055, p = .7709. Sample size = 65.

Research Question III. Does the impact of engagement and disengagement on cortisol peak

vary as a function of stress history among adolescents?

30

The PROCESS macro in SPSS was utilized to evaluate the moderating effects that stress

history has on the relationship between each type of coping (disengagement, engagement, and

ratio) and cortisol peak. Model 1, a simple moderation, was used with coping serving as the

independent variable to predict cortisol peak, the dependent variable and the total UALES score

moderating this relationship. The time that the sample was taken was also a covariate in these
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analyses. No significant moderating effects were found for any of the relationships between

coping and cortisol peak. Full results can be found in Table 12.

Table 12

31

Moderating Effects of Stress History on the Relationship Between Engagement, Disengagement,

and Coping Ratio and Cortisol Peak.

Clys, for b
Predictor b Lower Upper p
Engagement
(Constant) .0502 -.2106 3111 7018
Engagement -.0409 -.2166 .1348 .6435
UALES -.0006 -.0025 .0012 .5046
Engagement X UALES .0002 -.0010 .0014 1477
Time 0563 -.1074 2199 4947
Disengagement
(Constant) 0581 -.1266 2428 5319
Disengagement -.0575 -.1824 .0674 3615
UALES -.0008 -.0021 .0004 .1966
Disengagement X UALES  .0003 -.0005 .0012 4341
Time .0796 -.0898 .2489 3516
Coping Ratio
(Constant) 0572 -.1405 2549 .5649
Coping Ratio -.0260 -.1796 1276 7361
UALES -.0007 -.0020 .0006 2971
Coping Ratio X UALES .0002 -.0009 .0013 7261
Time 0311 -.1514 2137 7343
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Note. Fit for model (Engagement) R? = .0416, F(4,64) = .6943, p = .5987. Sample size = 69.

Fit for model (Disengagement) R? = .0493, F = .8300 (4,64), p = .5111. Sample size = 69.

Fit for model (Coping Ratio) R? = .0235, F = .3548 (4,59), p = .8397. Sample size = 64.
Follow-up analyses were done to explore the individual coping variables that comprise

the engagement, disengagement, and coping ratio scores. Stress history was correlated

significantly with three individual coping items: cognitive restructuring (#(70) =.309, p =.009),

rumination (7(70) = .361, p = .002), and engagement coping (7(70) =.291, p = .015) across the

stress tasks. Post-hoc linear regressions were conducted between stress history and each of those

items. For each of the regressions, the UALES total score served as the independent variable

predicting the coping items, the dependent variables. Stress history significantly predicted

cognitive restructuring, rumination, and engagement coping scores. Full results can be found in

Table 13.

Table 13

Linear Regression Results: Stress History and Cognitive Restructuring, Rumination, and
Engagement Coping

Closy, for b
Predictor b Lower Upper B p
Cognitive Restructuring
(Constant) 131.090  124.802 137.378 .000
Cognitive Restructuring 4.262 1.084 7.440 309 .009
Rumination
(Constant) 1312.400 127.292 137.507 .000
Rumination 5.716 2.142 9.289 361 .002
Engagement

(Constant) 129.472  121.869 137.076 .000
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Engagement 6.600 1.348 11.852 291 015

Note. Fit for model (Cognitive Restructuring) R? = .095, F(1,68)=7.160, p = .009 Sample size =
163Zt for model (Rumination) R? = .130, F(1,68) = 10.199, p = .002, Sample size = 67.
Fit for model (Engagement) R? = .085, F(1,68) = 6.289, p = .015, Sample size = 67.
Discussion

The current study examined how variation in coping affects adolescents’ cortisol peak
following different lab-induced stress tasks. Specifically, this study evaluated how the
engagement/disengagement coping classification affects cortisol reactivity as well as whether
gender and stress history affects this relationship. The first hypothesis that disengagement coping
would predict greater cortisol peak was not supported. The hypothesis that engagement coping
would not be predictive of cortisol peak was not supported: engagement coping was found to be
predictive of cortisol peak. The first research question explored how the disengagement and
engagement coping varied across different stress tasks with engagement coping being used more
during the threat stress task and the coping ratio being greater for the humiliation stress task. The
second question explored how sex affects the relationship between disengagement and
engagement coping and cortisol peaks across the stress tasks was partially supported: males who
utilized more disengagement coping had smaller cortisol peaks in response to the stress tasks.
The third question explored how stress history affects the relationship between coping and
cortisol peaks across the stress tasks and was partially supported: stress history significantly
predicted usage of cognitive restructuring, rumination, and overall engagement coping scores.
Coping & Stress Type

The engagement/disengagement coping categorization is based on whether one copes by

directly “engaging” with one’s reactions to the stressors — physical, emotional, mental — or
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removing oneself from the responses to the stress, or “disengaging”. Disengagement coping has
been associated with elevated physiological stress responses such as elevated cortisol and slower
steeper recovery (Gross & Levenson, 1997; Lam et al., 2009). However, the present study did
not find disengagement coping to predict greater cortisol peaks. Rather, greater use of
engagement coping predicted lower cortisol peaks. A possible reason for this is greater use of
coping overall may lead to decreases in cortisol reactivity in response to a stressor (Compas et
al., 2005). Previous research has found that greater use of engagement coping is related to more
adaptive regulation of stress responses such as cortisol reactivity (Sladek et al., 2017).

Results of this study indicate that adolescents cope differently depending on the type of
stressor. The procedure allowed for adolescents to self-report the coping strategies that they
decided to implement for each specific stress task. The variation in the coping for the stress tasks
shows that adolescent feel that coping strategies should be implemented differently to better
“cope” with the stressor. However, the type of stress they experienced did not prove to be a
significant moderator in the relationship between coping utilization and cortisol peak. This study
was unable to support a match theory, or that certain coping strategies were more effective in
regulating cortisol reactivity depending on the type of stressor. The lack of significant results
with coping affects cortisol peak as a function of stress task may be due to the reliance on
cortisol peak rather than cortisol AUC as in previous studies (Lam et al., 2009, Ordaz & Luna,
2012; Reschke-Hernandez et al., 2017; Bendezu & Wadsworth, 2017).

Sex & Stress History

Additionally, moderation analyses found that sex was not a significant moderator in this

relationship. Previous literature states that male adolescents and adults tend to have greater

cortisol output and slower recovery in response to the TSST compared to females (Ordaz &
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Luna, 2012; Reschke-Herndndez et al., 2017). Post-hoc T-Test did not find any significant
differences in cortisol peak between male and female adolescents in this study. Many studies that
have identified consistent sex differences in cortisol reactivity following a stress task utilized
multiple cortisol measurements like AUC (Kirschbaum et al., 1992; Seeman et al., 2001; Uhart et
al., 2006). Contrary to these studies, this study utilized cortisol peak and was unable to analyze
full cortisol reactivity. The lack of differences by sex in cortisol peak may be due to it being one
metric of cortisol rather than the cortisol AUC which includes multiple metrics. Furthermore,
female adolescents tend to utilize engagement coping more whereas male adolescents use
disengagement coping more (Copeland & Hess, 1995). Significant sex differences in coping and
cortisol reactivity have only been found in response to the TSST. This study utilized four
different stress tasks. Although the moderation model did not prove to be significant, sex seems
to have an interactive effect on how disengagement coping affected cortisol peak across the
stress tasks among adolescent males but not females. These results provide some initial evidence
that sex affects how coping regulates physical stress responses. Sex differences in cortisol
reactivity and coping and their relationship may be attributed to hormonal and social differences
between male and female adolescents (Roberts & Lopez-Duran, 2019).

Exposure to a multitude of stressors in childhood has significant effects on adolescents’
coping and physiological stress response. Previous literature indicates that greater stress history
results in higher cortisol reactivity in response to the TSST (Harkness et al., 2011; Hackman et
al., 2012). Alternatively, chronic stress has been associated with hypocortisolism which results in
small increases in cortisol following a stressor, such as the cortisol peak (Tacket et al., 2017,
Adam et al., 2007). The present study did not find stress history to be related to cortisol peaks

across various stress tasks. Cortisol peak as a singular metric may not be an accurate indicator of
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the complete cortisol stress response given that previous studies incorporated multiple cortisol
measurements. Stress history can affect cortisol peak, total cortisol output (AUC), and recovery
of cortisol levels (Burke et al., 2005; Blair et al., 2005). Evaluating cortisol reactivity through
multiple metrics (total AUC, recovery slope, and peak cortisol values) may provide more
information into how stress history affects physiological stress responses. Stress history has also
been shown to increase one’s reliance on disengagement (Kim et al., 2016). For example,
greater exposure to stress over the lifetime, such as poverty, has been shown to be longitudinally
predictive of disengagement coping usage in youth populations (Kim et al., 2016). Although the
results of this study differ from those of past studies, stress history appears to have an effect on
which coping strategies adolescents use across stress tasks. Stress history may have an effect on
coping usage because exposure to multiple stressors among children can impair the development
of self-regulation skills, increase risk for learned helplessness, and affect their perception of
locus of control (Kim et al., 2016; Blair et al., 2011; Evans & Kim, 2013; Boyraz et al., 2019).
Strengths

This study provides several strengths. First, this study was the first of its kind to analyze
how adolescents use different coping strategies across different lab-based stress tasks. Few
studies have studied how coping affects cortisol reactivity in adolescents, and all of these studies
have utilized the TSST (Lam et al., 2009; Bendezu & Wadsworth, 2017). Using four different
stress tasks better represents the variety of stressors that adolescents experience rather than a
singular social stressor. This research design also allows researchers to evaluate how the
relationship between coping and cortisol reactivity differs depending on the stressor. Doing so
provides greater validity and variation that could contribute to the design of comprehensive

interventions in coping, emotional regulation, and stress management.
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This study also added two variables that have been shown to affect coping, cortisol
reactivity and their relationship: sex and stress history. Previous studies have analyzed how sex
and stress history can affect coping and cortisol reactivity (Lam et al., 2009, Ordaz & Luna,
2012; Reschke-Hernandez et al., 2017; Harkness et al., 2011; Hackman et al., 2012; Bendezu &
Wadsworth, 2017). Male adolescents have been shown to utilize disengagement coping in
responses to socio-evaluative stress and have more elevated cortisol reactivity (Copeland &
Hess, 1995; Ordaz & Luna, 2012). Female adolescents have been shown to utilize more coping
strategies and use engagement coping more than males (Tamres et al., 2002; Copeland & Hess,
1995). However, to the author’s knowledge, there have not been any studies looking at the
interactive effects of sex and coping to predict cortisol peaks among adolescent populations.
Adolescents with greater stress history have also demonstrated greater reliance on
disengagement coping and elevated cortisol reactivity (Harkness et al., 2011; Hackman et al.,
2012; Kim et al., 2016; Cantave et al., 2019). Additionally, stress history has been shown to
interact with coping to predict cortisol reactivity, which provides evidence for the moderating
effects that stress history may have (Bendezu & Wadsworth, 2017). Evaluating these two
variables in this study creates a highly comprehensive study. By combining these variables into
one study, this study hoped that the moderating analyses would add more specificity to groups of
adolescents. These show how the additional variables, such as sex and stress history, can have a
significant effect on how adolescents cope and their physical stress responses.

Limitations

This study is not without its limitations. One of the primary limitations of the study was

its procedure regarding the saliva samples to obtain cortisol concentrations. The intended

procedure would have obtained enough saliva samples to create an area under the curve (AUC)
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cortisol value, or overall cortisol output in response to the stressor. Having an AUC value as well
as multiple cortisol samples for a singular stress task provides a more comprehensive
measurement of cortisol reactivity. Instead, this study had to rely solely on a peak cortisol value.
Previous literature on the relationship between coping and cortisol utilizes AUC values (Lam et
al., 2009; Ordaz & Luna, 2012; Reschke-Hernandez et al., 2017; Bendezu & Wadsworth, 2017).
Because this study did not have such values, we could not evaluate how coping across the
various stressors affected cortisol reactivity and total output. This limitation may have
contributed to the lack of support for the hypothesis as well as contrary findings to previous
research. The peak in cortisol merely provides one metric into cortisol reactivity rather than
multiple. Additionally, cortisol is only physiological stress metric; future studies should examine
how different measures of physiological stress responses such as salivary alpha-amylase (sAA),
blood pressure, and heart rate are affected by coping.

An additional limitation as a result of the variation in procedure was that there was less
data than anticipated. Because of the possible contamination across the stress tasks, only one
sample could be obtained from each participant. Each participant completed two lab-based stress
tasks. Between the saliva sample being collected, the saliva samples being processed, the data
being uploaded, and the data being filtered for this study, only 150 participants in Time 2 were
included for the cortisol analyses. Furthermore, Table 4 shows that only 10 cortisol samples were
included for the threat task. However, despite such few samples, significant results were found
for the threat stress task. Replicating the study with more samples could provide more statistical
power when analyzing the interactive effects that stress task may have on the relationship

between coping and cortisol reactivity.
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Future Directions for Research

This study provides a need for several different future directions. First, this study allowed
participants to self-select coping strategies for each of the stress tasks. Such data demonstrated
that participants selected different coping strategies depending on the type of stressor. However,
these variations did not seem to have an effect on one’s cortisol peak. Other studies have shown
that assigned coping can have a direct effect on one’s physiological stress responses (Gross &
Levenson, 1997; Bendezu & Wadsworth, 2017). One study assigned participants to suppress
their emotions in response to stimuli and those participants showed greater cardiovascular
responses (Gross & Levenson, 1997). Another study found significant differences in cortisol
AUC in response to the TSST between groups assigned to use avoidance or distraction (Bendezu
& Wadsworth, 2017). Therefore, future studies ought to use an experimental design: assign
coping strategies to the adolescents. Doing so will better evaluate if coping has a direct effect on
one’s cortisol reactivity and how this varies for different stress tasks. Such results can provide
more insight into the coping fit theory.

Second, sex and stress history has been shown to play a significant role in coping strategy
usage and cortisol reactivity. Do the effects of sex and stress history vary across different types
of stressors? For instance, are sex differences in coping more prevalent during social stressors or
for other types of stressors? Previous literature provides evidence for increased stress history
having an elevating effect on total cortisol output among adolescents in response to the TSST
(Harkness et al., 2011; Hackman et al., 2012). One’s stress history may have differing effects on
one’s stress response system depending on the stressor. Additional analyses with a larger sample
can further identify the role that sex and stress history can have in the relationship between

coping and cortisol reactivity across various stressors with enough power.
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Third, future research ought to incorporate longitudinal studies to evaluate how coping
and cortisol reactivity in adolescence translates to adulthood. Previous literature suggests that
those who utilize engagement coping more demonstrate more adaptive cortisol levels such as
lower total cortisol output over the day levels (Sladek et al., 2017). However, to the author’s
knowledge, there are no studies that exist that look at the longitudinal relationship between
coping and future cortisol reactivity across various stressors in youth populations. Such a study
could provide insight into how habitual use of certain coping strategies affects cortisol reactivity
over time.

Conclusions

This study aimed to explore how the relationship between coping and cortisol among
adolescents varied across different stressful situations. We also analyzed the role that sex and
stress history can have on this relationship. Adolescents were found to utilize coping differently
based on the stress tasks and greater usage of certain coping strategies predicted one’s cortisol
change. Sex was shown to be a significant variable in the relationship between coping usage and
cortisol peak, while one’s stress history had a significant impact on one’s coping utilization.
These findings provide a greater understanding of how adolescents manage stress, the efficacy of
these techniques in reducing physiological stress responses, and the possible variables that may
affect these responses. Understanding this relationship can help us better understand how and
why adolescents deal with stress the way that they do and lay the groundwork for interventions

to improve stress management and, ultimately, mental and physical health.
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