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Abstract

Background: It is necessary to successfully cope with stressful situations in daily life to
prevent stress-related health consequences. Coping styles can be understood as tendencies to
use specific coping strategies in daily life situations. However, not all coping styles are equally
successful at resolving stress reactions. No research has yet been done on how individual
coping styles impact the ability to successfully cope with daily life situations.

Objective: The aim of this study was to investigate the impact of individual coping styles on
the ability to cope with stressful situations in everyday life and to examine how momentary
stress level and gender interact with these effects.

Method: An ecological momentary assessment (EMA) study with the mobile health app
TrackYourStress (TYS) was conducted with 113 participants. Coping styles were measured at
baseline and stress levels as well as situational coping were assessed approximately once per
day over four weeks. Multilevel models were conducted to test the effects of the coping styles
on situational coping. Momentary stress level was included as level 1 predictor and gender as
level 2 predictor and all direct and indirect effects were analyzed. Additionally, gender

differences were evaluated.

Results: The coping styles Positive Thinking and Active Stress Coping were associated with
higher situational coping in daily life. A higher stress level was associated with lower
situational coping and decreased the effect of Social Support on situational coping.
Additionally, various cross-level interaction effects between gender and stress level on

situational coping were observed.

Conclusion: Tailored interventions that identify specific coping strategies, personalized to
different stress levels or populations, might lead to better coping-outcomes than generalized
interventions. TYS could be used to monitor stress and coping in daily life and combined with

just-in-time interventions that are applied when changes in stress level or coping are detected.

Keywords: coping, ecological momentary assessment, mHealth, mobile application, stress



Zusammenfassung

Theoretischer Hintergrund: Die erfolgreiche Bewaltigung von Stresssituationen im taglichen
Leben ist notwendig, um stressbedingte Gesundheitsfolgen zu verhindern. Coping-Stile
konnen als Tendenzen zur Anwendung bestimmter Coping-Strategien verstanden werden. Es
sind allerdings nicht alle Coping-Stile gleich erfolgreich in der Auflésung von
Stressreaktionen. Es ist bisher nicht erforscht worden, wie sich Coping-Stile auf die Fahigkeit
auswirken, Alltagssituationen erfolgreich zu bewaltigen.

Ziel: Ziel dieser Studie war es zu untersuchen, wie sich individuelle Coping-Stile auf die
Stressbewaltigung im Alltag auswirken und wie Stresslevel und Geschlecht mit diesen
Effekten interagieren.

Methode: Eine Ecological Momentary Assessment (EMA) Studie mit der mobile health
(mHealth)-App TrackYourStress (TYS) wurde mit 113 Teilnehmer*innen durchgefihrt. Die
Coping-Stile wurden zur Baseline und das Stresslevel sowie das situative Coping ungeféhr
einmal pro Tag vier Wochen lang erhoben. Es wurden Mehrebenenmodelle durchgefihrt, um
die Effekte der Coping-Stile auf das situative Coping zu testen. Das momentane Stresslevel
wurde als Level-1 Pradiktor und Geschlecht als Level-2 Prédiktor aufgenommen. Alle Haupt-
und Interaktionseffekte, sowie Geschlechterunterschiede wurden analysiert.

Ergebnisse: Die Coping-Stile Positives Denken und Aktives Stress-Coping waren mit einem
hoheren situativen Coping im Alltag assoziiert. Ein hoheres Stresslevel war mit einem
niedrigeren situativen Coping assoziiert und reduzierte den Effekt der Sozialen Unterstiitzung
auf das situative Coping. Zusétzlich wurden verschiedene Interaktionseffekte zwischen

Geschlecht und Stresslevel auf das situative Coping beobachtet.

Schlussfolgerung: Interventionen, die auf verschiedene Stresslevels oder Populationen
zugeschnittene Coping-Strategien identifizieren, konnten zu besseren Coping-Ergebnissen
fiihren als generalisierte Interventionen. TYS konnte zur Uberwachung von Stress und Coping
im Alltag eingesetzt werden und mit Just-in-time-Interventionen kombiniert werden, die

angewendet werden, wenn Veranderungen im Stresslevel oder im Coping festgestellt werden.

Schlagworter: Coping, Stress, Ecological Momentary Assessment, mHealth, mobile

Anwendung



1. Introduction

Coping is defined as the effort a person musters to manage a situation that he or she
perceives as threatening, stressful or burdensome (Carver, 2011) and regards cognitive
processes or behaviors a person uses to deal with the demands of stressful situations (Folkman,
2010). Successful coping is necessary on a daily basis to alleviate stress consequences of daily
life stress experiences, and prevent negative health consequences of chronic stress experiences.
Being exposed to stressful situations has become an omnipresent part of everyday life in
contemporary society. Technological advances have enabled workers to be less place- and
timebound, which can make work life easier in some ways, but also leads to constant
reachability — and the pressure to be available — at any given time. Such new ways of working
have the potential to reduce the work-family conflict (Kossek et al., 2009), but have also been
shown to increase the overall workload and -time (Kelliher & Anderson, 2010). Besides such
work-related stressors, people are to varying degrees confronted by minor stressors or daily
hassles, such as bad traffic or interpersonal discord, and major stressors or traumas such as car
accidents or natural disasters in their daily life. Consequently, people are surrounded by work-
related and social stressors on a daily basis and successful coping is vital to function in daily

life despite such stressors.

1.1. Transactional Stress Model (Lazarus and Folkman, 1984)

The transactional stress model by Lazarus and Folkman (1984), which is schematically
illustrated in Figure 1, is one of the most established concepts of stress and coping. According
to this model, stress responses to a stressful situation are influenced by the cognitive appraisals
of the situation as well as personal abilities and resources. These appraisals are influenced by
personal and situational variables. Lazarus and Folkman (1984) further differentiate between
primary appraisal and secondary appraisal. In the process of primary appraisal, a person
assesses the importance of the situation to themselves and whether the situation is a threat to
them. In the secondary appraisal, a person evaluates whether he or she has enough resources
to successfully cope with the situation, how to utilize these resources to deal with the stressor,
and what consequences could arise from this strategy. These cognitive appraisals are then
followed by individual coping strategies that are either targeted to actively resolve the stressful
situation (problem-oriented) or to reduce the emotional consequences of this situation

(emotion-oriented; Lazarus & Folkman, 1984). These processes can be influenced by personal



factors such as personal goals or beliefs and situational factors such as the novelty or

predictability of a stressful situation.

Person Factors

goals
beliefs
. . Secondar i
Primary Appraisal ary Coping
Appraisal .
relevance emotion-focused
resources
threat problem-focused
consequences

/

Situation Factors
novelty
predictability

Figure 1 Components of the Transactional Stress Model. Adapted from “Stress, appraisal, and
coping.” By R. S. Lazarus & S. Folkman, 1984, Springer, New York.

Coping strategies can further be divided into active coping strategies, which aim to
remove the stressor, and passive coping strategies, which attempt to regulate the emotional
reaction to it (Carver, 2011). Similarly, coping strategies can also be divided into approach and
avoidance strategies (Taylor & Stanton, 2007). An approach strategy is, for example, the active
removal of a stressor, while the withdrawal from a situation that is perceived as stressful is an
avoidance strategy. Coping strategies can be both adaptive and maladaptive and not all
strategies are equally successful at resolving a stress reaction. Examples for adaptive coping
strategies are active stress coping, social support, support in faith, and an example for a
maladaptive coping strategy is alcohol and cigarette consumption (Satow, 2012). Some coping
strategies, such as avoidance, can be adaptive for some time, but maladaptive in the long-run
(Seiffge-Krenke & Kilessinger, 2000). Resources that can enable adaptive coping are, for
example, optimism or social support (Taylor & Stanton, 2007). A lack of adaptive coping
strategies or coping resources has been associated with the experience of chronic stress (Repetti
et al., 2002) and may be a symptom, risk or maintaining factor of various mental disorders.
Avoiding coping strategies such as social withdrawal can even lead to an increased subjective

stress experience (Frazier, 2005), while approach or problem-oriented strategies have been



associated with better coping results, such as better psychological adjustment (Roesch &
Weiner, 2001).

1.2. Stress Process Model (Schlotz, 2019)

The following stress process model presents various factors in which people can differ
from one another in their stress experience. It is based on the psychobiological stress theories
of McEwen (1998) and Ursin and Eriksen (2004) and defines operationalizations for measuring
stress in everyday life. The model illustrates the main factors, pathways, and moderators of

stress and is schematically depicted in Figure 2.

Stress

. Resilience
Reactivity

_______

f |
. Stress Stress
1 !
Stressor |mm)| Appraisals |:>,l Stress ::>[ Response J@[ Consequence ]
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Figure 2 Stress process model. Adapted from “Investigating associations between momentary
stress and cortisol in daily life: What have we learned so far?” by W. Schlotz, 2019,
Psychoneuroendocrinology, 105, p. 109.

According to this model, the stress process starts with a stressor, a condition or situation
that holds the potential to elicit a stress response. Stressors can be environmental factors such
as loud noises or extreme weather conditions or intrapersonal factors such as fears or negative
expectations (Lazarus, 1993). Stress responses can therefore be triggered externally and
internally. Another important aspect in this regard is the distinction between acute stressors
and chronic stressors. Acute stressors are distinct and time-limited situations such as public
speaking or exams (Segerstrom & Miller, 2004). A person that is experiencing chronic

stressors, on the other hand, does not know if and when the stressors will subside and the



stressful situation will end. Being forced to flee one’s country due to war or caring for severely
disabled relatives can act as chronic stressors (Segerstrom & Miller, 2004).

While Selye (1936) still distinguished two types of stress, the positive, performance-
enhancing eustress and the negative, overstraining distress, only one type of stress is assumed
today, which can be perceived differently depending on the individual appraisal. Based on the
cognitive stress theory of Lazarus and Folkman (1984), a stressor only leads to a stress reaction
if a person assesses the stressor as personally relevant or important to himself or herself,
threatening and uncontrollable. Such an assessment is followed by a stress response that evokes
physiological, affective, cognitive, and behavioral changes (Schlotz, 2019). On the
physiological level the stress response elicits, among other things, an activation of the
hypothalamus-pituitary-adrenal (HPA) axis and usually within 15 to 20 minutes an associated
increase in the stress hormone cortisol. Affective consequences can be nervousness or
excitement; cognitive consequences include a shift of attention to the stressor. At the behavioral
level, various types of behavior, such as harmful health behavior, may follow. These behaviors
can play a role in the relationship between the experience of stressful situations and the
development of diseases (Schlotz, 2019).

A moderating factor that influences the stress process is stress reactivity, which can be
understood as the disposition to react to stressors with fast, intensive, and long-lasting stress
reactions and is not equally pronounced in all people (Schulz et al., 2005). According to this
model, coping is another crucial moderating factor of stress. Coping strategies can not only
influence the stress response following a stressful situation, but also potential subsequent health
consequences through behavioral and physiological processes.

Resilience is another factor in the model by Schlotz (2019), which has a moderating
influence on the stress process and in which people can differ from one another. Resilience can
be understood as the ability to recover from stress or trauma or as a positive adaptation after
stressful or traumatic events and depends on genetic, cognitive, psychosocial, neurobiological,
and developmental factors (Southwick & Charney, 2012). Resilient persons show fewer
(psycho-) pathological symptoms after stressful or traumatic events than less resilient persons
and exhibit adaptive biological changes (Lindert et al., 2018). The resilience of a person thus
has a decisive influence on the effects of a stress reaction on their mental and physical health.
Resilience, however, refers to a person’s psychological resilience and can vary between
persons, while coping refers to the coping styles and strategies actually used to deal with a
stressful situation and can vary between as well as within persons. Situational coping can vary

within a person depending on the frequency and intensity of stressors (Schneiderman et al.,
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2005). Such intraindividual aspects should also be taken into account when researching stress
experience and coping. In cross-sectional and laboratory studies, however, such intra-
individual processes can only be insufficiently considered. While laboratory studies often apply
stress tests in order to elicit acute stress responses (e.g., the Trier Social Stress Test;
Kirschbaum et al., 1993), dynamic stress processes and fluctuations cannot be comprehensively
studied in such settings. Furthermore, although stress tests in laboratory studies are now so well
developed that they represent stressors that can occur in the everyday life of the subjects, they
are still tested in an artificial situation, which limits the generalization of the results of such

studies to real-world settings.

1.3. Stress, Coping, and Health

The term stress, as it is understood today, was first used in 1936 by Hans Selye, who
understood it to mean “the non-specific response of the body to a request for change”. He put
forward the then-revolutionary theory that experiencing stressful situations over a prolonged
period of time can lead to various diseases. That experiencing chronic stress can induce,
aggravate, and maintain somatic symptoms is now considered to be proven (Cohen et al., 2007;
Nater et al., 2011). Some of the health consequences that can follow chronic stress reactions
are cardiovascular disease, impaired wound healing, and general reduced immune function
(Faasse & Petrie, 2015). Furthermore, chronic stress experiences are also associated with
mental disorders such as depression (Stansfeld & Candy, 2006). As everyone experiences
stressful situations at some point in their lifetime, it is important to understand the relationship
between experiencing stressful situations and physical and mental illness in order to take
preventive action.

What makes coping an important concept in stress research is the possibility to
intervene between stressful experiences and their effects on mental and physical health by
means of concrete coping processes. Interventions administered by health professionals to
increase coping skills could be helpful in reducing the long-term risks associated with stressful
experiences (Taylor & Stanton, 2007). Interventions that focus on improving people’s ability
to cope with stressful situations, such as relaxation training or cognitive-behavioral stress
management, can improve people’s health outcomes (Faasse & Petrie, 2015). Coping also
seems to be related to individual personality traits. Optimism, extraversion, conscientiousness
and openness are associated with active coping, while neuroticism seems to be more related to
avoidance strategies (Carver & Conner-Smith, 2010).

People react with different subjective and biological stress responses to stressors

10



(Schulz et al., 2005), i.e., subjective stress experience unfolds differently from person to
person. Consequently, it is important to consider interindividual differences in the stress
experience when researching the relationship between prolonged stress reactions, coping, and
health outcomes. As both stress responses and coping can also vary within a person, it is

additionally important to investigate intraindividual changes over time in this regard as well.
1.4. Stress, Coping, & Gender

One factor that may influence coping is gender. For a long time, it was assumed that
women use more emotion-focused coping, whereas men use more problem-focused coping
(Lazarus, 1984). Indeed, many studies come to the conclusion that women use emotion-focused
coping strategies such as emotional or social support more than men do (e.g. Blanchard-Fields
et al., 1991; Kelly et al, 2008). However, the results of a previous meta-analysis on gender-
differences in coping strategies suggest that women are generally more likely than men to use
most coping strategies, especially strategies such as seeking social support, using religion, or
even active coping to deal with stressful situations (Tamres et al., 2002).

Some studies with adolescents and young adults show that women are more likely than
men to use maladaptive coping strategies such as self-blame, ignoring the problem, hiding
feelings (Al-Bahrani et al., 2013) or venting anger on others and eating sweets (Hanninen &
Aro, 1996). In the latter study, young women were more likely to use most dysfunctional
coping strategies, apart from drinking alcohol, which is typically reported more often for men
(e.g. Woodhead et al., 2014).

According to the above-mentioned meta-analysis, women tend to appraise stressors as
more stressful than men (Tamres et al, 2002), which could explain some of the differences in
coping between women and men. Furthermore, women across Europe report higher perceived
job stress than men (De Smet et al., 2005). Such differences in perceived stress levels in women
and men could influence coping in daily life.

It is still unclear how individual coping styles impact situational coping in women and

men, and how stress levels interact with these effects.

1.5. Ecological Momentary Assessment (EMA)

Contrary to laboratory studies, a method of data acquisition that enables the
generalization of results to real-world contexts is Ecological Momentary Assessment (EMA),
which is defined as the assessment of data in real-world environments, in real time, over

multiple measurement time-points that can be either event-based, time-based or randomly
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prompted (Stone & Shiffman, 1994).

The collection of data in real-world environments is beneficial, because individual
context variables such as time of day can be taken into account. As some problematic behaviors
or psychopathological symptoms tend to occur only under specific conditions, it is important
to consider context, such as environment or time of day when assessing such data (Trull &
Ebner-Priemer, 2009). This can often not be considered in laboratory studies. Another
advantage of this type of investigation is that it enables the measurement of subjective stress
experience in real time, so that any distortions caused by retrospective assessments can be
avoided. For example, people tend to be more likely to remember situations that are more
relevant to them personally, happened more recently or are unusual, which can bias
retrospective reports (Trull & Ebner-Priemer, 2009). EMA can furthermore be used to monitor
certain behavior, treatment progress or stress levels (Pryss et al., 2019; Trull & Ebner-Priemer,
2009). Thus, EMA studies are suitable for assessing inter- and intraindividual differences in
everyday life over a longer period of time, which gives them high ecological validity (Schlotz,
2019).

EMA designs are becoming more widely used in studies with the increasing use of
smartphones and other electronic devices in the general population due to technological
progress. With the advance of digitalization, smartphone-based mobile health (mHealth) apps
have become popular, as they are a low-threshold option of mental health support and have the
potential to reach large numbers of people (Kazdin, 2017). Such mHealth apps facilitate the
integration of questionnaires into daily life which enables the assessment of dynamic coping
processes over time with EMA designs in contrast to retrospective assessments which cannot
take such dynamic changes into account. Furthermore, with the use of smartphones,
participants’ entries in EMA studies can be time-stamped, which allows the examination of

whether participants actually comply with the study plan and provide real-time assessments.

1.6. Objectives and Research Questions

The main objective of this master’s thesis is to investigate the impact of individual
coping styles on situational coping in everyday life and to find out which coping strategies
predict situational coping at which stress level. Thus, this thesis addresses the second
path/stress-moderating factor of the aforementioned model by Schlotz (2019), stress-related
coping. Another aim is to determine whether men and women differ in their coping and whether

gender interacts with the effect of the coping styles on situational coping.
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Based on this theoretical background, this thesis addresses the following central questions:

1)

2)

3)
4)

Do people with different coping styles differ in their ability to cope with stress in
everyday life?

Does the impact of coping styles on situational coping change with different stress
levels?

Do women and men differ in their coping?

Does gender moderate the effects of coping styles and the stress level on situational

coping?

1.7. Hypotheses

In the further course of this thesis, | will test the following hypotheses:

H1: The individual coping styles vary in the degree to which they influence the ability to cope

with the stress level in everyday life.

H2: Women and men differ significantly in their coping.

a.
b.

Women and men differ significantly in their coping styles.

Women and men differ significantly in their situational coping.

H3: The influence of coping styles on the ability to cope with the momentary stress levels in

everyday life changes with different stress levels.

H4: Gender moderates the effect of coping styles and stress level on the ability to cope with

the momentary stress levels in everyday life.

a.

Gender moderates the effect of coping styles on the ability to cope with the momentary
stress levels in everyday life.
Gender moderates the interaction between coping styles and stress level on the ability

to cope with the momentary stress levels in everyday life.

2. Method

2.1. Study Design

In the course of this master’s thesis, I will analyze existing data that was collected by

three student researchers in an EMA study with the Crowdsensing platform and app
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TrackYourStress (TYS) from July 2018 to January 2019. This pilot study was conducted as
part of the TrackYourStress project, in collaboration with the Danube University Krems, the
Lutheran University of Applied Sciences Nuremberg, the University of Ulm, and the
University of Wirzburg. After a baseline assessment, participants were instructed to rate their
subjective stress experience and coping for four weeks. The participants filled out the app’s
questionnaires on their own mobile phones at self-chosen times in their regular daily life. To
keep the participants’ effort at a minimum, the questionnaires were chosen to be as short as
possible, while retaining acceptable psychometric qualities, and no in-depth assessments of

further participant characteristics were conducted.

2.2. Sample and Procedure

Three students from the FOM universities Munich and Augsburg recruited the
participants for this study. The sample was a convenience sample recruited at these universities
and in the social networks of the three student recruiters. To partake in this study, participants
had to be at least 18 years old, own a smartphone with either Android or iOS system software,
and agree to use the TYS app for four weeks (informed consent). A total of 113 participants
(test users excluded) filled out the questionnaires of the TYS app over a period of four weeks
each.

The mobile application was downloaded via private installation routines on the
participants’ devices. Each participant then completed the registration with a password-
protected user profile. After this procedure, the participants completed the baseline assessment
by filling out a registration questionnaire including the coping scale of the stress and coping
inventory (SCI; Satow, 2012). The participants were then asked to fill out the questions of the
daily questionnaire (see below), at least once per day over a course of four weeks each. The
assessments were not event-based and could be made at self-chosen points of time. The
participants had the possibility to set personalized reminders in the app that would notify them
to fill out the questionnaires at chosen time points. Beyond that, the participants could also fill

out the questionnaires at any given time.

2.3. Materials
2.3.1. TrackYourStress

TYS (https://lwww.trackyourstress.org) was developed by researchers from the Danube
University Krems, the University of Ulm, and the Lutheran University of Applied Sciences in

Nuremberg to measure subjective stress experience and coping in everyday life. The app will
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soon be freely available in the app stores for both iOS and Android. On the one hand, the app
offers users the opportunity to systematically measure their individual fluctuations in stress levels
and find out how these are related to various events in their daily lives. On the other hand, TYS
can be used to research subjective stress perception and coping in everyday life. TYS contains
several established questionnaires that have been chosen to have good psychometric qualities and
to be as short as possible, so that participants remain motivated to complete them repeatedly over
a longer period of time. In a registration questionnaire, in addition to basic demographic
variables, the individual stress reactivity is assessed with the Perceived Stress Reactivity Scale
(PSRS; Schlotz et al., 2011), stress coping with the Stress and Coping Inventory (SCI; Satow,
2012) and the stress level of the last seven days with a short version of the Perceived Stress Scale
(PSS-4; Cohen et al., 1983). The app’s daily questionnaire consists of various questions on
situational stress levels and situational coping. These questions were designed to address the
main concepts of the transactional stress model (Lazarus & Folkman, 1984). The app also
contains a weekly questionnaire, which assesses the stress level of the last seven days and a
monthly questionnaire that again covers coping styles. The latter two questionnaires, however,
are not relevant for this master’s thesis, which focuses on the SCI coping scales of the registration
questionnaire and the daily questionnaires’ results. Additionally, users can view the history of
their data and receive personalized feedback on their entries on a website. TYS can be used as a
self-management strategy to identify individual stress fluctuations. Figure 3 depicts a screenshot
of the TrackYourStress i0OS and Android user interfaces, which are in German.
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Wie hoch ist Ihr momentanes Stress-Level?
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Wie hoch ist Ihr momentanes Stress-Level?
Wie gut kénnen Sie Ihr momentanes Stress-
Level steuern?
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Wie stark erleben Sie lhr momentanes
Stress-Level als negativ/beeintrachtigend? {iberhaupt nicht sehr stark

Wie stark erleben Sie Ihr momentanes Stress-
Level als positivffarderlich?

Uberhaupt nicht sehr stark

Wie stark erleben Sie Ihr momentanes
Stress-Level als positiv/férderlich?

)
g
qan 1

uUberhaupt nicht sehr stark

Figure 3 Screenshot of the TrackYourStress iOS and Android user interfaces

2.3.2. Stress and Coping Inventory (SCI; Satow, 2012)

The SCI is a questionnaire for the measurement of stress load, stress symptoms, and
stress coping styles with a total of 54 items. To measure the participants’ individual coping
styles in this study, the SCI coping scale with 20 items was used. The coping scale consists of
the following five subscales:

- Positive Thinking (PT; e.g. “I tell myself that stress and pressure also have their good
sides.”),

- Active Stress Coping (AS; e.g. “I try to avoid stress in advance.”),

- Social Support (SS; e.g. “When I come under pressure, I have people who help me.”),

- Support in Faith (SF; e.g. “Under stress and pressure, I find stability in faith.”), and

- Increased Alcohol and Cigarette Consumption (AC; e.g. “Under stress and pressure, |

relax with a glass of wine or beer in the evening.”).
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The subscales each consist of four questions on a Likert scale from 1 (do not agree at all)
to 4 (strongly agree). For most items, higher values represent a better fit with the respective
coping style. Only in the second item of the subscale Increased Alcohol and Cigarette
Consumption does a higher score indicate a worse fit with this particular coping style (“No
matter how much stress I get, I would never turn to alcohol or cigarettes because of stress.”).
This item has hence to be recoded. Similarly, higher scores on a scale level represent higher
coping, although higher scores in the AC subscale represent a more maladaptive coping. In our
sample, the subscales of the SCI showed the following internal consistencies (Cronbach’s a):
PT (0=.70), AS (a=.77), SS (0=.90), SS (0=.77) and AC (0=.70). These values indicate
acceptable to excellent reliabilities and are similar to the Cronbach alphas in the original sample
(Satow, 2012): PT (0=.74), AS (0= .74), SS (0=.88), SF (0=.78), AC (0=.75).

2.3.3. Daily Questionnaire

The daily questionnaire (Table 1) contains nine questions about the situational stress
experience that were designed by the developers of the app. Of these nine, the following two

questions are relevant to this master’s thesis:

1) How high is your momentary stress level?

2) How well can you cope with your momentary stress level?

The first of these questions focuses on the currently experienced stress intensity and can be
answered on a Visual Analogue Scale (VAS) from very low to very high. The VAS is
interpreted with values from 0 to 100. The second question concerns the situational coping. To
enhance readability, | will refer to the ability to control the current stress level in daily life as
situational coping in the further course of this master’s thesis. Like the first question, it can be

answered on a VAS from not at all to very well.
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Table 1

Daily Questionnaire

1. How high is your momentary stress level?

2. How well can you cope with your momentary stress level?

3. How strongly are you experiencing your momentary stress level as
negative/impairing?

4. How strongly are you experiencing your momentary stress level as
positive/beneficial?

What stresses you at the moment?

How is your mood right now?

How is your arousal right now?

How important is the current situation for you personally?

© © N oo

How would you assess your resources to manage the currently experienced
situation?

2.4. Statistical Analysis

The statistics program SPSS v26 was used for all statistical analyses. All of the
statistical tests were 2-tailed and the significance level was set to p<.05. Addressing the nested
data structure, linear multilevel models were conducted to test hypotheses 1, 3, and 4. The
participants’ respective measurement time points in all of these models were time varying
factors at level 1 and the participants’ characteristics were time-invariant at level 2. The
dependent variable was situational coping in level 1 in all models. All main effects were tested
for all multilevel models and interaction effects were tested if interactions were included in the
model. All multilevel models were calculated with the full maximum likelihood estimation.
The intercept varied freely in these models, while the slope parameter was a fixed coefficient.
When analyzing longitudinal data, multilevel models have more advantages over repeated-
measures designs with ANOVA or MANOVA designs (O’Connel & McCoach, 2004). For
instance, they allow a more flexible handling with missing data, which is likely to occur in
longitudinal data.

H1: The coping scales of the SCI were added as level 2 predictors. All 5 scales were
added to one model in order to control for the effect of the other scales.

H2a: To test whether women and men differ in their individual coping styles (H2), t-

tests for unpaired samples were calculated. Hedge’s g was used to calculate the effect sizes of
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the t-tests. Hedge’s g is interpreted as follows: 0.2 = small effect, 0.5 = medium effect, 0.8 =
big effect (Durlak, 2009).

H2b: In this model, gender was added as a dichotomous factor at level 2 and coded as
O=women and 1=men.

H3: To test H3, the stress level was set as level-1 predictor and level-2 predictor were
the individual coping styles. All main and interaction effects were evaluated.

H4: The influence of gender was included as a dichotomous factor and coded as
O=women and 1= men.

H4a: Gender and coping styles were added as a level 2 predictors. All main and
interaction effects were tested.

H4b: Gender and coping styles were added as level 2, momentary stress level as level
1 predictors. All main and interaction effects were tested.

3. Results

During the study interval, the 113 participants filled out the daily questionnaire a total of
2228 times and a mean 1.03 times per day. Of these, 65 were female and 47 were male. The
participants’ ages ranged from 18 to 62 years with a mean age of M = 33.46 (SD = 11,36). One
participant did not state their age and one participant’s age could not be calculated based on
the provided information. As these missing values in the demographical data did not have an
impact on the results of the inferential statistics, these participants’ assessments were included
in the further analyses of the hypotheses. The participants reported averaged situational coping
scored from 17.22 to 100 (M=66.12, SD=19.56) and averaged stress levels from 0.00 to 75.70
(M=33.56, SD=16.44). Women reported significantly higher stress levels than men in this
sample (p=.014). This effect was small in size (Hedge’s g=.47).

3.1. Results for Hypothesis 1 (The individual coping styles vary in the degree to which
they influence the ability to cope with the momentary stress levels in everyday life.):

Table 2 shows the results of the linear multilevel model testing the effect of coping
styles on situational coping. The effect of the SCI subscale Positive Thinking on situational
coping was significant (p=.031). The estimate was positive (f=1.76). This means that higher
scores in the coping style Positive Thinking were associated with higher situational coping in

daily life. The effect of Active Stress Coping on situational coping was also significant
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(p=.038). The estimate was also positive (p=1.85), which means that higher scores in the

subscale Active Stress Coping were associated with higher situational coping in daily life.

Table 2

Fixed effects of the linear multilevel model testing the effect of coping styles on situational
coping

Parameter Estimate  SE df T p 95% ClI
Intercept  26.93 14.80 117.07  1.820 071 [-2.37, 56.24]
PT 1.76 .80 112.50 2.182 .031* [.16, 3.36]
AS 1.85 .88 116.74 2.102 .038* [.11, 3.59]
SS 42 71 114.36 594 554 [-.99, 1.84]
SF -79 82 111.77  -.963 337 [-2.41, .83]
AC -.37 .68 113.10 -.544 .588 [-1.72, .98]

Note. CI = confidence interval, * p <.05., ** p <.001, women were coded as 0 and men were
coded as 1 in this multilevel model, PT = Positive Thinking, AS = Active Stress Coping, SS
= Social Support, SF = Support in Faith, AC = Increased Alcohol and Cigarette

Consumption
3.2. Results for Hypothesis 2 (Women and men differ significantly in their coping.)

Results for Hypothesis 2a (Women and men differ significantly in their coping styles.)

The results of the t-tests are depicted in table 3. Women scored significantly higher in
the SCI subscale Social Support than men (p=.007). The effect was positive (T=2.77) and
medium of size (Hedge’s g=.056). This result was still significant after Bonferroni correction.
No gender differences between women and men were found for any of the other four coping
styles.
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Table 3

Differences in coping styles between women and men

Women Men
M SD M SD T (df) p 95% ClI Hedge’s g

PT 1145 233 1206 234 -1.39(110) .169 [150,.27]  -0.26
AS 1165 2.23 1145 214 .48(110) 636  [-.63, 1.03] 0.09
SS 1414 2.07 12.68 3.16 2.77(73.77) .007*  [41,2.51] 0.56
S 727 231 645 223 187(110) .065  [-.10, 1.68] 0.35
AC 652 251 6.85 273 -66(110) 513  [-1.32,.66]  -0.12

Note. CI = confidence interval, * p <.05., ** p <.001, PT = Positive Thinking, AS = Active
Stress Coping, SS = Social Support, SF = Support in Faith, AC = Increased Alcohol and

Cigarette Consumption
Results for Hypothesis 2b (Women and men differ significantly in their situational coping.)

Table 4 shows the results of the linear multilevel model testing the effect of gender on
situational coping. The effect of gender on situational coping was significant (p=.003). The
estimate was positive (f=10.98). As men were coded as 1 in this model, this means that men

reported higher situational coping than women.

Table 4

Fixed effect of the linear multilevel model testing the effect of gender on situational coping.

Parameter  Estimate SE df T p 95% CI
Intercept 62,45 2.33 108.48  26.777 <.001** [57.83, 67.07]
gender 10,98 3.65 112.07  3.009 .003* [3.75, 18.21]

Note. CI = confidence interval, * p <.05, ** p <.001, women were coded as 0 and men were

coded as 1 in this multilevel model

3.3. Results for Hypothesis 3 (The influence of the coping styles on the ability to cope
with the momentary stress levels in everyday life changes with different stress levels.)

Table 5 shows the results of the linear multilevel model testing the interaction effects
of coping styles and stress level on situational coping. The effect of stress level on situational
coping was significant (p<.001). The estimate was negative (p=-.54). This means that higher
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stress levels were associated with lower situational coping in daily life. Furthermore, the cross-
level interaction between the SCI subscale Social Support and momentary stress level was
significant (p=.041). The estimate was negative (f=-.01). This means that Social Support had

a less positive effect on situational coping at higher stress levels.

Table 5

Fixed effects of the linear multilevel model testing the interaction effect of coping styles and
stress level on situational coping

Parameter Estimate SE df T p 95% CI
Intercept 60.45 12.33 161.697  4.904 <.001** [36.11, 84.80]
PT .95 .66 147.708 1.434 154 [-.359, 2.26]
AS 1.09 .73 163.841 1.486 139 [-.359, 2.54]
SS 39 59 151.460 .665 507 [-.77, 1.56]
SF -.37 .68 149.210 -.554 581 [-1.71, .96]
AC .03 57 157.826  .058 .954 [-1.09, 1.16]
Stress level -.54 14 2224.936 -3.728 <.001** [-.82, -.26]
PT * stress level .01 .007 2218.668 1.421 .156 [-.004, .02]
AS * stress level .0005 .008 2227.232 .058 .954 [-.02,.02]
SS * stress level  -.01 .007 2224.265 -2.045 .041* [-.03, -.001]
SF * stress level  -.005 .008 2226.28 -.668 .504 [-.021, .01]
AC * stress level .005 .006 222195 743 457 [-.007, .02]

Note. Cl = confidence interval, * p <.05, ** p <.001, women were coded as 0 and men were
coded as 1 in this multilevel model, PT = Positive Thinking, AS = Active Stress Coping, SS
= Social Support, SF = Support in Faith, AC = Increased Alcohol and Cigarette Consumption

3.4. Results for Hypothesis 4 (Gender moderates the effect of the coping styles and stress

level on the ability to cope with the momentary stress levels in everyday life.):

Results for Hypothesis 4a (Gender moderates the effect of coping styles on the ability to cope

with the momentary stress levels in everyday life.):

Table 6 shows the results of the linear multilevel model evaluating the interaction
effects of coping styles and gender on situational coping. The effect of Social Support was
significant (p=.028). The estimate was positive (f=2.35). As women were coded as 0 in this

model, this means that higher scores in the SCI subscale Social Support were associated with
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higher situational coping for women. The two-way interaction effect between Active Stress
Coping and gender was significant (p=.041). The estimate was positive (f=3.62). As men were
coded as 1 in this model, this means that higher scores in the SCI subscale Active Stress Coping

were associated with higher situational coping for men in comparison to women.

Table 6

Fixed effects of the linear multilevel model testing the interaction effect of coping styles and
gender on situational coping

Parameter Estimate SE df T p 95% ClI
Intercept 8.51 19.53 105.42 436 .664 [-30.22, 47.23]
PT 1.77 97 108.13 1.814 072 [-.16, 3.70]
AS 44 1.02 109.43 434 .665 [-1.58, 2.46]
SS 2.35 1.05 105.93 2.232 .028*  [.263, 4.44]
SF -.46 .96 106.11 -478 .633 [-2.37, 1.45]
AC -21 .86 105.34 -.240 811 [-1.92, 1.50]
gender 15.57 29.00 118.71 537 592 [-41.86, 73.00]
PT * gender -1.34 1.64 111.69 -.818 415 [-4.58, 1.90]
AS * gender 3.62 1.75 123.24 2.069 .041*  [.16, 7.09]

SS * gender -2.06 1.43 110.00 -1.434 154 [-4.90, .79]

SF * gender -.04 1.66 113.94 -.027 979 [-3.34, 3.25]
AC *gender -.26 1.31 113.32 -.198 .843 [-2.85, 2.34]

Note. CI = confidence interval, * p <.05, ** p <.001, women were coded as 0 and men were
coded as 1 in this multilevel model, PT = Positive Thinking, AS = Active Stress Coping, SS =
Social Support, SF = Support in Faith, AC = Increased Alcohol and Cigarette Consumption

Results for Hypothesis 4b (Gender moderates the interaction between coping styles and stress

level on the ability to cope with the momentary stress levels in everyday life.):

Table 7 shows the results for the multilevel model evaluating the effect of coping styles
and stress levels on situational coping when gender was added as a predictor. When controlling
for stress level, the effect of Social Support on situational coping was significant (p=.044) and
the estimate was positive (f=1.89). As women were coded as 0 in this model this means that
higher scores in the SCI subscale Social Support were associated with higher situational coping
for women. The effect of stress level on situational coping was significant (p=.015). The

estimate was negative (=-.46), which means that higher stress levels were associated with
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lower situational coping for women. The two-way interaction effect between social support
and stress level was significant (p=.038) and negative (f=-.02). This means that social support
had a less positive effect on situational coping at higher stress levels for women. Additionally,
the three-way interaction effect between gender, Social Support, and stress level was
significant (p=.031) and positive (p=.03). As men were coded as 1 in this model, this means
that higher scores in the SCI subscale Social Support were associated with higher situational
coping at higher stress levels for men in comparison to women. Furthermore, the three-way
interaction effect between gender, Increased Alcohol and Cigarette Consumption, and stress
level was significant (p=.019) and positive (f=.03). This means that higher scores on the SCI
subscale Increased Alcohol and Cigarette Consumption were associated with higher situational

coping at higher stress levels for men in comparison to women.
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Table 7

Fixed effects of the linear multilevel model testing the interaction effect of coping styles,
gender, and stress level on situational coping

Estim
Parameter ate SE df T p 95% CI
Intercept 4109 17.15 154.63 2.396 .018* [7.21, 74.97]
PT 1.05 .84 149.72 1.249 214 [-.61, 2.72]
AS .20 .90 165.02 217 .828 [-1.59, 1.98]
SS 189 .93 158.28  2.028 .044* [.05,3.72]
SF -.14 .85 161.79 -.168  .866 [-1.83, 1.54]
AC .79 .76 159.14 1.036 .302 [-.72, 2.30]
gender 26.29 2550 171.80 1.031 .304 [-24.03, 76.62]
stress level -.46 19 219255 -2.427 .015* [-.84,.09]
gender * PT -17 1.40 146.11 -120  .905 [-2.93, 2.60]
gender * AS 2.09 1.54 178.99 1355 .177 [-.95, 5.13]
gender * SS -230 125  152.68 -1.842 067  [-4.75, .17]
gender * SF -.66 143  150.31 -459 647  [-3.48,2.17]
gender * AC -1.54 114 157.86 -1.351 .179 [-3.78, .71]
PT * stress level .005 .008 2201.84 .631 .528 [-.01,.02]
AS * stress level .006 .01 2221.20 .660 509 [-.01, .03]
SS * stress level -.02 .01 2205.74 -2.079 .038* [-.04,-.001]
SF * stress level .002 01 2187.69 .214 .830 [-.02,.02]
AC * stress level -.009 .008 2220.07 -1.112 .266 [-.02,.007]
gender * stress level -.22 32 2217.05 -.689 491  [-.84,.40]

gender * PT * stress level ~ -.02 .02 222099 -924 355  [-.05,.02]
gender * AS * stress level -.006 .02 222198 -292 771 [-.04, .03]
gender * SS * stress level .03 .01 222199 2163 .031* [.003, .06]
gender * SF * stress level ~ -.01 .02 2201.61 -536 .592 [-.06, .03]
gender * AC * stress level .03 .01 2217.61 2354 .019* [.005,.06]

Note. CI = confidence interval, * p <.05, ** p <.001, women were coded as 0 and men were
coded as 1 in this multilevel model, PT = Positive Thinking, AS = Active Stress Coping, SS
= Social Support, SF = Support in Faith, AC = Increased Alcohol and Cigarette Consumption
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4. Discussion
4.1. Findings

This EMA study investigated the effects of five different coping styles (positive thinking,
active stress coping, social support, support in faith, and alcohol and cigarette consumption) on
situational coping in everyday life. It furthermore examined these effects at different stress
levels. The results are summarized and interpreted gender-specifically, based on the conducted
analyses. All hypotheses could partially be confirmed for at least one of the five coping styles.

Hypothesis 1: The SCI subscales Positive Thinking and Active Stress Coping had
significant positive effects on situational coping in daily life. This result was in line with the
hypothesis assuming differences between the coping styles in their effects on situational
coping. Furthermore, this result corresponds with principal findings about the SCI coping
scales, which showed that both Positive Thinking and Active Stress Coping, as well as Social
Support were negatively correlated with stress symptoms (Satow, 2012). The effect of Social
Support, on situational coping, however, did not reach statistical significance in this study.

Hypothesis 2: Women in our sample had higher scores on the SCI subscale Social
Support than men with a medium effect size, indicating that women are more likely than men
to use social support as a coping strategy in daily life, which confirms the hypothesis regarding
gender-differences in coping styles and is in line with existing literature (Brougham et al.,
2009; Steinert & Haesner, 2019; Tamres et al., 2002).

Additionally, men reported significantly higher situational coping than women in this
sample. This might be explained by the fact that women in this sample reported higher stress
levels than men, which is in line with previously mentioned research (Tamres et al., 2002; De
Smet et al., 2005).

Hypothesis 3: Stress level had a significant negative effect on situational coping, which
implies that a higher stress level negatively affects the ability to cope with situations in daily
life. The negative interaction effect between Social Support and stress level furthermore
suggests that seeking social support as a coping strategy is more effective in daily life situations
with lower stress-intensities.

Hypothesis 4a: When investigating gender-specific effects of the coping styles on
situational coping, social support was associated with higher situational coping in daily life. In
comparison, the interaction effect between gender and Active Stress Coping suggests that active
stress coping had a more positive effect on situational coping in daily life for men in

comparison to women. This finding is interesting, as some studies show that women are more
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likely to use active stress coping strategies than men (Brougham et al., 2009; Tamres et al.,
2002). These studies, however, assessed the specific coping strategies used in stressful
situations while the present study assessed the individual coping styles of the participants,
which could account for some of the differences between the results and the literature.

Hypothesis 4b: In this sample, higher scores in the SCI subscale Social Support were
associated with higher situational coping for women when controlling for stress level.
Additionally, higher stress levels were associated with lower situational coping for women and
social support had a less positive effect on situational coping at higher stress levels for women.
Moreover, it seems that social support as a coping strategy is more effective at high stress levels
for men in comparison to women. As discussed above, women are more likely to use social
support as a coping strategy and seem to appraise stressors as more stressful than men (Tamres
et al., 2002), which could also play a role in the results of the current study. In that study,
women used active coping more than men when they appraised the stressor as more severe. In
the current sample however, the interaction between Active Stress Coping and stress level did
not reach statistical significance. As mentioned above, the specific coping strategies used in
daily life by the participants were not assessed, but rather the tendency to use specific coping
strategies, which could account for some of the differences between these results and the
existing literature. Furthermore, the participants reported rather low stress levels in general
which could have influenced the results as well. To investigate this circumstance and reach
higher statistical power, the conduced analyses should be repeated in a sample with higher
reported stress levels.

The three-way effect between Increased Alcohol and Cigarette Consumption, gender,
and stress level indicates that the increased consumption of alcohol and cigarettes as a coping
strategy has a positive effect on the ability to cope with especially stressful situations for men,
in comparison to women. Although this study focused on coping, these findings match the
results of other studies, which investigated the effects of alcohol and cigarette consumption on
stress. On the one hand, higher stress levels seem to lead to a higher alcohol and cigarette
consumption. A multitude of studies show that alcohol consumption can be predicted by high
stress levels (e. g. Corbin et al., 2013; White et al., 2017). Regarding cigarette consumption,
findings from Azagba and Sharaf (2011) indicate that high job stress is associated with higher
smoking intensity and that this effect can be reduced by social support. On the other hand, the
consumption of alcohol seems to have at least some short-term stress-response reducing
features. In a study by Moberg et al. (2011), participants with higher blood alcohol levels

showed a greater reduction of their stress response, whereas this effect was higher in situations
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with high-intensity stressors, indicating that alcohol consumption can have an attenuating
effect on the stress response, depending on dosage and stress intensity. The positive effects of
alcohol consumption also seem to depend on personality traits. For example, Fairbairn et al.
(2015) showed that more extraverted persons benefitted from greater mood improvement after
alcohol consumption than less extraverted persons. Although the consumption of alcohol as a
coping strategy might have some positive effects, at least in the short term, chronic alcohol use
or abuse has negative effects on several neurological and physiological functions, including the
HPA-AXis, which can lead to stress dysregulation in the long-term (Herman, 2012).
Additionally, chronic alcohol consumption can lead to severe negative health consequences
including liver diseases, cancer or stroke (McPherson, 2004). Smoking is also associated with
a wide variety of negative health outcomes, increases overall mortality, and can cause cancer
(Warren et al., 2014). Therefore, alcohol and cigarette consumption should not be promoted as

adaptive coping strategies.
4.2. Limitations

There are various restrictions and limitations that may have influenced the results of this
study. One limitation of this study is the rather low internal validity due to the non-experimental
design and the assessments being made in everyday life settings, which made it impossible to
control for potential confounding variables. Additionally, the stressful situations were not
assessed any further than the distinction between work-related matters, private matters or
other, so that individual context variables during the assessments could not be controlled.
Nevertheless, the ecological validity of this study is high as the assessment method of EMA
allows the generalization of the results to everyday life contexts. Another limiting factor is that
the sample was not recruited randomly, but rather at universities and in the social networks of
the three student recruiters. The sample is therefore not representative of the general
population. To maintain maximum anonymity, possible relationships between participants and
recruiters were not assessed. Concerning future studies with the TYS app, it will be possible to
recruit more representative samples when the TYS is made available in app stores.
Furthermore, the sample did not report high stress levels, which also limits the generalizability.

Another limitation is that the participants did not fill out the questionnaires at the same
time of day, which could account for different stress levels at the assessment points of time.
Considering physiological stress-measures, such as the stress-related biomarker cortisol, which
tends to spike in the morning and to gradually decrease over the course of the day (Doerr et al.,

2015), it is possible that participants who filled out the questionnaires in the morning reported
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higher stress levels than participants who filled out the questionnaires in the evening (Fischer
et al., 2016). While some research suggests that the frequency of reporting stress can influence
participants’ subjective stress experience (Zawadski et al., 2019), results of a pilot study with
the TYS app showed that stress levels did not change for participants using the app over the
course of four weeks (Pryss et al., 2019). As the usage of time-stamps in TYS can account for
time of day, it would be interesting to analyze the effects of daytime in future research.
Moreover, it is important to note that the coping styles, conceptualized as the tendency to use
certain coping strategies in daily life, were only once assessed at baseline. The participants did
not report which specific coping strategies they actually used to deal with the stressful
situations that were assessed during the study interval. Assessing coping multiple times a day
at random time points would increase the obtained information. Nevertheless, the questionnaire
used to assess the individual coping styles provides a reliable and valid instrument.
Furthermore, possible pre-existing stress-related illnesses such as burnout or any other
psychological and physiological illnesses that could have an impact on individual stress levels

were not assessed and not taken into consideration during the analysis of the current data.

4.3. Implications and Prospect

The results of this study show that the effect of some coping styles on situational coping
in daily life is moderated in part by momentary stress level and gender. These findings could
be relevant for coping interventions aimed at increasing adaptive coping and reducing the
consequences of chronic stress. Future studies should examine if coping interventions
specifically tailored to women and men or varying stress levels could lead to better stress-
outcomes than generalized interventions. The present findings suggest that active stress coping
could be associated with better coping for men than for women. Gender differences for the
other coping styles should, however, be interpreted with caution, as these effects did not reach
significance. Nevertheless, the meaningfulness of gender-specific health promotion is also
supported by findings from other studies. For instance, in a German study on health behaviors
in university students, male students showed drug-taking behaviors more often, whereas female
students showed preventive health behaviors such as healthy nutrition more often (Stock,
Wille, & Kréamer, 2001). Female students in that study furthermore showed stronger interest in
most health promotion programs than male students and this interest could be predicted by
alcohol consumption in male students and psychosocial stress in female students.

Monitoring stress levels and situational coping over a long period of time can raise

stress awareness and make it easier to identify which strategies are effective to cope with stress
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in daily life on a personalized level. In this regard, it would be relevant to assess which specific
coping strategies individuals use in specific daily life situations. This could not only help
monitor users’ coping-behavior over longer periods of time, but also identify adaptive coping
strategies that effectively reduce perceived stress levels in stressful situations. It would even
be possible to combine TYS with an Ecological Momentary Intervention (EMI) to help
individuals cope with stressful situations for example by mindful walking (Smyth & Heron,
2016; Pryss et al., 2018). A promising approach is to use so-called just-in-time interventions,
which might support individuals when significant changes in stress levels or situational coping
are detected (Clarke et al., 2017). In regard to this, event-based assessments in especially
stressful situations could be incorporated as an alternative to mechanisms detecting elevated
stress levels in individuals (Smyth et al., 2018). A recent study showed that participants’
previous stress ratings were most successful at predicting future stress ratings on a larger scale
and that environmental factors were most successful at predicting future stress ratings on a
more individual level (Rozet et al., 2019). When using machine learning to predict changes in
stress levels in order to apply just-in-time interventions, it would therefore be advisable to start
with large-scale data pooling and switch to individual assessments and predictors when enough
data is collected to apply individual interventions. Such a procedure might be useful in burnout
prevention programs that aim to reduce stress-inducing factors at the workplace. Monitoring
stress levels over a longer period of time and assessing what specific context variables are
associated with high stress levels at work could help design personalized coping-interventions
that fit users’ everyday work-life and reduce specific stress-related health risks. TYS could
additionally be used in the treatment of mental disorders. Some psychopathological symptoms,
e.g. dissociation in borderline personality disorder, increase with high stress levels (Stigimayr
et al., 2007). TYS could be used to monitor stress levels of patients with such symptoms and
identify context variables that are associated with increased stress levels.

Moreover, most findings about stress responses and coping come from studies
conducted in laboratory settings. The use of mHealth apps such as TYS allows researchers to
study the experience of stress and coping in real-world contexts and to investigate whether
findings from studies with laboratory settings can be transferred to everyday life contexts.

Future studies with TYS should focus on controlling possible confounding variables to
increase internal validity, by more specifically assessing the stressful situations assessed, the
context variables or adding a control group. It would also be advisable to test the hypotheses
of the current study with samples that experience more higher stress intensities on a regular

basis, such as emergency room nurses. Participants could also be asked to fill out the
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questionnaires in especially stressful situations. Prospective studies could also aim to gain a
more comprehensive insight into the stress experience in everyday life by combining the
subjective stress-measures of TYS with physiological measures such as stress-related
biomarkers or immunologic parameters. Assessing any pre-existing conditions that could
impact the experienced stress levels of the participants, such as burnout or chronic illnesses,
should also be considered in the future.

Several studies using the mHealth app TY'S to measure the subjective stress experience
are planned for the future. In the course of my dissertation, I plan to combine these subjective
measures with samples of the stress-related salivary biomarkers cortisol and alpha-amylase to
obtain a more comprehensive view of the experience of stress and physiological stress
responses in daily life. The first of these studies will concern the stress reactivity of individuals
in everyday life. The second study will concern interpersonal dyadic stress in romantic
relationships. It is planned to include a measure of interpersonal stress into the TYS app for
this specific study. The aim of this study will be to investigate the bleed-over of daily-life stress
into intimate relationships as well as the bleed-over of dyadic stress into daily life. Finally, the
third study will be a randomized controlled trial (RCT) that will combine subjective and
physiological stress assessments with an intervention aimed at reducing stress levels in daily
life. The aim of this RCT will be to investigate whether such an intervention can reduce
perceived stress levels and whether it also has an impact on stress-related biomarker-levels.
For any of these studies it would be interesting to implement a semi-random or stratified
random sampling protocol with multiple assessments per day, gathered during periods of
situational coping in high-stress situations, to investigate daily fluctuations in situational
coping. Defining specific strata or time intervals during a day, during which assessments are
scheduled at random, ensures that assessments are evenly sampled throughout the day
(Shiffman, Stone, & Hufford, 2008).

4.4. Conclusion

Habitual positive thinking and active stress coping were associated with better situational
coping in daily life settings. While social support seemed to be a better coping style for women,
active stress coping was associated with better situational coping for men. These results suggest
that different coping styles could be more effective in daily life for women than for men, which
could be considered in the development of interventions aimed at reducing stress consequences

through coping. Furthermore, the effects of some coping styles varied at different stress levels,
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which could also be considered when designing such interventions. Some coping strategies

might lead to different results depending on the stress level of the situation they are applied in.
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