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Abstract
Conflicts are an undesirable yet common aspect of daily interactions with wideranging negative consequences. The present research aimed to examine the buffering
effect of experimentally instructed reappraisal on self-reported, physiological and
behavioral stress indices during interpersonal conflicts, taking into account habitual
emotion regulation strategies. For this, 145 participants experienced a standardized
laboratory conflict with the instruction to either reappraise (n 5 48), to suppress
(n 5 50), or with no instruction (n 5 47) while cardiovascular and neuroendocrine
measures were taken. Participants were allowed to eat sweet and salty snacks during
the conflict situation. Prior to as well as after the conflict, participants reported on
their subjective stress level. Reappraisal instructions were only effective for high
habitual reappraisers who exhibited lower cardiovascular and cortisol reactivity and
demonstrated fewer snack-eating behaviors under reappraisal instructions than under
suppression or no instructions. The opposite pattern emerged for low habitual reappraisers. Neither experimentally instructed nor habitual reappraisal by itself reduced
the negative effects of conflicts. Our findings complement the literature on the diverging effects of instructed reappraisal in tense social interactions.
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1 | INTRODUCTION
Interpersonal conflicts are common stressors in all arenas of
life (Narayanan, Menon, & Spector, 1999). They have
attracted special interest in research on workplace stress,
which distinguishes task conflicts from emotional (or relationship) conflicts (Jehn, 1997). Whereas task conflicts, which
focus purely on task aspects, can be constructive, as they can
help to find better solutions (e.g., Schulz-Hardt, Brodbeck,
Mojzisch, Kerschreiter, & Frey, 2006), conflicts that include
interpersonal friction and hostility (emotional conflicts) generally have negative consequences. These types of conflict
threaten the fundamental human need to maintain high social
esteem (e.g., Semmer, Jacobshagen, Meier, & Elfering, 2007)
and consequently produce distress and strain (Medina, Munduate, Dorado, Martínez, & Guerra, 2005; Spector & Jex,
Psychophysiology. 2018;e13086.
https://doi.org/10.1111/psyp.13086

1998). Hence, in these potentially negative situations, stressbuffering emotion regulation strategies are especially useful
not only at the workplace but also in other life domains.
Two well-researched emotion regulation strategies are
(cognitive) reappraisal and (expression) suppression (Gross
& John, 2003). Reappraisal refers to reevaluating a situation’s meaning to alter the emotional experience and can be
used to up- or downregulate emotions or to change the type
of emotion experienced (Shiota & Levenson, 2009). In order
to downregulate emotions, individuals can either reframe the
stressor in an objective, unemotional way (Gross, 1998)
or focus on the positive aspects of the event (Shiota &
Levenson, 2009). The habitual use of reappraisal is positively related to interpersonal functioning, well-being, and
stress resilience (e.g., Carlson, Dikecligil, Greenberg, &
Mujica-Parodi, 2012; John & Gross, 2004).
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As such, instructing individuals to reappraise should be a
promising strategy in a stressful situation. Yet, even though
instructed reappraisal is overall an effective strategy according to a meta-analysis by Webb, Miles, and Sheeran (2012),
when considering different types of emotional stimuli,
instructed reappraisal was more effective for the regulation
of emotions elicited by passive picture viewing than by a
social stress task. Specifically, the limited research on the
use of reappraisal instructions in social settings (e.g., during
the discussion of distressing topics or during a socialevaluative speech task) came to contradictory results. In
some cases, instructed reappraisal increased (e.g., Denson,
Creswell, Terides, & Blundell, 2014), in others it decreased
(physiological) stress responses (e.g., Ben-Naim, Hirschberger, Ein-Dor, & Mikulincer, 2013; Gong, Li, Zhang, &
Rost, 2016); alternatively no clear effects on (physiological)
stress indices emerged (Butler et al., 2003; Butler, Gross, &
Barnard, 2014; note that three other (older) studies by Butler
and collegues use the same data set as Butler et al., 2014,
and are therefore not reported here). Hence, the buffering
effects of instructed reappraisal on stress responses seem to
be less clear-cut for emotion regulation in a social setting.

1.1 | Nonsocial versus social stressors
There are several reasons for why the effects of instructed
reappraisal on stress responses observed during the passive
viewing of videos or pictures may not generalize to the
demands of social settings. First, when faced with a video or
slide, it is possible to withdraw from the situation by closing
the eyes, focusing on nonthreatening content, or turning
away from the screen. These behaviors are not appropriate in
a social situation. Reappraisal requires individuals to override
their automatic reaction to the emotional content of an event
(e.g., Sheppes & Meiran, 2008) and to cognitively elaborate
on the situation. Thus, when instructed reappraisal is used to
downregulate emotions elicited by a high intensity stressor
such as a social stressor, it may compete for cognitive resources needed for coping with the stressor (Sheppes & Gross,
2011; Sheppes & Meiran, 2008). However, this demand may
be less onerous for people who habitually use reappraisal
and hence have practice in its use in social contexts. By contrast, individuals who do not habitually engage in reappraisal
may find the task to reappraise during a social stressor to be
an additional cognitive burden, causing in fact additional
stress. The present study addressed the interaction between
instructed and habitual forms of emotion regulation in a
stressful social setting—during an interpersonal conflict.
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regulation strategies on stress in an interpersonal conflict situation using a multimodal assessment of stress. This question
is novel and has not been previously addressed. Based on the
considerations above, we predicted that reappraisal instructions would be more effective for individuals who habitually
engage in reappraisal to regulate emotions. For individuals
who do not habitually engage in reappraisal, higher stress
under reappraisal instructions was expected. We included
two control conditions: first, a no instruction control condition and, second, a suppression instruction control condition.
Suppression is a less effective emotion regulation strategy, which typically results in negative side effects (see studies by Butler and colleagues, e.g., Butler et al., 2003).
However, individuals practiced in suppression do not experience these negative effects to the same degree (Butler, Lee,
& Gross, 2007). Hence, suppression instructions may trigger
fewer negative effects when used by individuals who habitually engage in suppression to regulate emotions. However,
we would not expect that this results in better coping with
the stressor. Rather, for people who habitually use suppression, its instructed use should not cause additional stress.
In this study, we assessed stress reactions through selfreported stress, physiological indices of stress (cardiovascular
and cortisol reactivity), as well as through snack food intake
as a behavioral index of stress (see, e.g., Cartwright et al.,
2003; Groesz et al., 2012) during the interpersonal conflict.
The effects of reappraisal on eating behaviors during social
stressors have not been examined yet, and evidence for the
effects of reappraisal on eating behaviors during nonsocial
stressors is mixed. Even though Taut, Renner, and Baban
(2012) found that reappraisal reduces the likelihood of eating
while watching fear-inducing movie clips, other findings
regarding the effects of either habitual or instructed reappraisal on the desire to eat and eating behaviors during nonsocial negative emotional situations are less clear (Evers,
Marijn Stok, & de Ridder, 2010; Svaldi, Caffier, & TuschenCaffier, 2010). However, these studies did not (fully) take
into account that people’s habitual eating style during stress
differs—whereas some people eat more when stressed (stress
hyperphagics), others tend to eat less (stress hypophagics), or
their eating is not affected by stress (Oliver & Wardle, 1999;
Sproesser, Schupp, & Renner, 2014; Zellner et al., 2006).
Hence, we expected differential effects of the interaction
between emotion regulation instructions and habitual emotion regulation strategies on snack food intake for stress
hyper- and hypophagics.

2 | METHOD

1.2 | The present study

2.1 | Participants and design

The aim of the study was to assess the interaction between
emotion regulation instructions and habitual emotion

We based our power analysis for the interaction between
instructed and habitual reappraisal on the mean effect size of
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a categorical by continuous variable interaction of ƒ2 5 .059
observed across three studies by Kafetsios, Andriopoulos,
and Papachiou (2014). To detect this effect with an alpha
level of .05 and a power of at least .80, a total of 146 individuals (97 women) were recruited via the participant database
at the Humboldt-Universität zu Berlin (PESA). As one participant (0.7%) discontinued participation, data from 145 participants (96 women; Mage 5 32.2, SDage 5 12.2) were
included in the analyses. Participants were randomly
assigned to one of three conditions: reappraisal (n 5 48), suppression (n 5 50), no instruction (n 5 47). We asked participants to not eat, drink (except for water), chew gum, brush
their teeth, or exercise 2 hr prior to the laboratory session.
All participants reported being in good health (specifically,
no one reported any severe infections, cancer, tumors,
immune, autoimmune, or metabolic diseases or endocrine
disorders), and nobody took prescription medication (except
for oral contraceptives). They participated individually and
received either course credit or e10 per hour. The laboratory
session lasted approximately 1 hr 20 min. The study was carried out in accordance with the guidelines of the Declaration
of Helsinki and was approved by the Institutional Ethics
committee. Participants were aware that they had the right to
discontinue participation at any time and that their responses
were confidential. Men and women were equally distributed
across conditions, v2(2, N 5 145) 5 0.13, p 5 .937, as was
menstrual cycle phase (p 5 .524, Fisher’s exact test).

2.2 | Procedure
One day prior to the laboratory session, participants completed an online questionnaire measuring demographics (sex,
age, menstrual cycle phase, smoking behavior), planned time
to get up on the next day, habitual emotion regulation strategies, and habitual eating behaviors. Due to equipment malfunction and participants’ error (two participants confirmed
to have filled out the questionnaire but no data could be
matched to their code), online questionnaire data from four
participants were missing. Upon arrival at the laboratory,

FIGURE 1
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after providing informed consent, participants were seated in
a comfortable chair in front of a computer screen and electrodes were attached. After watching a relaxing baseline video
during which a baseline cortisol sample was taken, participants reported on their subjective stress level. Then, they
engaged in a standardized laboratory task designed to elicit
the interpersonal conflict. Depending on the condition, they
were instructed to either reappraise or to suppress or received
no instruction. Cardiovascular activity was measured continuously. To control for diurnal variation in cortisol levels,
conditions were uniformly distributed across morning (9:00–
12:00), afternoon (12:00–15:00), and evening (15:00–18:30)
sessions, v2(4, N 5 145) 5 0.92, p 5 .922. Participants had
the opportunity to eat treats (sweets and salty snacks) during
the entire conflict situation. Following the conflict, participants reported again on their subjective stress level, answered
some affectively neutral questions, and worked on a riddle
until approximately 15 min past the climax of the conflict
when poststressor cortisol was taken. Then, participants were
asked about the amount of conflict they had experienced during the conflict task and whether they had reappraised or
suppressed their emotions during the conflict task. Finally,
after completing a postexperimental questionnaire, detaching
the electrodes, and measuring participants’ height and
weight, participants were first asked to report their emotion
regulation instructions and then were fully debriefed and
all outstanding questions were answered by the investigator. Figure 1 shows the time line for the experimental
procedures.

2.3 | Laboratory conflict task
To evoke a standardized but emotionally arousing conflict,
we used a task developed by Mauersberger, Hess, and Hoppe
(2018). For this, participants discussed the implementation of
an organizational measure with a same sex interaction partner via video messages. This individual, in fact, did not exist,
and all answers were prerecorded and carefully programmed
to match participants’ choices in a way that created a task

Time line for the experimental procedures. IBI 5 interbeat interval. ER 5 emotion regulation
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conflict. As the simulated participant additionally behaved in
an unfriendly and malicious manner, an emotional conflict
emerged in addition to the task conflict.
The conflict task consisted of two blocks—a first block
where the content of an organizational measure and a second
block where the precise realization of the measure were discussed. A random choice was simulated such that participants always started the discussion. Participants took
position regarding several aspects of the implementation of
the organizational measure by choosing one of several
options from a list. Once an option was chosen, participants
were asked to explain their choices in a video statement.
They then received a video statement from the virtual interaction partner (based on their response choices) who systematically argued against their choices in an unfriendly manner
(see online supporting information Appendix S1 for an
exemplary range of options and an exemplary response of a
simulated interaction partner to one of those options). The
conflict reached its climax after an exchange of 13 video
messages when participants had to watch their interaction
partners submit the final evaluation of the collaboration:
They were told in a resolute and unempathic way that all
their choices were inconclusive and that their line of argument was foolish throughout. The conflict task was validated
with an independent sample (see supporting information
Appendix S1 for validation data).

2.4 | Emotion regulation instructions
Participants received emotion regulation instructions prior to
the conflict task as part of the written instructions presented
on screen. The instructions for the reappraisal condition
were: “During the following team activity, think about the
situation in such a way that you remain calm and dispassionate,” and for the suppression condition: “During the following team activity, behave in such a way that your partner
does not know you are feeling any emotions at all” (Butler
et al., 2003). In the no instruction condition, no instructions
were given. To ensure full understanding of the instructions,
participants repeated the instructions in their own words to
the experimenter immediately after reading them.

2.5 | Self-report measures
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7 5 strongly agree. Data from one participant were excluded,
as responses to several items were missing.

2.5.2 | Habitual eating behaviors
The habitual tendency to eat in response to interpersonal
stress was measured with one item using a 5-point response
scale: “When other people cause me stress (e.g., partner,
friends, relatives, colleagues), I eat . . . 1 5 much less than
usual, 2 5 less than usual, 3 5 the same as usual, 4 5 more
than usual, 5 5 much more than usual” (see Sproesser et al.,
2014). Further, emotional eating was measured with the subscale “emotional eating behaviors” of the German version of
the Dutch Eating Behavior Questionnaire (Van Strien,
Frijters, Bergers, & Defares, 1986) by Grunert, 1989. Participants had to answer the 10 items on a 5-point response scale
anchored with 1 5 never and 5 5 very often (a 5 .92).

2.5.3 | Self-reported stress
To reduce participants’ awareness of our aim to assess their
subjective stress level, we embedded the relevant items into
a questionnaire that supposedly measures physical sensation
relevant to a laboratory task (e.g., eyes hurting, tense
muscles, see Hess & Blairy, 2001). On a 7-point response
scale anchored with 1 5 not at all and 7 5 very much, participants rated the degree to which they felt stressed and relaxed
in this very moment (abaseline 5 .60, apostconflict 5 .66). Selfreported stress reactivity was calculated by subtracting the
score prior to the conflict from the score after the conflict.

2.5.4 | Conflict perception
The German version of Jehn’s Conflict Scale (Jehn, 1995) by
Lehmann-Willenbrock, Grohmann, and Kauffeld (2011) was
adapted for the laboratory setting. Specifically, we asked for
the presence or absence, respectively, of conflicts during the
conflict task and, if present, participants were asked to rate
the intensity and not the frequency of task conflicts (e.g.,
“How intense were these differences of opinion between you
and your interaction partner?”; a 5 .57) and emotional conflicts (e.g., “How intense were these tensions between you
and your interaction partner?”; a 5 .83) on a 6-point
response scale (from 1 5 mild to 6 5 intense).

2.5.1 | Habitual emotion regulation strategies
We used the German version of the Emotion Regulation
Questionnaire (Gross & John, 2003) by Abler & Kessler
(2009) to measure habitual reappraisal (a 5 .86) and habitual
suppression (a 5 .78) with 10 items. Participants indicated
their agreement or disagreement with each item on a 7-point
response scale ranging from 1 5 strongly disagree to

2.5.5 | Use of reappraisal and suppression
Participants rated the degree (from 1 5 not at all to 5 5 very
much) (a) to which they thought about the situation in such a
way that they remained calm and objective, and (b) to which
they behaved in such a way that their partners did not recognize that they were feeling any emotions.
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2.5.6 | Postexperimental questions
Participants answered several questions regarding the perceived relationship quality (“I felt understood/respected/taken
seriously”; a 5 .78), the perceived (communication) competence of the interaction partner (“My interaction partner was
competent/attentive/expressive/used more constructive criticism/used less destructive criticism/had an informed opinion,” “I took my interaction partner seriously”; a 5 .66), the
perceived positive stance of the interaction partner (“My
interaction partner was friendly/showed positive emotions,”
“In spite of discrepancies in opinion, we liked each other”;
a 5 .66), the negative stance of the interaction partner (“My
interaction partner showed negative emotions”) and their
own engagement in the task (“It worked out well for me to
discuss [the implementation of the organizational measure]
via video messages”) on a 7-point response scale (from
1 5 not at all to 7 5 very much). Data from one participant
were excluded due to an abnormal response pattern.

2.6 | Physiological and behavioral measures
2.6.1 | Cardiovascular activity
Electrocardiography (ECG) was continuously recorded at a
sampling rate of 1000 Hz. For this, after the skin was cleansed
with rubbing alcohol, two prejelled Mindware Ag/AgCl snap
disposable vinyl electrodes were placed on the participants’
right collarbone and left lower rib, and one prejelled Mindware
Ag/AgCl snap disposable vinyl reference electrode was placed
on participants’ right lower rib. A Mindware BioNex impedance cardiograph amplifier with a band-pass filter of 0.5 Hz–
100 Hz (and a 50 Hz notch filter) was used, and the ECG signal
was converted into R-wave intervals. Artifacts and recording
errors were corrected manually. Interbeat interval (IBI) data
from two participants (one in the reappraisal condition, one in
the suppression condition) were removed from the analyses due
to excessive artifacts. IBI reactivity was calculated by subtracting baseline IBI (i.e., average IBI during the 5 min of the baseline video) from the average IBI during the last video message
that participants received from interaction partners, which lasted
approximately 40 s.

2.6.2 | Salivary cortisol
Saliva was collected using standard Salivettes (Sarstedt AG &
Co., N€
umbrecht, Germany). Participants were asked to place
the swab in their mouth and were instructed to gently chew on
it for about 90 s (until saturated with saliva) and then replace it
in the tube. Pre- and postconflict salivary cortisol samples were
stored at 2208C in a freezer in our laboratory before being sent
to the Laboratory of Biopsychology at the Technical University
of Dresden, Germany, for analysis. After thawing, Salivettes
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were centrifuged at 3,000 rpm for 5 min, which resulted in a
clear supernatant of low viscosity. Salivary cortisol concentrations were measured using a commercial immunoassay kit with
chemiluminescence detection (IBL International, Hamburg,
Germany). Intraassay and interassay coefficients of variations
were below 8%. The lower limit of detection was 0.43 nmol/
liter. All saliva samples had detectable levels of cortisol. Cortisol reactivity was calculated by subtracting log-transformed
baseline salivary cortisol (i.e., salivary cortisol during the 5 min
of the baseline video) from the log-transformed salivary cortisol
approximately 15 min past the end of the conflict task.

2.6.3 | Food intake
Food bowls were placed on the table next to the computer
screen at the beginning of the procedure. To account for the
differences in preferences for salty or sweet food, food bowls
were filled with salted pretzels, M&Ms, and gummy bears.
The food was presented as an incentive for participation, and
participants were encouraged to help themselves. The food
bowls were weighed at the beginning and at the end of the
experiment. The index for food intake was created by subtracting the final from the initial weight. Data from five participants were removed from the analyses due to food intake
scores > 3 interquartile range from the 75th percentile.

3 | RESULTS
Preliminary analyses of variance (ANOVAs) with condition
as factor indicated that participants in different conditions
did not differ significantly in their habitual use of reappraisal,
F(2, 137) 5 0.02, p 5 .984, h2p < .001, or suppression, F(2,
137) 5 0.04, p 5 .958, h2p 5 .001, their habitual eating behaviors (eating in response to interpersonal stress, F(2, 138) 5
0.88, p 5 .418, h2p 5 .013, emotional eating, F(2, 138) 5
0.05, p 5 .955, h2p 5 .001), their baseline self-reported stress,
F(2, 142) 5 0.72, p 5 .489, h2p 5 .010, their baseline IBI,
F(2, 140) 5 0.001, p 5 .999, h2p < .001, or baseline cortisol,
F(2, 142) 5 0.90, p 5 .409, h2p 5 .013. Further, across conditions, one-sample t tests revealed that nearly all participants
perceived a task conflict, M 5 100%, t(144) 5 307, p < .001,
d 5 25.5, CI95% 5 [99%, 100%], as well as an emotional conflict, M 5 97%, t(144) 5 102, p < .001, d 5 8.49, CI95% 5
[95%, 99%], during the conflict task.
In order to examine whether conditions had distinct
effects as a function of habitual emotion regulation strategies,
we created two dummy-coded variables based on the categorical instruction variable (which was comprised of the
three conditions: reappraisal, suppression, and no instruction,
with the no instruction condition as the reference group). In
all following regression analyses, continuous variables were
z-standardized, and interaction terms were calculated by
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multiplying z-standardized continuous variables with dummycoded mean centered categorical variables. To account for
potential violations of homoscedasticity,1 we used robust
standard error estimators for the regression coefficients.

3.1 | Manipulation check
We had predicted that the effect of emotion regulation
instructions on the implementation of the instructions would
be moderated by participants’ habitual preference for emotion regulation. Hence, no main effect of condition was
expected. To test our assumptions, we first conducted an
ANOVA with condition as factor, which revealed no significant difference in reported use of reappraisal between conditions: F(2, 142) 5 0.43, p 5 .653, h2p 5 .006. We then
conducted a multiple regression analysis to predict the
reported use of reappraisal during the conflict task from condition and habitual reappraisal. That is, use of reappraisal
was regressed on the reappraisal and suppression condition
contrast, as well as on habitual reappraisal (Step 1) and on
the interaction between the reappraisal condition contrast and
habitual reappraisal (Step 2). Results revealed that only
habitual reappraisal (b 5 .26, p 5 .018) but not the reappraisal condition contrast was significantly associated with
reported use of reappraisal during the conflict task. Further,
as expected, the interaction between the reappraisal condition
contrast and habitual reappraisal was significant (b 5 .55,
p 5 .041). Probing the interaction effect following Aiken and
West’s (1991) instructions (see Figure 2 for a visualization
of the simple slopes) showed that only high habitual reappraisers (here and in the following, high always refers to
scores 1 SD above the mean) reported using significantly
more reappraisal in the reappraisal condition compared to the
other two conditions (simple slope z 5 .46 (.23), t 5 2.00,
p 5 .047). This effect reverses for low habitual reappraisers
(here and in the following, low always refers to scores 1 SD
below the mean); however, the simple slope was not significant. As it is an arbitrary decision whether the condition or
the habitual emotion regulation strategy should function as
moderator, we also conducted simple slope analyses where
we used the condition as moderator: Simple slope analyses
revealed that participants used significantly more reappraisal
with increasing levels of habitual reappraisal in the reappraisal condition (simple slope z 5 .63 (.25), t 5 2.58,
p 5 .011). No such effects could be found in the other two
conditions.

1

There is reason to suspect problems with homoscedasticity in one of the
regression analyses: Similar to Taut, Renner, and Baban (2012), participants were free to eat snacks during the conflict task. Hence, only 63%
of the participants started to eat, which resulted in a right-skewed distribution of the food intake measure.

MAUERSBERGER

ET AL.

With regard to the use of suppression, we similarly first
conducted an ANOVA with condition as factor, which also
revealed no significant difference in reported use of suppression between conditions: F(2, 142) 5 1.72, p 5 .184,
h2p 5 .024. Then, we regressed use of suppression on the reappraisal and suppression condition contrast, as well as on habitual suppression (Step 1) and on the interaction between the
suppression condition contrast and habitual suppression (Step
2). No significant effects emerged for the first step (ps  .081).
However, the suppression condition contrast by habitual suppression interaction term indicated a significant differential
effect for high and low habitual suppressors (b 5 .36,
p 5 .018, see Figure 2). Similarly to the results for reappraisal,
simple slope analyses revealed that high habitual suppressors
reported using significantly more suppression in the suppression condition compared to the other two conditions (simple
slope z 5 .70 (.26), t 5 2.74, p 5 .007). In contrast, no such
effects could be found for low habitual suppressors. Further,
when condition was used as moderator, we found that, in the
suppression condition, participants used significantly more
suppression with increasing levels of habitual suppression
(simple slope z 5 .30 (.10), t 5 3.04, p 5 .003). No such
effects could be found in the other two conditions.
In sum, self-reports obtained after the conflict task suggested that participants who typically engage in reappraisal
or suppression used the respective strategy more when
instructed to do so than when instructed to do something else
or not instructed at all and than participants who typically do
not engage in reappraisal or suppression.

3.2 | The effect of emotion regulation
instructions and habitual emotion regulation
strategies on stress indices
We had predicted that the effect of emotion regulation instructions on stress indices would be moderated by participants’
habitual preference for emotion regulation. As several
ANOVAs with condition as factor did not reveal significant
differences between conditions for any of the stress indices
(ps  .141), we conducted multiple regression analyses on the
stress indices (self-reported stress reactivity, IBI reactivity,
cortisol reactivity, and food intake) to assess the effects of
reappraisal condition and habitual reappraisal as well as of
suppression condition and habitual suppression (Step 1). Only
the main effect of habitual suppression reached significance
for IBI reactivity and food intake as dependent variables:
Habitual suppression significantly reduced IBI reactivity and
increased food intake. No other main effects emerged (see
Table 1 for the exact coefficients). Yet, when adding the interaction terms between condition and habitual emotion regulation strategy (Step 2), a significant reappraisal condition
contrast by habitual reappraisal interaction emerged for IBI
reactivity, cortisol reactivity, and food intake. Simple slope
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F I G U R E 2 Interaction between reappraisal condition and habitual reappraisal on use of reappraisal and interaction between suppression condition and
habitual suppression on use of suppression. “Control” refers to the other two conditions. Asterisks display significance of simple slopes (*p < .05, **p < .01)

analyses indicated that high habitual reappraisers showed significantly lower cortisol reactivity (simple slope z 5 2.66
(.25), t 5 22.62, p 5 .010), and low habitual reappraisers
showed significantly higher cortisol reactivity (simple slope
z 5 .59 (.27), t 5 2.20, p 5 .029) in the reappraisal condition
compared to the other two conditions. Further, high habitual
reappraisers ate significantly less (simple slope z 5 2.81
(.23), t 5 23.61, p < .001) and low habitual reappraisers ate
more (albeit not significantly more) in the reappraisal condition compared to the other two conditions (see Figure 3 for a
visualization of the simple slopes). It should be noted that this
effect was further qualified by habitual eating in response to
interpersonal stress and that similar results could be found
when considering only those participants who ate at all and
when only eating versus noneating was examined (see supporting information Appendix S1 for additional analyses). A
similar pattern without significant simple slopes emerged for
IBI reactivity (larger IBI difference scores for high habitual
reappraisers and smaller IBI difference scores for low habitual

TA B LE 1

reappraisers in the reappraisal condition compared to the other
two conditions, see Figure 3). Simple slope analyses with condition as moderator revealed three significant effects: In the
reappraisal condition, participants showed significantly larger
IBI difference scores (simple slope z 5 .35 (.14), t 5 2.56,
p 5 .012), significantly lower cortisol reactivity (simple slope
z 5 2.42 (.11), t 5 23.81, p < .001), and significantly
reduced food intake (simple slope z 5 2.29 (.14), t 5 22.04,
p 5 .044) with increasing levels of habitual reappraisal. No
such effects could be found in the other two conditions.
No significant main effects or interaction effects emerged
for self-reported stress reactivity. Inspection of the means of
high and low habitual reappraisers (see Figure 3) revealed
that low habitual reappraisers reported higher stress reactivity in the reappraisal condition than either high habitual
reappraisers in the reappraisal condition or high or low habitual reappraisers in the other two conditions. However, this
difference was not significant. In sum, only participants who
typically engage in reappraisal showed evidence of reduced

Effects of condition and habitual emotion regulation on four indices of stress
Stress
reactivity
b

Step 1
Reappraisal condition
Habitual reappraisal
Suppression condition
Habitual suppression

Note. IBI 5 interbeat interval.
*p < .05. **p < .01. ***p < .001.

b

b

DR2

.01
2.19
.05

140

.07

.09**
2.63
.09

.06*
2.49
2.20

***

.12*
139

DR2

2.33
.04
.07
.16*

.04
.39
2.12

b

.01
2.04
.01
.07
.05

*

.05

Food intake
DR2

.08*
2.01
.10
.02
2.26**

.24
2.06
.27
.14

Total R2
N

Cortisol
reactivity

.04

Step 2
Reappraisal Condition 3 Habitual Reappraisal
Suppression Condition 3 Habitual Suppression

DR2

IBI reactivity

**

.10*
140

.12**
135
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Interaction between reappraisal condition and habitual reappraisal on four indices of stress. “Control” refers to the other two conditions.
IBI 5 interbeat interval. Asterisks display significance of simple slopes (*p < .05, **p < .01, ***p < .001)

FIGURE 3

stress in terms of physiological stress indices and snack food
consumption when instructed to reappraise.
Several factors are known to influence physiological
stress reactivity such as sex, age, body mass index (BMI),
hours awake, smoking, menstrual cycle phase, and use of
oral contraceptives (Dickerson & Kemeny, 2004; Foley &
Kirschbaum, 2010; Kirschbaum, Kudielka, Gaab,
Schommer, & Hellhammer, 1999). Further, sex, age, BMI,
smoking, and habitual eating behaviors influence the amount
of snack food eaten under stressful conditions (Grunberg,
1982; Grunberg & Straub, 1992; Zellner et al., 2006). Supplementary analyses including these variables were carried
out (see supporting information Appendix S1) and confirmed
that even though one or the other control variable influenced
IBI reactivity, cortisol reactivity, or food intake, the interaction between the reappraisal condition contrast and habitual
reappraisal remained significant throughout the analyses.
Further, supplementary analyses (see supporting information
Appendix S1) revealed the same results when separate models for reappraisal and suppression were run.

3.3 | Exploratory analyses
In search of potential reasons for why only individuals who
habitually reappraise benefit from the stress-alleviating
effects of instructed reappraisal, we conducted exploratory
analyses on participants’ perceptions of the relationship

quality, the competence of the interaction partner, the positive and negative stance of the interaction partner, as well as
on their engagement in the conflict task, which were assessed
at the end of the experimental session. Similar to the analyses
of condition and habitual emotion regulation strategy on
stress, a significant interaction between the reappraisal condition contrast and habitual reappraisal emerged for relationship quality, b 5 .41, p 5 .015, and for the competence of
the interaction partner, b 5 .45, p 5 .005. Further, we found
a significant main effect of the reappraisal condition contrast
on the competence of the interaction partner, b 5 .40,
p 5 .046. Yet, this significant main effect was qualified by
the significant interaction effect: Simple slope analyses indicated that high habitual reappraisers perceived interaction
partners as significantly more competent in the reappraisal
condition compared to the other two conditions (simple slope
z 5 .86 (.26), t 5 3.26, p 5 .001). However, this was not the
case for low habitual reappraisers. Simple slope analyses
revealed a similar pattern, albeit without significant simple
slopes, for relationship quality (higher relationship quality
for high habitual reappraisers and lower relationship quality
for low habitual reappraisers in the reappraisal condition
compared to the other two conditions). Further, when condition was used as moderator, results revealed that participants
perceived interaction partners as significantly more competent (simple slope z 5 .24 (.11), t 5 2.11, p 5 .036), and
experienced significantly higher relationship quality (simple
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slope z 5 .28 (.12), t 5 2.42, p 5 .017) in the reappraisal condition with increasing levels of habitual reappraisal. No such
effects could be found in the other two conditions. This finding suggests that the overall interaction quality is lower for
individuals who do not habitually reappraise but are
instructed to do so. One can speculate that this is due to a
higher cognitive load posed by the unfamiliar regulation
task, which allowed less focus on the interaction (see Butler
et al., 2007, for a similar argument).

4 | DISCUSSION
In Western cultures, reappraisal tends to be associated with
clear benefits, whereas suppression is seen as a maladaptive
emotion regulation strategy (Gross, 1998). We examined the
interaction between emotion regulation instructions and
habitual emotion regulation strategies on stress in an interpersonal conflict situation modeled on a workplace conflict. In
line with previous research (see, e.g., Lam, Dickerson, Zoccola, & Zaldivar, 2009), we found that habitual suppression
had adverse effects on physiological and behavioral measures of stress (cardiovascular reactivity and amount of snack
food intake). Further, high habitual suppressors seemed to
accrue even more negative effects when additionally
instructed to suppress (see supporting information Appendix
S1). This is in contrast to findings that individuals practiced
in suppression can use this strategy more successfully (Butler
et al., 2007). However, in the case of Butler and colleagues,
the use of suppression was culturally adequate and hence its
users may have learned to use it successfully in that context.
More importantly, the present findings suggest that
instructing a person to reappraise a situation is not always
effective. We did not find a buffering effect of reappraisal
instructions. This is in line with previous research that
focused on reappraisal in social settings (Butler et al., 2003;
Denson et al., 2014). In an extension of previous findings,
we found that under reappraisal instructions only high habitual reappraisers successfully downregulated their emotions
as shown by physiological and behavioral stress indices.2 In
contrast, low habitual reappraisers experienced the interpersonal conflict as particularly negative when instructed to
reappraise than when given other or no instructions. This is
2
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The reason for the stress-buffering effect of reappraisal instructions for
high habitual reappraisers may be that they were the ones who engaged
in reappraisal the strongest. Yet, note that even though high habitual
reappraisers in the reappraisal condition reported using reappraisal more
intensively than low and high habitual reappraisers in all other conditions, the overall use of reappraisal was high throughout conditions.
Thus, all participants reported that they have reframed the meaning of
the event to a certain degree, probably as a means to protect the self
(which has been severely attacked by the interaction partner during the
conflict task).
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suggestive of the notion that being required to reappraise
during a demanding social interaction “backfires” on those
who have little experience with this strategy. In fact, it seems
that the resulting inadequate implementation of the reappraisal instructions increased stress in low habitual reappraisers, because the inhibition of their habitual emotion
regulation strategy in order to try and reappraise consumed
cognitive resources that could have been used to address the
stressful event. An alternative hypothesis could be that low
habitual reappraisers simply forgot their instructions. However, debriefing interviews showed that only five participants
did not clearly remember the content of the instructions they
received prior to the interpersonal conflict. Hence, a lack of
expertise in the use of reappraisal is more likely the reason
for the failure to implement the strategy successfully.
In sum, in interpersonal conflicts or similarly demanding
social situations, it does not suffice to simply instruct people
to reappraise. Rather, in order for reappraisal to be effective
in complex everyday social stress situations, it has to become
a habitual reaction. Emotion regulation abilities are skills that
can be expanded and trained (Arthur, Bennett, Edens, &
Bell, 2003; Berking & Lukas, 2015). Only if reappraisal
instructions are internalized and practiced can they work
effectively in real-life situations.

4.1 | Self-reported, physiological,
and behavioral measures of stress
We observed that high habitual reappraisers under reappraisal instructions experienced lower stress measured with
physiological (i.e., cardiovascular and cortisol reactivity) and
behavioral (i.e., amount of snack food intake) stress indices.
However, we did not find effects on self-reported stress. At
first glance this is concerning, as we would expect that successful downregulation via reappraisal use should be evident
to the participants themselves as well. Yet, whereas the physiological and behavioral measures were taken during the conflict task (due to the time delay of cortisol responses, cortisol
levels measured after a stressor actually reflect physiological
stress levels during a stressor), self-report was obtained after
the conflict task. It is possible that by that time effects had
already diminished. It is also possible that the lack of effects
in self-reported stress for high habitual reappraisers reflects
the “mood-buffering cortisol effect” (Het, Schoofs, Rohleder,
& Wolf, 2012). This effect implies that poststress negative
affect inversely relates to cortisol levels during a stressor.
Het et al. (2012) suggest that a pronounced cortisol response
may help to cope with negative affect and thus leads to an
attenuated negative affect after the end of the stressor. Thus,
it is possible that high habitual reappraisers who were asked
to reappraise reported lower levels of stress after the conflict
because of an effective use of this strategy. In contrast, the
other groups reported lower levels of stress after the end of
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the conflict because by that time the mood-buffering cortisol
effect had set in. To avoid discrepancies between physiological and self-reported measures of stress, Campbell and Ehlert
(2012) suggest using repeated real-time evaluations of subjective stress. However, in the framework of a realistic interpersonal conflict situation, real-time stress evaluations would
have been disruptive to the development of the conflict.

4.2 | Content of the reappraisal instructions
It is important to keep in mind that research on the effects of
reappraisal instructions during passive viewing tasks demonstrated the effectiveness of this strategy (Webb et al., 2012).
Yet, simple instructions fail during a complex social interaction for those not already familiar with reappraisal. We suggest that this is due to the additional cognitive effort that is
required to adequately reframe the underlying emotional
meaning of the complex interpersonal situation. Yet, this is
not the only way to instruct people to reappraise. Specifically, participants who first learn about the functionality of
physiological arousal and then are told to appraise their
arousal as adaptive instead of maladaptive generally profit
from reappraisal instructions within stressful social situations. Even though no differences in subjective stress
emerged, instructed arousal reappraisal was found to improve
cardiovascular functioning (indexed by greater cardiac output
and lower vascular resistance) compared to the use of no or
other instructions, probably because it raised the level of perceived resources and hence lowered the appraisal of the stressor as a threat (Jamieson, Nock, & Mendes, 2012). These
benefits of arousal reappraisal also extend to socially anxious
individuals: Jamieson, Nock, and Mendes (2013) could replicate the adaptive physiological pattern of arousal reappraisal
for a sample consisting of both individuals with and without
social anxiety disorder. It would be interesting to assess the
interaction of instructed and habitual arousal reappraisal. If
this form of reappraisal is less distracting for novice users, it
may be a useful strategy for ad hoc use.

4.3 | Strengths and limitations
To the best of our knowledge, the present study is the first
that investigated the interaction between emotion regulation
instructions and habitual emotion regulation strategies on
stress during an interpersonal conflict. Yet, this study has
also some limitations. First, cortisol was measured only once
before and once after the conflict. Due to the variation in salivary cortisol peak time between individuals (Dickerson &
Kemeny, 2004; Foley & Kirschbaum, 2010), it would have
been more desirable to measure poststressor cortisol
more than once to make sure to capture the peak for all
participants.
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Also, while we could show that reappraisal instructions
helped high habitual reappraisers to better cope with stress
during the acute interpersonal conflict, it remains to be seen
whether the observed stress-buffering effect of reappraisal
also helps with regard to the eventual resolution of the interpersonal conflict. When reappraising a situation, people try
to change perspectives and try to be more objective and less
emotional (Gross, 1998). On the one hand, this behavior
may increase empathy for a counterpart, as one strives to
understand others’ intentions as well as the reasons for their
actions (e.g., Batson et al., 1997, used perspective taking to
manipulate the level of empathy toward others). This notion
seems supported by the postexperimental assessment of the
interaction. Under reappraisal instructions, high habitual
reappraisers considered their interaction partners to be more
competent and reported higher relationship quality.
On the other hand, it is also possible that in some situations a more objective stance also means distancing oneself
from the problematic issue, which in consequence interferes
with the problem-solving process (Folkman, 2013). Detaching from an emotionally arousing situation may even further
decrease mutual liking and cooperation, as interaction partners may perceive this rational and distant behavior as even
more provoking and irritating. Notably, mutual liking and
perceived friendliness of the interaction partner was not
increased in high habitual reappraisers who received reappraisal instructions (but also not decreased). Future research
should consider measures of conflict outcomes (such as conflict handling styles) as well as reports of interaction quality
collected by all conflict parties to round out this picture.

4.4 | Conclusions
A number of laboratory studies have investigated the effect
of instructed reappraisal on well-being during unpleasant
social and nonsocial situations. Whereas studies examining
nonsocial stressors found consistent positive effects of
instructed reappraisal on different kinds of stress indices,
studies investigating social stressors revealed inconsistent
effects of instructed reappraisal on stress. We investigated
whether habitual emotion regulation strategies act as a moderator on the relationship between emotion regulation
instructions and social stress during an interpersonal conflict.
In accordance with our assumptions, we found that the effect
of emotion regulation instructions was moderated by individuals’ habitual strategies and acquired competencies. These
findings underline the demanding nature of emotion regulation and the adverse effects of unsuccessful emotion regulation attempts in an already demanding socially stressful
situation, when the emotion regulation strategy used has not
been previously acquired.
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