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Abstract
Background: Previous research already investigated the relation between cognitive
reappraisal and stress. Nonetheless, research is not congruent with its findings. Moreover, not
much research exists on the topic of cognitive reappraisal as a moderator between negative
events and perceived stress. Therefore, the goal of this research paper is to investigate the
relation between cognitive reappraisal and perceived momentary stress. Furthermore, the
interest lies in exploring whether cognitive reappraisal moderates the relation between
perceived stress and the experience of negative events. However, many existing studies have
mainly conducted cross-sectional studies, whereas this study focuses on Experience Sampling

Method (ESM) measures in daily life.

Method: This study made use of an Experience Sampling Method to gather data. Participants
of the study were asked to complete baseline questionnaires to assess their state measures on
perceived stress and cognitive reappraisal. Additionally, daily questionnaires were
administered four times a day, to assess participants' momentary state on those constructs, as
well as the experience of negative events, over a period of 14 days. Findings were analyzed

with a Linear Mixed Model.

Results: The main findings of this study revealed that cognitive reappraisal is weakly
negatively related to perceived stress (=-.07, p<.001). In addition, the moderation effect of
cognitive reappraisal on perceived stress and negative events has been shown to be weakly

negative but significant. (=-.09, p<.001).

Conclusion: The investigation revealed that regulating emotions by the utilization of
cognitive reappraisal leads to a decrease in perceived stress. Furthermore, perceived stress
also decreases when experiencing negative events whilst engaging in cognitive reappraisal,
indicating a moderation. This study provides a good addition to already existing studies, by
using and ESM design, in the field of cognitive reappraisal and stress. It reveals the
importance of the utilization of cognitive reappraisal within the context of stress in daily life.
Future research should further explore this emotion regulation strategy in combination with an

ESM approach in the context of interventions.



Exploring the Relationship between Cognitive Reappraisal, Perceived Stress and

Negative Events in Daily Life: an Experience Sampling Study

Stress and Resilience

Every individual experiences stress at some point in their life. Stress can be defined as:
‘A condition or feeling experienced when a person perceives that demands exceed the
personal and social resources the individual is able to mobilize’’ (Boyd, 2022, p. 1). A distinct
definition by Maslen (2014) states that stress is ‘‘A state of mental or emotional strain or
tension resulting from adverse or demanding circumstances’’ (p. 17). One of the largest stress
research projects in 2018, performed in the UK has shown that 75% of the adult population
feel stressed, overwhelmed, and unable to cope with facing demands over the year (Mental
Health Statistics: Stress, 2020). Therefore, it is important to consider what impact the
experience of stress might have on an individual and their health.

Being in a state of stress and not being able to sufficiently cope with it can have health
implications for the affected individual. These can include physical and psychological
consequences. Those consequences that the individual may experience can manifest in, for
example, diabetes, cardiovascular disease as well as chronic pain (Danielsson et al., 2012).
Health consequences of experiencing stress are not only limited to the above-mentioned
physical consequences but can also manifest in mental health problems. Experience of stress
is related to the onset of psychiatric disorders (Bangasser & Valentino, 2014). Research has
shown that the experience of stress is associated with a higher risk of developing depression
(Hammen, 2005) as well as posttraumatic stress disorder (Bangasser & Valentino, 2014).
Being in a depressive state, resulting from the exposure to stress can not only result in further
health implications, including, coronary heart disease and osteoporosis (Joynt et al., 2003) but
also in a decrease in one’s perceived life satisfaction (Civitci, 2015). Consequently, it is
valuable to further consider the aspect of stress and what factors may help an individual deal
with the experience of stress due to the possible implications this can have on an individual’s
mental health.

One aspect that is relevant in this context is resilience. Resilience can be defined as
““The positive adaption or the ability to maintain or regain mental health despite experiencing
adversity’” (Herrman et al., 2011, p. 260). It has been seen that individuals who possess a high
level of resilience are less reactive to stress (Solomon, 2013). Moreover, it can be argued that
individuals who make use of resilient thinking have a quicker recovery process when
confronted with adversity. This can be argued as resilience can also be defined as ‘‘Resilience

encompasses a society's capacity to bounce back after a disaster, its level of preparedness to



confront or deal with a disaster and its ability to recover quickly and successfully’’ (Platt et
al., 2016, para.5). Thus, a high level of resilience contributes to an individual's greater ability
to restore normalcy after experiencing adversity. Adversity can be seen to be experienced due
to the exposure negative life events. Negative life events can be defined as ‘A negative event
is one that has the potential or actual ability to create adverse outcomes for the individual”’
(Taylor, 1991, p. 67). Experiencing such events has been shown to be linked to psychological,
physiological (Dohrenwend & Dohrenwend, 1974) as well as social problems (Segrin, 2001).
Additionally, it has been linked to poor psychological wellbeing (Beasley et al., 2003), poor
mental health (Zou et al., 2018) and a decrease in physical health (Brand et al., Godaert,
2000). Moreover, the experience of such events has been seen to be linked to an increase in
perceived stress by the individual (O'Dougherty et al., 2012). Arguing that the experience of
negative life events has negative consequences for the affected person.

Emotion Regulation

Despite the mentioned consequences, other aspects stress can result in also have to be
considered. According to Spada et al. (2008) perceiving stress can be associated with the
experience of negative emotions. Those emotions must be regulated in some way by the
individual. One way this can be approached is emotion regulation. Emotion regulation refers
to an individual trying to influence the emotions experienced and how to experience and
express them in a certain situation (Gross, 1998). A distinct definition of emotion regulation
by Thompson (1994) entails that emotion regulation includes intrinsic as well as extrinsic
processes which help an individual to monitor and regulate their responses to experienced
emotions to reach a for them set goal. Hence, it can be concluded that an individual can
regulate the experience of emotions actively and consciously by paying attention to which
emotions are experienced and how those are expressed.

When experiencing stress and thus experiencing corresponding emotions, such as
anxiety, sadness, or guilt (Lazarus, 1991), an individual can decide to regulate those emotions
actively and consciously. Research has found that there is a link between perceived stress and
emotion regulation. Making proper use of emotion regulation in a stressful situation can help
the individual to better decide which emotions he/she will feel and express elicited from that
situation (Wang & Saudino, 2011). Thus, making use of emotion regulation can be seen as a

way of altering possible emerging negative emotions from a negative or stressful situation.



Cognitive Reappraisal

There are multiple emotion regulation strategies an individual can make use of to
regulate felt emotions, eliciting from stress. Those strategies for example are, acceptance,
rumination, or avoidance (Aldao et al., 2010). Another emotion regulation strategy that can be
approached is cognitive reappraisal. Cognitive reappraisal can be referred to as a putatively
adaptive emotion regulation strategy (Krkovic et al., 2018). It refers to an individual altering
experienced emotions by changing the way one thinks, which can be seen as a cognitive
process (Lazarus & Alfert, 1964). Cognitive reappraisal takes place early in the process of
generating emotions. This refers to changing the experienced emotion even before the full
emotional response has been elicited, by reinterpreting the emotional event (Haga et al.,
2009). Descriptively, this means that a situation may elicit a for this situation typically
negative emotion but the individual changes this negative emotion into a more positive one by
subjectively changing the way he/she thinks about the situation just experienced. Successfully
making use of cognitive reappraisal has been linked to more well-being (Shiota, 2006). A
study by Kraiss et al. (2020) has also shown that cognitive reappraisal is positively related to
well-being. Moreover, it has been found that cognitive reappraisal is associated with less
negative felt emotions (Mauss et al., 2007), as well as fewer depressive symptoms (Garnefski
& Kraaij, 2006). Research by Hu et al. (2014) supports this view by also finding a positive
association between the use of cognitive reappraisal and well-being.

An example of the use of this putatively adaptive emotion regulation strategy can be
given. Taking the example of losing a family member, one example for the use of cognitive
reappraisal could be someone making a comment about the loss one experienced, which may
be interpreted as hurtful by the receiving person. Instead of getting angry or feeling directly
hurt by the comment, the individual might try to reinterpret the other person’s comment and
reflect on the fact that it was not meant to be hurtful, and thus using cognitive reappraisal to
positively regulate the felt emotion.

Experience Sampling Method

Most previous studies used cross sectional designs and did not assess the relation
between cognitive reappraisal, negative life events and perceived stress, in daily life. To
measure that, this study makes use of an Experience Sampling Method (ESM), also referred
to as ecological momentary assessment (Shiffman et al., 2008) or intensive longitudinal
assessment (Bolger & Laurenceau, 2013). Making use of ESM ensures that data on
experiences and behaviors occurring in everyday life can be gathered, as well as mental

changes which happen abruptly within the individual (Verhagen et al., 2016).



Moreover, it can be used to gather data from the natural environment within which the
participants are currently situated, at different time points throughout the day (Van Berkel et
al., 2017). As the use of ESM allows to gather data in real time, one other advantage is the
minimization of the ‘memory bias’ as the data is gathered within the moment of experience
(Shiffman et al., 2008). Thus, possible issues of not memorizing correctly are reduced, and
the data gathered represents a more accurate state of how the participant is feeling in the given
moment. As this study is going to gather measures on perceived stress and cognitive
reappraisal it is of great value to make use of ESM. Those concepts are best measured in real-
time as it ensures that the data gathered is an accurate representation of the moment-by-
moment perception of the participants perceived stress, and how they dealt with that.
Furthermore, making use of ESM allows to study people individually and not within a group,
which will potentially lead to different findings in the relation between cognitive reappraisal
and perceived stress, when compared to assessing this on a group level.

Cognitive Reappraisal and its Relation to Stress

People face both negative life events as well as stress throughout their lives. These
experiences elicit mostly negative emotions (Shallcross et al., 2015). Those felt emotions
need to be dealt with by the individual. One way to do so is using an emotion regulation
strategy, namely cognitive reappraisal. As aforementioned, making use of cognitive
reappraisal can positively influence a person's recovery processes after experiencing a
negative event, as well as positively influence a person’s well-being. Therefore, it can be
speculated that the utilization of cognitive reappraisal potentially leads to a decrease in
perceived stress of an individual making use of this adaptive emotion regulation strategy.
Hence, the question arises whether cognitive reappraisal can also be seen as moderating the
experience of negative events and perceived stress.

Some literature has investigated the relation between cognitive reappraisal and stress.
A study by Moore et al. (2008) has shown that individuals who make use of cognitive
reappraisal report less stress-associated symptoms. Those symptoms can include being
depressed and perceiving a lower life satisfaction (Garnefski et al., 2004), and by making use
of cognitive reappraisal, not experiencing those effects. Nonetheless, another study by Troy et
al. (2013) has indicated that cognitive reappraisal does not have a significant influence on the
perceived stress of an individual. Another study making use of ESM by Vilardaga et al.
(2013) investigated the relation of using cognitive reappraisal when being faced with

psychotic or stressful experiences, in a group of individuals with serious mental illness and



has shown that cognitive reappraisal seems not to be an effective strategy to use, as there was
no association between cognitive reappraisal and positive as well as negative affect.

Hence, it can be argued that research seems to disagree on the effects of making use of
cognitive reappraisal on stress and stress-related symptoms. Moreover, it seems that literature
does not provide extensive research on cognitive reappraisal as a moderator of the relation
between negative events and stress. Thus, there is an existing gap in current research
wherefore this study will investigate the following research questions. RQ 1: How is making
use of cognitive reappraisal associated with momentary perceived stress? RQ 2: Does the use
of cognitive reprisal moderate the relationship between negative life events and perceived
stress? As research seems to be discordant about the relationship between stress as well as
stress-associated symptoms and the use of cognitive reappraisal it is interesting to investigate
this topic to potentially find a satisfactory answer to that, not clearly answered question. Until
now it is not clear what the findings will reveal as existing literature argues different things.
Still, assumptions can be made about the findings of this research. Firstly, it can be expected
that making use of cognitive reappraisal will lead to a decrease in perceived stress of the
individual, as it is a putatively adaptive emotion regulation strategy. Secondly, it can be
expected that research will reveal that cognitive reappraisal moderates the relationship
between negative events and perceived stress in the way of weakening the negative influence

of negative events on perceived stress, and thus leads to a decrease in perceived stress.



Methods
Participants

After this study with the proposal number 220285 received approval by the ethics
committee of the University of Twente, the selection of participants started. The total sample
size consisted of 81participants. This number seems sufficient as the average number of
participants for an ESM study lies around 53 (Van Berkel et al., 2017). For the recruitment of
participants for this ESM study, convenience sampling was chosen. Convenience sampling is
a form of nonprobability or nonrandom sampling where subjects are chosen based on
practical criteria, such as easy accessibility to the researchers (Etikan et al., 2016).
Participants were recruited via Sona-systems, an online recruitment service provided by the
University of Twente. Additionally, the researchers collected participants from their personal
resource pool of friends and relatives. The criteria eligible to participate were, being in
ownership of an email address and a smartphone to receive the invitation for the study, as
well as having a sufficient level of English as the questionnaires were administered in
English.

Design and Procedure

For this ESM study quantitative data on negative events, perceived stress and the use
of cognitive reappraisal was gathered to assess if making use of cognitive reappraisal is
associated with less perceived stress as well as whether the relationship between negative
events and perceived stress may be moderated by the emotion regulation strategy cognitive
reappraisal.

After the Ethics Committee of Behavioral, Management and Social Sciences of the
University of Twente approved the study, the study was created and set up in ‘Ethica Data’,
an online platform. After this step, a short pilot study on the smartphone app version of
‘Ethica Data’, which lasted for three days was conducted and ran by the researchers. This
ensured that the questionnaires were administered as intended and no technical issues arose.

To start the data collection, the participants received an invitation to the study via
email. They were informed that they had to download the app ‘Ethica’ and register as soon as
possible to participate. Alongside this process, participants were presented with the online
informed consent (See appendix A). The starting day of the study was the same for each
participant. The data collection began on the 12™" of April 2022 and ended on the 26™ of April
2020.

This study made use of two different types of questionnaires, baseline questionnaires

and daily ESM questionnaires. The first questionnaires that were triggered and had to be



answered were the three daily questionnaires measuring perceived stress, cognitive
reappraisal, and negative events. One day after starting the study, a baseline questionnaire was
triggered which had to be filled out once, assessing the participants' demographics as well as
trait-like measures. Following that, the participants had to answer a baseline emotion
regulation questionnaire as well as a baseline questionnaire on their perceived stress once.
After completing those, the participants were asked to continue with the daily questionnaires,
to assess momentary state. These questionnaires were administered to participants in a semi-
random time schedule, as its results show relatively high ecological validity when using a
semi-random time schedule (Myin-Germeys & Kuppens, 2021), meaning that they were
triggered several times a day at predefined time intervals. They were triggered four times a
day, via push messages by the app ‘Ethica’, for a course of two weeks. The first daily
questionnaire was triggered between 10 a.m. and 11 a.m. The second one was triggered
between 1 p.m. and 2 p.m. The trigger point for the third questionnaire was set between 5
p.m. and 6 p.m., and the last one was triggered between 8 p.m. and 9 p.m. All questionnaires
expired two hours after being triggered. To increase compliance, reminders in form of push
messages were sent to the participants, one hour after the questionnaires were triggered.
Materials

Baseline Questionnaires

Perceived Stress To investigate the general perceived stress of the participants, a self-
report questionnaire developed by Cohen et al. (1983), the ‘Perceived Stress Scale’ (PSS) was
administered (See appendix B). This scale is one of the most widely used scales to measure
perceived stress (Lee, 2012). The scale consists of 10 items, with each being rated from 0
(never) to 4 (very often). A total score was calculated with a higher score indicating a higher
level of perceived stress. Focusing on the psychometric qualities, Cronbach’s alpha of the
current study shows an alpha of .81, indicating good internal reliability, compared to a study
by Roberti et al. (2011) who found a Cronbach’s alpha of .89 in a sample of undergraduate
college students, researching increasing stress conditions.

Cognitive Reappraisal To see whether participants make use of the emotion
regulation strategy cognitive reappraisal a baseline questionnaire to measure cognitive
reappraisal was administered. The chosen questionnaire was the ‘Emotion Regulation
Questionnaire’ (ERQ) by Gross and John (2003). Only the subscale measuring cognitive
reappraisal of the ERQ was used (See appendix D). The sub scale consists of six items, which
had to be answered on a seven-point Likert scale ranging from 1 (strongly disagree) to 7

(strongly agree). The higher the score obtained on the scale the higher the tendency to utilize



10

cognitive reappraisal. The calculated Cronbach’s alpha for the current study shows .91,
indicating excellent reliability, compared to a study by Preece et al. (2019) who found a
Cronbach’s alpha of .89-.90, indicating excellent reliability the ERQ, within a general
community sample.

Daily Questionnaires

Perceived Stress To measure the participants' perceived stress throughout the day
over the course of 14 days, one single item was created. Namely ‘How stressed do you feel
right now?’. This item had to be answered on a seven-point Likert scale, ranging from 1 (not
at all) to 7 (very much) (See appendix C). This item was a modification of the item "I feel
stressed right now" found in the "ESM Item Repository," an item database that provides items
for ESM studies. It was modified to allow participants to vary the value they wished to
indicate for their perceived stress at the moment. The higher the score given by the
participants, the more stress they perceived.

Cognitive Reappraisal To measure momentary cognitive reappraisal two items from
the ERQ were modified by adding: ‘In the last hour’, in front of the already existing items.
Those items were: ‘In the last hour, I controlled negative feelings by changing the way I think
about the situation I am in.’, and ‘In the last hour, I tried to look at the cause of my negative
feelings from a different perspective’. Those items also had to be answered on a seven-point
Likert scale, with 1 indicating ‘not at all’ and 7 ‘very much’ (See appendix E). To assess
inter-item reliability, split-half reliability was calculated (Steinke & Kopp, 2020). The split-
half reliability for this study showed .84, indicating strong internal reliability of the
consistency of the performance of the items.

Negative Event To investigate whether the participants face any negative events
during the course of two weeks, one item was administered. This item was found in the
database, ‘ESM item repository’ which is based on a study protocol invented by Helmich et
al. (2020). The item that was chosen is ‘Think of the most striking event or activity in the last
hour. How (un)pleasant was this event or activity?’. This item had to be answered on a -3
(very unpleasant) to +3 (very pleasant) scale (See appendix F). For analyzing the results of
this category, the item measuring the occurrence of an unpleasant event was dichotomized
and used.

Analyses

The statistical program IBM SPSS Statistics version 26 was used to analyze the

collected data. First, the data was imported into the program and the data was corrected, by

excluding participants with a response rate lower than 50%. In accordance with literature
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recommending a response rate of at least 50% (Connor & Lehman, 2012), a cut of score of
50% was chosen. Secondly, a dummy variable was created for ‘negative events’. Therefore, -
3 to -1 was recoded to ‘1°, indicating the experience of an unpleasant event and 0 to +3 to ‘0’,
representing that no unpleasant event occurred. Thirdly, z-scores for perceived stress,
cognitive reappraisal and negative events were calculated, by transforming variables on the
same scale with a standard deviation of 1. The calculated Standardized estimates were
considered weak <0.3 moderate 0.3 — 0.5 and strong >0.5 (Cohen, 1998). Lastly, inter-
correlations of the trait and state measures were calculated.

As this study made use of experienced sampling, a linear mixed model (LMM) was
used to answer the research questions (West, 2009). Making use of an LMM for analyzing
longitudinal data is a common practice as it accounts for nested data (Myin-Germeys &
Kuppens, 2021). Nested data results from repeated measures within individuals and therefore
produces multi-level data structures (Chen et al., 2017). Moreover, an autoregressive
covariance structure (AR1) was administered which suggests that correlations decrease with
an increase in time (Barnett et al., 2010). For the first research question, investigating the
relationship between cognitive reappraisal and perceived momentary stress, an LMM was run,
with perceived stress as dependent and cognitive reappraisal as independent variable
(momentary state measure). For the second research question, an LMM was also run. For this
analysis, perceived stress was treated as the dependent variable, the dummy variable created
for negative events was treated as the independent variable, as well as cognitive reappraisal.
To check for a possible moderation not only two main effects for the independent variables
were included but also an interaction effect for those two. Lastly, individual cases of

participants were examined to clarify and illustrate the findings of the main analysis.
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Results
The final sample consisted of 60 participants, after excluding 36 participants due to a
response rate lower than 50%. The age of the participants ranged from 18 to 65 with a mean
age of 23.38 (SD=8.02). Most participants were German (68.3%) as well as the majority
being female (58.3%). More sample characteristics regarding gender, nationality, occupation

and educational level can be found in Table 1.

Table 1
Sample Characteristics
N %
Gender Female 35 58.3
Male 25 41.7
Nationality German 41 68.3
Dutch 11 18.3
Other 8 13.3
Occupation Working 5 8.3
Student 34 56.7
Studying and working 18 30.0
Not working 2 33
Other 1 1.7
Education Bachelor 4 6.7
High 52 86.7
School/HAVO/VWO/HBS
Master 3 5.0

Table 2 shows means, standard deviations and correlations of the trait as well as state
measures. The average score for the perceived stress scale of this sample is relatively high
with a mean of 20.16 (SD=6.66) compared to a study by Andreou et al. (2011), who found a
mean of 14.94 (SD=5.29) for a Greek sample exhibiting symptoms of stress. For the ERQ the
sample scored relatively low, with a mean of 26.46 (SD=6.52), comparably similar to a
previous study by Preece et al. (2021), who found a mean of 28.78 (SD=7.36) for cognitive

reappraisal in a general community sample.
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Table 2
Means, Standard Deviations, Inter-correlations of trait and state measures
Mean SD 1 2 3 4 5
1 PSS* 20.16 6.66 -
2 ERQ* 26.46 6.52 =51 -
3 Momentary stress 2.84 1.61 45 -41 -
4 Cognitive reappraisal 6.03 3.01 -.03 27 21 -
5 Negative events 0.24 0.40 .01 .01 A1 =12 -

*Sum scores have been used
1 PSS = Perceived Stress Scale
2 ERQ = Emotion Regulation Questionnaire /note

Variation of Momentary Stress, Negative Event and Cognitive Reappraisal over Time

Figure 1 displays the variables cognitive reappraisal, momentary perceived stress and
negative event per measurement point. The figure aims to show the variation within the
indicated scores by the participants over the period of 14 days. It can be seen that stress and
cognitive reappraisal mostly behave in opposite directions and the experience of a negative

event fluctuates over time.

Figure 1
Line Plot displaying Z-scores of estimated marginal means of Momentary Stress, Negative Event and

Cognitive Reappraisal per measurement point
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Relation between Perceived Stress and Cognitive Reappraisal

Table 3 contains all relevant information on the relationship between perceived stress
and cognitive reappraisal. After calculating the Z-scores for both variables it can be seen that
cognitive reappraisal is weakly negatively but significantly related to perceived stress (f=-.07,
p<.001). This indicates that the use of cognitive reappraisal, is associated with less perceived

stress, but only weakly.

Table 3

Estimates of Fixed Effects with Cognitive Reappraisals as Independent Variable and Perceived Stress
as Dependent Variable

95% CI

Lower  Upper

Parameter B b SE df t Sig Bound Bound
Intercept 03 312 .03 1295.29 97 .33 2.95 3.29
Cognitive -07  -.04 .02 2377.86 -3.53 <.001 -.05 -.01
Reappraisal

df Degrees of freedom CI Confidence interval of unstandardized estimates

Figure 2 underlines the findings of the analysis, by displaying the scores of one
participant on momentary perceived stress and cognitive reappraisal. It can be seen that this
participant exhibits quite high levels of stress while not scoring high in cognitive reappraisal
but rather consistently low. Figure 3 makes this even more clear, by focusing on a high
exhibition of cognitive reappraisal and its visible effects on perceived stress of that individual.
This participant scores quite high in cognitive reappraisal when scoring low in perceived
momentary stress. Even though there are some fluctuations visible, these findings suggest an
association between those two constructs over time. The fluctuations do show that at times
where cognitive reappraisal is low in general, stress does increase. Hence, the Figures reveal
that high use of cognitive reappraisal is associated with low levels of perceived stress whereas

low utilization of cognitive reappraisal is associated with higher levels of perceived stress.



15

Figure 2
Line Plot displaying high momentary stress and low cognitive reappraisal per measurement point for

participant 52859
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Figure 3
Line Plot displaying low momentary stress and high cognitive reappraisal per measurement point for

participant 52857
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Moderation Effect of Cognitive Reappraisal and Negative Life Events on Perceived
Stress

After calculating Z-scores for all three variables, for the model with perceived stress as
dependent, and cognitive reappraisal and negative events as independent variables, it can be
seen that the experience of a negative event is weakly positively and significantly related to
the experience of stress (=.19, p<.001). Moreover, cognitive reappraisal also appears to be
significantly, but weakly negatively related to the experience of stress (f=-.06, p<.001). While
testing for moderation, there is a weak negative but significant interaction effect for cognitive
reappraisal and negative events on perceived stress (/=-.09, p<.001). The findings of this

model can be found in Table 4.
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Estimates of Fixed Effects with Cognitive Reappraisal and Negative events as Independent Variable

and Perceived Stress as Dependent Variable Testing for Moderation

95% CI

Lower  Upper
Parameter s b SE df t Sig Bound Bound
Intercept 01 277 .03 1543.29 .06 .54 2.60 2.94
Negative Event 19 1.53 .01 2078.21 11.86  <.001 1.23 1.82
Cognitive -06 -.01 .02 2376.36 -3.24 <.001 -.03 .01
Reappraisal
Cognitive -09  -12 .02 2016.32 -5.24 <.001 =17 -.07
Reappraisal*Negative
Event

df Degrees of freedom CI Confidence interval of unstandardized estimates

Figure 4 highlights the above-mentioned findings visually by focusing on one

participant, scoring low in momentary stress and high in cognitive reappraisal while the

experience of a negative event. It can be seen that at moments of experiencing a negative

event, stress increases when cognitive reappraisal is low. In contrast, when experiencing a

negative event and exhibiting a higher level of cognitive reappraisal, this participant seems to

score lower on perceived stress. Moreover, Figure 5 displays the findings of another

participant who scores generally lower in cognitive reappraisal compared to the scores of the

participant which are displayed in Figure 4. Comparing the findings of Figure 4 and Figure 5,

levels of stress are generally lower for the individual who exhibits higher levels of cognitive

reappraisal when a negative event is present. Thus, it seems that higher utilization of cognitive

reappraisal, when experiencing a negative event is associated with less momentary perceived

stress.



Figure 4
Line Plot displaying low momentary stress, high cognitive reappraisal and experience of a negative

event per measurement point for participant 52857
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Figure 5

Line Plot displaying high momentary stress, low cognitive reappraisal and experience of a negative

event per measurement point for participant 52695
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Discussion

This study aimed at further investigating the relation between the putatively adaptive
emotion regulation strategy cognitive reappraisal and the perception of momentary perceived
stress. In addition, it was of interest to explore the experience of negative events and how
cognitive reappraisal may moderate the relationship between momentary stress perception and
the experience of negative events. The findings revealed that cognitive reappraisal is weakly
negatively related to the perception of stress. Moreover, the results indicate that cognitive
reappraisal does negatively moderate the relation between perceived momentary stress and
negative events.
Main Findings

Previous studies have already investigated the consequences stress can have on an
individual. Those consequences can result in physiological but also psychological health
problems (Bangasser & Valentino, 2014). Therefore, studies have considered the emotion
regulation strategy cognitive reappraisal and the possible positive implications of this rather
adaptive strategy on perceived stress. A study by Chen et al. (2020) has shown that the use of
cognitive reappraisal in moments of experiencing stress, has a buffering effect on perceived
stress, as those constructs are weakly negatively related. Meaningly, individuals who make
use of cognitive reappraisal perceive less stress. Additionally, Moore et al. (2008)
investigated the relation between cognitive reappraisal and stress-related symptoms. The
study findings revealed that cognitive reappraisal is associated with low stress-related
symptoms. The current study adds on this by also finding a significant relation between the
concepts, cognitive reappraisal and perceived stress. This indicates that momentary perceived
stress decreases as cognitive reappraisal increases. Existing research already suggests that
cognitive reappraisal is an adaptive emotion regulation strategy, meaning that it can be linked
to an increase in psychological health (Troy et al., 2013). Therefore, the expectation for this
ESM study was to find less perceived stress within individuals who engage in a high
utilization of cognitive reappraisal, which was validated by the findings. Hence, individuals
who make use of cognitive reappraisal when being faced by stress experience less stress and
thus experience less (mental) health issues which are related to the exposure of stress. Thus, it
can be argued that cognitive reappraisal indeed appears to be an adaptive emotion regulation
strategy which, when utilized to a high degree, protects the individual’s wellbeing from
deterioration.

Nonetheless, less research exists on the possible moderation effect of cognitive

reappraisal on the relation between perceived stress and the experience of negative events.
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Previous research has shown that experiencing a negative event is associated with stress-
related symptoms such as experiencing anxiety or (mental) health problems such as
depression (Zou et al., 2018). One way to deal with the emerging implications of experiencing
a negative event is through emotion regulation (Garnefski et al., 2001). This can potentially
help an individual avoid being overwhelmed by the triggered emotions or stress-related
symptoms that result from experiencing a negative event (Garnefski et al., 2001). Not only the
emerging consequence from such negative events need to be dealt with by the individual but
also the negative event itself. One possible approach that for example can be taken is
cognitive reappraisal. A study by Cohen et al. (2014), has proposed that the engagement in
cognitive reappraisal, when faced with a negative event is associated with an inhibition of
negative content, resulting from such events and hence resulting implications on the
individual's (mental) health. As this is only a suggestion made, the current study was
interested in investigating the relation between cognitive reappraisal and negative events to
further investigate the proposed adaptive association between those two constructs.

Moreover, as a high utilization of cognitive reappraisal seems to be related to less
perceived stress, it is of great interest to see whether this emotion regulation strategy does also
influence the relation between perceived stress and the experience of negative events. The
current study found a weak negative moderation for those constructs. This indicates that
perceived stress is lower when being faced with a negative event while increasingly engaging
in cognitive reappraisal. By finding that perceived stress, when being faced by a negative
event is lower when exhibiting high levels of cognitive reappraisal, compared to exhibiting
lower levels of cognitive reappraisal it again, suggests that cognitive reappraisal is an adaptive
emotion regulation strategy from which the individuals who engage in it benefit in terms of
(mental) health.

Nevertheless, one aspect that should be focused on when considering the main
findings is the high variability that was observable. This aspect has to be acknowledged when
looking at the findings. It became apparent that there is an association between the concepts
of perceived stress, cognitive reappraisal and negative events. Looking at individual cases of
participants of this study has shown that there is a high variability of these concepts within
one person. Within-person association refers to the variation in an individual's relationship to
measured constructs across multiple measurements (Hamaker et al., 2007). A previous ESM
study by Kraiss et al. (2020) investigated the concepts of psychological distress and mental
wellbeing. It was found that there is a high inter-individual variability when unraveling

between and within-person association. This does not only suggest that there is a high
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variability within one participant over the course of the investigative period of 14 days, but
also that this potentially can be applied to the overall sample of this study. In specific, it is
possible that for some individuals there is an association between the above-mentioned
concepts, but this does not necessarily apply to every individual.

Strengths and Limitations

One strength of the current study is the longitudinal design that was chosen. Data was
gathered over a course of 14 days, with four measurement points per day, which allows for
the assessment of momentary states and therefore the acknowledgment of abrupt changes
within the participants (Verhagen et al., 2016). By choosing this design the study setup was
well adapted to collect the desirable data of momentary state and accounted for possible
changes in mood and state of the participants. Furthermore, the choice of a longitudinal
design and a semi-random time schedule accounted for the reduction of recall bias (Shiffman
et al., 2008). Furthermore, the semi-random time schedule, within which the questionnaires
were administered, which allowed for an answering span of two hours gave the participants
the possibility to be flexible within answering the triggered questionnaires and therefore,
reduced the possibility of many missing values. Lastly, the semi-random time schedule
accounts for a relatively high ecological validity (Myin-Germeys & Kuppens, 2021).

Besides the strengths of this study, some limitations also exist. The first limitation this
study exhibits is the fact that some quite high timely demands were placed on participants
who decided to participate in this ESM study. This can potentially account for the 36 of the 96
recruited participants that had to be excluded due to a response rate lower than 50%. The
participants were asked to fill out daily questionnaires four times a day, which puts the
participants into the position of taking time four times a day to properly participate. By
triggering items multiple times a day, it is possible that individuals who for example have a
nine to five occupation are not able to answer items frequently. Therefore, it is possible that
daily life interferes with such a study setup.

A second limitation that can be thought about, is the sampling method that was
chosen. Researchers chose to recruit participants via convenience sampling. This method of
sampling is part of non-probability sampling (Etikan et al., 2016). Convenience sampling
includes participants been chosen who meet certain practical criteria, such as easy
accessibility, geographic proximity, or a willingness to participate in the study (Etikan et al.,
2016). This sampling method was chosen as the researchers had limited time to recruit
participants as well as limited resources, due to the academic context within which the study

was conducted. Choosing this type of sampling can have implications. Through convenience
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sampling not every individual of the population has the same chance to participate in the
study. Therefore, the results are hard to generalize as the sample does not show an accurate
representation of the whole population (Etikan et al., 2016), and therefore the results neither.
This has to be kept in mind when wanting to generalize the findings.

Future Research

After focusing on the limitations of the current study a suggestion for future research
would be to see how the measured constructs behave in a larger and more inclusive context.
The study was limited to a quite small sample with a number of 60 participants, mainly
female university students, or individuals with quite high academic achievements. This is not
a very representative sample of the overall population, which makes it difficult to generalize
the findings. Conducting such a study in a more diverse and more representative sample
would possibly yield different results as well as more representative data of the overall
population. Hence, for future research it would be of great interest to see how results would
differ within a more diverse and larger context.

A second interesting suggestion for future research would be to conduct such an ESM
study in combination with an intervention. As the findings of this study suggest that the
utilization of cognitive reappraisal is associated with less perceived stress, it indicates that the
engagement in this emotion regulation strategy is beneficial for the wellbeing of individuals
who are exposed to stress or stressful events. As aforementioned, stress can have (mental)
health implications when experienced and is part of everyone’s daily life. Therefore, the
interest should lie in supporting the general population within their (mental) health. Future
research could therefore investigate the effects cognitive reappraisal interventions possibly
have on an individual wellbeing and (mental) health. Interventions focusing on cognitive
reappraisal already exist. For example, Kivity and Huppert (2016), investigated the effects of
a micro intervention between the use of cognitive reappraisal and anxiety. Nonetheless, a
combination of a cognitive reappraisal intervention and the use of an ESM study setup are
rather limited. By combining ESM with a cognitive reappraisal intervention, assessment of
the extent to which participants experience stress and the degree to which they make use of
cognitive reappraisal could be ensured before the intervention took place and afterwards.
Moreover, the ESM setup allows for daily life assessment. This would allow for checking for
the possible positive association of the use of cognitive reappraisal and perceived stress and
which changes took place within the utilization of cognitive reappraisal after taking part in the
intervention.

Implications
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As the results of this study show that cognitive reappraisal is negatively associated
with perceived stress it can be argued that cognitive reappraisal indeed seems to be an
adaptive emotion regulation strategy, as research by Krkovic et al. (2018) also suggests.
Therefore, it could be of value to consider or pay more attention to this emotion regulation
strategy in future interventions, although interventions making use of cognitive reappraisal in,
for example, form of Cognitive behavioral therapy (CBT) already exist. One example is a
meta-analysis by Kowalik et al. (2011), who investigated the relation between CBT and
pediatric post-traumatic stress disorder.

Nonetheless, the current study brought insights into the efficacy of the pure
application of cognitive reappraisal itself and extends previous findings into the context of
daily life, by using an ESM study design. A positive psychology approach could be taken for
interventions that rely solely on cognitive reappraisal, as cognitive reappraisal can be
considered an adaptive emotion regulation strategy. In specific, a positive psychological
approach focuses on positive behaviors or positive feelings, which in turn can increase
wellbeing (Sin & Lyubomirsky, 2009). Such interventions are also called positive
interventions and focus on maintaining good wellbeing or increasing it (Yaden et al., 2018).
Increasing wellbeing could possibly be achieved by training individuals in making use of
cognitive reappraisal when being faced with stress or negative events. This could lead to less
(mental) health implications for the individuals taking part in these interventions, as the
experience of stress is associated with a decrease in (mental) health. The insights this study
provides yield ground for future interventions that are aimed at either decreasing stress,
maintaining good wellbeing, or avoiding health implications through the experience of stress,
by focusing on the use of the emotion regulation strategy cognitive reappraisal, in everyday
life.

Conclusion

This study investigated the relation between the emotion regulation strategy cognitive
reappraisal, stress and negative events. Findings revealed that cognitive reappraisal is
negatively associated with perceived momentary stress as well as moderating the relation
between perceived stress and negative events, negatively. Hence, it can be concluded that
individuals who make use of cognitive reappraisal experience less stress in these situations.
Moreover, this study revealed that individuals who make use of cognitive reappraisal when
experiencing a negative event experience a decrease in perceived stress. For future research it
would be interesting to see how the findings would differ with a more diverse and larger

sample, as well as focusing on cognitive interventions combined with an ESM study. Lastly,
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the study brought insight into the use of cognitive reappraisal within an everyday life context
and yields ground for future interventions focusing more on cognitive reappraisal in

combination with the use of ESM.
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Appendix
Appendix A

Informed Consent

INFORMED CONSENT
Dear participant,
Thank you for your participation in this study. Before you participate, it is important that you
understand the goal of this research and what the study will ask from you. The purpose of this
study is to find out how mental health is related to emotion regulation. To explore this
relationship, we want to measure fluctuations in emotions in daily life.
For this study, we will ask you to fill in several questionnaires on your mobile phone. All
questionnaires will be completed in the Ethica app. The study will start with a questionnaire
concerning your demographics and general mental health. This initial questionnaire will take
about 10 minutes to complete. Afterwards, you will receive four questionnaires per day for a
period of two weeks. Notifications will remind you about the next questionnaire. One daily
questionnaire takes approximately 3 minutes to complete. It is important that you answer the
questionnaires as soon as possible. Please make sure that you turn on the notifications for the
Ethica app on your mobile device.

The information that we collect from this research project will be kept confidential. This
means that only the researchers have insight into your answers. All personal data (such as
age, gender etc.) will be anonymized and will not be published and/or given to a third party.
Your

participation in this study is voluntary. You are free to withdraw from this study at

any time and without giving a reason.

Consent

I have read and understood the information provided and had the opportunity to ask
questions. I understand that my participation is voluntary and that I am able to withdraw at
any

time, without a reason or cost. I hereby voluntarily agree to take part in this study.

Appendix B
Perceived Stress Scale

1. In the last month, how often have you been upset because of something that happened
unexpectedly?

2. In the last month, how often have you felt that you were unable to control the important
things in your life?

3. In the last month, how often have you felt nervous and stressed?

4. In the last month, how often have you felt confident about your ability to handle your
personal problems?

5. In the last month, how often have you felt that things were going your way?

6. In the last month, how often have you found that you could not cope with all the things that
you had to do?

7. In the last month, how often have you been able to control irritations in your life?

8. In the last month, how often have you felt that you were on top of things?
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9. In the last month, how often have you been angered because of things that happened that
were outside of your control?

10. In the last month, how often have you felt difficulties were piling up so high that you
could not overcome them?

Appendix C

Stress Item

‘How stressed do you feel right now?’

Appendix D

Emotion Regulation Questionnaire

Strongly Mostly Somewhat Neither Somewhat Mostly | Strongly

disagree disagree disagree agree or agree agree agree
g g g disagree g g g

1. When [ want
to feel a more
positive
emotion (such
as joy or m m m m m m o
amusement), |
change what I
am thinking
about

2. When I want
to feel less
negative
emotion (such
as sadness or
anger), | change
what I am
thinking about.

3. When I am
faced with a
stressful
situation, I
make myself
think about it in
a way that helps
me stay calm.

4. When I want
to feel more
positive
emotion, |
change the way
I am thinking
about the
situation.
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5. I control my
emotions by
changing the
way [ think o o O i i i
about the
situation I am
in.

6. When I want
to feel less
negative
emotion, |
change the way
I am thinking
about the
situation.

Appendix E

Items Cognitive Reappraisal

‘In the last hour, I controlled negative feelings by changing the way I think about the situation
Tamin’.

‘In the last hour, I tried to look at the cause of my negative feelings from a different

perspective’.

Appendix F

Items Stressful Events

‘Think of the most striking event or activity in last hour. How (un)pleasant was this event or
activity?’. ‘Think of the most striking event or activity in the last hour. How stressful was this

event or activity?’,



