
Emotion
Anger Regulation Choice—The Role of Age and Habitual Reappraisal
Josefin Röbbig, Miray Erbey, Anahit Babayan, Andrea M. F. Reiter, Deniz Kumral, H. Lina Schaare, Janis D. Reinelt, Michael
Gaebler, Ute Kunzmann, and Arno Villringer
Online First Publication, June 17, 2021. http://dx.doi.org/10.1037/emo0000915

CITATION
Röbbig, J., Erbey, M., Babayan, A., Reiter, A. M. F., Kumral, D., Schaare, H. L., Reinelt, J. D., Gaebler, M., Kunzmann, U., &
Villringer, A. (2021, June 17). Anger Regulation Choice—The Role of Age and Habitual Reappraisal. Emotion. Advance
online publication. http://dx.doi.org/10.1037/emo0000915
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The ability to choose emotion regulation strategies in accordance to contextual demands, known as emo-
tion regulation flexibility, is key to healthy adaptation. While recent investigations on spontaneous emo-
tion regulation choice tested the effects of emotional intensity and age using standardized negative
pictures with no particular emotional quality, we elicited the discrete emotion of anger with personally
relevant autobiographical memories in a sample of 52 younger and 41 older adults. In addition, we
included habitual reappraisal as a predictor of emotion regulation choice. Our main hypothesis was that,
compared with younger adults, older adults prefer less resource-demanding emotion regulation strategies
(i.e., distraction) over more resource-demanding strategies (i.e., reappraisal), particularly if older adults’
habitual reappraisal is low and the to-be-regulated anger is of high intensity. Surprisingly, our findings
suggest that only older adults’ emotion regulation choices depend on the emotional intensity of the
autobiographical memory and habitual reappraisal. Only older adults with high habitual reappraisal
preferred to reappraise their anger in situations of low anger intensity but switched to the less
demanding strategy of distraction in high anger memories, indicating emotion regulation flexibility.
This study extends previous research by testing emotion regulation choices in natural contexts and
considering regulation habits. Although we replicate previous findings of emotion regulation flexibil-
ity according to emotional intensity in anger memories for older adults with high habitual reappraisal
only, our findings illustrate the relevance of reappraisal habits to emotion regulation choice in age-
comparative research.
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Although aging is associated with loss in many life domains,
emotional well-being remains stable or even increases with age
(e.g., Carstensen et al., 2011; Charles et al., 2001). Older adults’
stable and relatively high levels of emotional well-being have
been attributed to age-related gains in emotion regulation (e.g.,

Carstensen, 2006; Charles, 2010). Emotion regulation, defined as
processes by which we influence which emotions we have, when
we have them and how we experience and express these emotions
(Gross, 1998) can be achieved by a variety of regulatory strategies
that differ in multiple aspects, including the degree to which they
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demand cognitive or physiological resources (Gross, 2015). The
goal of the present work was to investigate age differences in one
aspect of emotion regulation that has received relatively little
attention in past work, that is, emotion regulation choice. We pre-
dicted that older, as compared with younger, adults’ emotion regu-
lation choices will reflect greater flexibility, particularly if they
habitually use cognitive demanding emotion regulation strategies
such as cognitive reappraisal. Though this might seem counterin-
tuitive considering age-related cognitive decline (for a review, see
Hedden & Gabrieli, 2004), older adults benefit from lifelong emo-
tional experience and the gained knowledge about the most effi-
cient way to alter their affective responses (Blanchard-Fields,
2007; English & Carstensen, 2013). Moreover, habitual reap-
praisal might compensate age-related loss in cognitive resources,
as it has been shown to decrease the related cognitive costs of
reappraisal implementation (Ortner et al., 2016), thereby preserv-
ing a repertoire of emotion regulation strategies to choose from.
We tested this prediction in a laboratory study, that is, under stand-
ardized conditions and in vivo. Extending past relevant work
(Martins et al., 2016; Scheibe et al., 2015), which has been based
on external stimuli of emotional pictures with questionable rele-
vance to the participants, we used internal stimuli, that is, autobio-
graphical memories as elicitors. The advantage of such internal
stimuli is that they are similarly and highly relevant and meaning-
ful to individuals of different ages (Kunzmann & Isaacowitz,
2017), allowing researchers to enhance both the internal and exter-
nal validity of their studies. Here, we focus on the sample case of
anger, often provoked by interpersonal conflicts (Avrill, 1983;
Kashdan et al., 2016) which constitute the main source of psycho-
logical stress in daily life (Almeida, 2005; Bolger & Zuckerman,
1995). As such, effective anger regulation is of pivotal importance
across the life span for social functioning and mental health (e.g.,
Rook et al., 2012; for a review, see Rook & Charles, 2017 ). Fur-
thermore, due to the anger related physiological arousal, which is
more damaging to the older than to the younger cardiovascular
system (Barlow et al., 2019; Charles, 2010; Wrzus et al., 2014), its
regulation is vital to maintain physical health (for a review see:
Buckley et al., 2015; Kraynak et al., 2018; Mostofsky et al., 2014;
Suls, 2013).

Emotion Regulation Choice

The process model of Gross (1998) defined different strategies
of emotion regulation according to their primary impact along the
emotion generation cycle. Based on the places we go (i.e., situa-
tion selection), the way we direct our attention (i.e., attentional
deployment like distraction) or how we interpret certain aspects of
an event (i.e., cognitive change like cognitive reappraisal) we alter
our emotions constantly. Since emotion regulation strategies vary
in terms of cognitive effort and regulation effectiveness (e.g.,
Webb et al., 2012) which are modulated by context (e.g., Sheppes
& Levin, 2013; Troy et al., 2013), the ability to choose strategies
that align with contextual demands is key to healthy adaptation.
Emotion regulation flexibility refers to the ability to implement
emotion regulation strategies that are synchronized with contex-
tual demands (Aldao et al., 2015) and is considered adaptive, if it
facilitates goal pursuit, for example, the prohedonic goal to down-
regulate a negative emotional experience. As an extension of
Gross’ process model, the process-specific timing hypothesis

conceptualizes three main determinants of such regulatory
choices: emotional intensity, cognitive factors, and motivational
aspects (Sheppes et al., 2014; Sheppes & Gross, 2011; Sheppes &
Levin, 2013). Emotion regulation strategies are assumed to vary in
terms of cognitive effort necessary to implement them, depending
on the depth of emotional processing, that is, emotional engage-
ment (early selection vs. semantic processing), and therefore
should be differentially affected by the cognitive load of varying
emotional intensity (Sheppes & Gross, 2011). Consequently, indi-
viduals should show a regulation preference for cognitively unde-
manding strategies in high intense emotional contexts,
disengaging from processing the emotional content, while in situa-
tions of low emotional intensity, cognitively demanding strategies
that allow for emotional processing while regulating it should be
preferred. Past work has focused on two cognitive emotion regula-
tion strategies that differ in terms of cognitive effort and emotional
engagement: cognitive distraction and cognitive reappraisal. While
distraction blocks cognitive processing of the emotional stimulus
early on, providing effective down-regulation of even potent emo-
tional stimuli, cognitive reappraisal attempts to overwrite the ini-
tial representation of the stimulus with an alternative, neutral or
positive, stimulus interpretation which causes cognitive conflict
that is harder to resolve with increasing emotional intensity
(Sheppes & Meiran, 2007). Using a paradigm with standardized
negative pictures, a recent study provided initial empirical support
for the expected preferential shift from reappraisal in low intensity
to distraction in high intensity stimuli (Sheppes et al., 2011),
which has been replicated in several studies (Scheibe et al., 2015;
Shafir et al., 2016; Sheppes et al., 2014).

In addition to emotional intensity, cognitive costs of emotion
regulation strategies influence regulatory choices. Using the afore-
mentioned paradigm, but providing participants with alternative
interpretations and thoughts in the reappraisal condition (thereby
reducing the cognitive costs of this strategy), reappraisal was cho-
sen more often, although the main effect of intensity remained
(Sheppes et al., 2014). Because regulation strategies differ in their
regulatory outcome, motivational aspects like emotional goals
should additionally influence emotion regulation choice. While
distraction offers quick relief, even in high-intense emotional con-
texts, cognitive reappraisal allows for emotional processing, mod-
ulates the initial interpretation of an emotional stimulus and thus
provides the benefit of long-term adaptation (Sheppes & Meiran,
2007). By manipulating the regulatory goal of quick-relief versus
long-term adaptation in healthy young adults, an increase of reap-
praisal preference in the long-term adaptation condition for low
and high intensity stimuli has been found, although the main effect
of intensity remained for both regulatory goal conditions (Sheppes
et al., 2014).

Age Differences in Emotion Regulation Choice

Prominent theories of emotional aging would suggest that emo-
tion regulation increases with age. To begin, according to the soci-
oemotional selectivity theory (Carstensen, 2006; Carstensen et al.,
1999), as individuals age and perceive their future life time as
more and more limited, they increasingly value emotional goals
and, thus, are increasingly motivated to regulate their emotions.
The strength and vulnerability integration model (SAVI; Charles,
2010) adds that aging individuals may not only become more
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motivated to regulate their emotions, but also more experienced at
doing so, given their continued practice. Notably, however,
according to SAVI, older adults may not be able to play out their
strengths in certain situations and contexts, namely, in those that
are characterized by high emotional arousal, as such states, once
elicited, are harder to regulate and lead to prolonged physiological
arousal due to the vulnerability of a less flexible cardiovascular
system in old age (Wrzus et al., 2014).
According to these theories, older, as compared with younger,

adults’ regulatory goals should be driven by the motivation to
increase immediate affective well-being and to disengage quickly
from negative contexts to avoid high emotional arousal. More specif-
ically, on the one hand, older adults have been considered to be par-
ticularly motivated to not experience negative emotions (Carstensen,
2006). On the other hand, older adults have a greater need to quickly
down-regulate their negative emotions, given that age-related physio-
logical vulnerabilities make negative emotions increasingly costly
(Charles, 2010). These two factors should result in an increased pref-
erence for cognitive undemanding emotion regulation strategies with
quick results such as cognitive distraction.
To best of our knowledge, only two studies tested this idea so

far. In one study, both younger and older adults preferred distrac-
tion over cognitive reappraisal under high emotional arousal.
More critical, older adults indeed showed an overall higher prefer-
ence for distraction compared with young adults (Scheibe et al.,
2015). However, a second study with younger and older men
could only replicate an age effect in the regulation preference of
positive, but not negative, emotions (Martins et al., 2016). Given
this inconsistency, additional factors may serve as moderators of
the effects of age group on emotion regulation choice. One may be
the personal relevance of emotional stimuli, arguably modulating
the intensity of emotional reactions (e.g., Katzorreck & Kunz-
mann, 2018; Kunzmann & Grühn, 2005; Kunzmann & Isaacowitz,
2017; Streubel & Kunzmann, 2011). A second factor may be indi-
vidual differences in the habitual use of cognitively demanding
emotion regulation strategies, particularly cognitive reappraisal, as
high habitual reappraisal decreases the cognitive costs of this
resource-demanding strategy (Ortner et al., 2016).

The Role of Personal Relevance of the Immediate Context

Even though previous age-comparative studies on emotion reg-
ulation choice selected pictures that elicit negative emotions to a
comparable extent in the age groups investigated according to nor-
mative arousal ratings (Martins et al., 2016; Scheibe et al., 2015),
the ecological validity of standardized negative pictures may be
limited and their personal relevance might vary systematically
across age groups (Kunzmann & Wrosch, 2017). Especially, as
different negative emotions vary in functionality across the life
span (Kunzmann & Thomas, 2014). For instance, the study by
Martins et al. (2016) states that negative pictures primarily repre-
sented scenes of sadness and fear. One possible explanation for the
conflicting findings of the two previous age-comparative studies
might be a systematic age-difference in personal relevance of the
applied emotion elicitors, as sadness is a particularly relevant and
adaptive emotion in late adulthood (Kunzmann & Thomas, 2014)
which might motivate older adults to engage with the emotional con-
tent instead of showing the expected overall distraction tendency.
Therefore, we apply an ecological approach (Kunzmann &

Isaacowitz, 2017) and use autobiographical memories as negative
emotional stimuli in order to maximize personal relevance and re-
semblance with natural occurring regulatory choices within and
across age groups. Moreover, we account for the immediate context
by investigating a discrete emotion instead of general negative affect.

The Role of Habitual Reappraisal

Cognitive reappraisal is generally considered an adaptive emo-
tion regulation strategy, as frequent use of cognitive reappraisal is
associated with higher levels of life satisfaction, self-esteem, opti-
mism, environmental mastery as well as greater positive affect, lower
negative affect, and less stress reactivity (Brewer et al., 2016;
D’Avanzato et al., 2013; Gross & John, 2003; Moore et al., 2008). In
addition, cognitive reappraisal has been considered a protective factor
for mental health, as the use of reappraisal is reduced in many psy-
chopathologies (Cludius et al., 2020) such as anxiety disorders and
depression (Dryman & Heimberg, 2018). Perhaps more critical for
present purposes, cognitive reappraisal has been shown to be related
to greater regulation success (McRae et al., 2012; Ortner et al., 2016)
and less negative emotional reactions to daily negative events
(Gunaydin et al., 2016; Heiy & Cheavens, 2014). Although habitual
reappraisal did not impact the frequency of anger experiences in a di-
ary study (Kashdan et al., 2016), in response to an anger provocation
in the lab, high habitual reappraisal was related to less negative affect
as well as lower cardiovascular reactivity accompanied by faster re-
covery (Mauss et al., 2007; Memedovic et al., 2010).

Although cognitive reappraisal use is generally adaptive, the
cognitive costs of reappraisal implementation are relatively high
(Sheppes & Gross, 2011), which may be a problem especially in
late adulthood when cognitive resources are lower than in young
adulthood (Hedden & Gabrieli, 2004). Notably, however, Ortner
et al. (2016) reported that the cognitive costs of reappraisal imple-
mentation do not only vary by stimulus intensity, but also by the
individual frequency of reappraisal use in everyday life. Individu-
als reporting frequent reappraisal use showed lower cognitive
costs for reappraisal implementation compared with individuals
with lower habitual reappraisal. This regulation habit might have
the similar cognitive facilitation effect that increases reappraisal
choices as it has been shown for providing participants with alter-
native interpretations (Sheppes et al., 2014). Seen in this light,
although older adults may have fewer cognitive resources than
young adults, they may still be motivated and able to successfully
engage in cognitive reappraisal if they have used this regulation
strategy habitually, thereby limiting its costs (cf. Charles, 2010).
This increasing automatization may be one reason for older adults’
continued use of cognitive reappraisal as suggested by a recent
review that concluded that there is much age similarity in the fre-
quency of reappraisal use (Allen & Windsor, 2019).

Thus, future research that tests the main and interactive effects of
age and habitual reappraisal on emotion regulation choice would be
desirable. Proceeding from past work, we predict that individuals
who habitually use reappraisal would prioritize this form in a con-
crete situation and that this prioritization would be evident in both
younger and older adults. In addition, as older adults are assumed to
benefit from lifelong emotional experience, older adults might com-
pensate age-normative declines in cognitive resources through high
habitual reappraisal, as their automatized use of this strategy leads to
cognitive facilitation of reappraisal implementation. Our central
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prediction was that age differences on emotion regulation choice
would be moderated by habitual reappraisal in that such effects may
be attenuated if older adults score high on this disposition.

The Current Study

We investigated emotion regulation choice in natural contexts
using personally relevant emotional memories. Specifically, we
examined the influence of age and habitual reappraisal which have
important implications for both, the motivational factors (i.e., reg-
ulatory goals) and cognitive factors (i.e., cognitive resources)
which bias regulatory choices next to the predictor of emotional
intensity. To test the impact of these factors on regulatory choices
in personally relevant contexts, we asked participants to recall
autobiographical anger episodes of low and high anger intensity,
seeking for an increase of ecological validity compared with previ-
ous study designs. Moreover, as regulatory goals change with age,
we test this in a comparison of young and older adults. The con-
tributory factor of cognitive resources is tested directly and indi-
rectly. It is tested indirectly by examining individual differences in
habitual reappraisal, following the observation that habitual reap-
praisal use in daily life facilitates the cognitive efforts related with
the implementation of reappraisal. A direct measure of executive
functions is included to control for a potential moderating effect of
cognitive resources. In addition, two other prominent emotion reg-
ulation habits, habitual distraction and habitual suppression, have
been assessed to control for potential moderation and as alternative
predictors of emotion regulation choice in an exploratory fashion.
The central purpose of this study was to examine the effects of age

on emotion regulation choice in real-life contexts. We hypothesized a
shift in emotion regulation choice from engaging reappraisal to disen-
gaging distraction in high as compared with low anger intensity. Fur-
ther, we predicted a higher distraction preference in general for older
as compared with young adults. A second aim was to study the influ-
ence of reappraisal habits on spontaneous emotion regulation
choices. We expected a positive association between habitual reap-
praisal and the frequency of reappraisal choices in both age groups.
Following the assumption that habits become more influential with

lifetime, we expected this association to be stronger in older as com-
pared with young adults. High habitual reappraisal in older adults
was expected to result in higher frequency of reappraisal choices,
especially in low anger intensity stimuli.

Method

Participants

Participants were 103 healthy volunteers comprising 57 young
adults between 20 and 35 years (M = 24.60, SD = 3.05) and 46
older adults between 59 and 77 years (M = 67.26, SD = 5.15) who
took part in a large study on healthy aging called Leipzig Study for
Mind–Body–Emotion Interactions (see Babayan et al., 2019). Par-
ticipants were screened for the following exclusion criteria via
self-reports: psychology student, positive drug anamnesis, diagno-
sis of cardiovascular disease or untreated hypertension, history of
psychiatric disease, neurological disorder, or malignant disease.
We excluded 10 participants, due to missing data in the anger reg-
ulation choice paradigm. This left a sample of 52 young adults
(M = 24.63, SD = 3.016; 44.2% women, 96.2% university-
entrance diploma) and 41 older adults (M = 66.61, SD = 4.99;
36.6% women; 56.1% university-entrance diploma). Young and
older adults did not differ in self-reported habitual reappraisal, ha-
bitual distraction, trait anger, trait affect, emotional well-being and
the anger during recall averaged across four episodes (see Table 1
for details). Older adults scored lower on an executive control test
and higher on habitual suppression as young adults. The study was
approved by the local ethics committee (154/13-ff), all participants
gave written consent before the experiment and received monetary
compensation for volunteering.

Materials and Procedure

Questionnaires about demographic characteristics, personality
and emotion have been assessed 1 week before the emotion regu-
lation choice task. Cognitive functioning has been tested 2 weeks
prior to the experiment. Because this task involved the induction

Table 1
Sample Characteristics

Variable Young adults (n = 52) Older adults (n = 41) Age difference

Habitual reappraisal 4.67 6 .95 4.77 6 1.05 p = .61
Habitual distraction 5.37 6 2.70 4.59 6 2.77 p = .18
Habitual suppression 3.12 6 1.11 3.88 6 1.21 p = .002
Trait anger 18.44 6 4.25 17.88 6 3.16 p = .48
Emotional well-being 5.75 6 .97 5.46 6 1.02 p = .17
Trait affect
Positive affect 2.56 6 1.14 2.87 6 1.27 p = .22
Negative affect .54 6 .52 .47 6 .45 p = .53

TMT difference 24.34 6 11.95 49.29 6 25.59 p , .001
TMT ratio 2.02 6 .59 2.27 6 .60 p , .05
Anger across episodes
Retrospect 3.67 6 .73 3.65 6 1.14 p = .90
After recall 2.62 6 .91 2.75 6 1.21 p = .55

Note. Age groups do not vary among self-reported habitual reappraisal, habitual distraction, habitual anger ex-
perience, emotional well-being, trait affect, and mean anger across episodes. However, as expected, older adults
had lower executive control, which was measured using the trail making test (TMT), indicated by a higher
TMT difference and TMT ratio score in contrast to young adults. Furthermore, young and older adults differed
in their self-reported habitual suppression use.
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of negative mood through recall of negative memories which
could have influenced performance in the other tasks, it was pre-
sented at the end of the session and was preceded by a learning, a
habituation and a positivity task, which will be reported
elsewhere.

Emotion-Regulation Choice Task

The paradigm started with a 5-min resting-period, in which par-
ticipants were told to relax, leave their eyes open, and sit quietly.
To standardize the content of thoughts during the baseline mea-
surement, we asked participants to think of their daily morning
routine. After a first baseline assessment of affective experiences,
participants were asked to select four recent anger-inducing auto-
biographical events of either low intensity or high intensity. Partic-
ipants were subsequently asked to think about each anger situation
and relive the target emotion as vividly as possible for maximally
three minutes. After each episode, participants reported the inten-
sity of their anger feelings during recall and then selected either
distraction or reappraisal as an emotion regulation strategy. The
instruction on the screen read “If you would like to think of some-
thing different from the angry event now, please press button 1 on
the keyboard. If you would like to find a positive meaning to the
situation, then please press button 8 on the keyboard.” According
to their chosen strategy, they followed a set of four acoustic
instructions in fixed order during a 2-minute regulation phase. To
avoid boredom and customization to the distraction instructions,
we provided two parallel sets that changed from choice to choice.
A first introductory acoustic instruction, which was the same for
the two strategies, asked the participants to close their eyes, think
back to the reported event as vividly as possible and follow the
subsequent acoustic emotion regulation instructions according to
their selected strategy (see the online supplemental material for
detailed instructions). At the end of the task, participants reported
on their affective experiences.

Affect Ratings

Emotional self-reports were given on an 18-item mood scale
based on the model of basic emotion systems (Stemmler, 2002).
The scale contains ten negative (anxious, irritated, angry, frus-
trated, rejected, negative, tired, nervous, sad, bashful) and eight
positive items (happy, comfortable, pleasant anticipation, proud,
accepted, positive, active, relaxed). The full-scale had been used
for the rest and regulation measurements. For the ratings after an-
ger-recall, the short subscale of the five anger-items (irritated, an-
gry, frustrated, nervous, bashful) had been used. Ratings were
made using unipolar 9-point Likert scales, ranging from 0 (not at
all) to 8 (extremely), and bipolar scales (accepted–rejected; negati-
ve–positive; tired–active; relaxed–nervous) ranging from –4
(extremely) to 0 (not at all) to 4 (extremely) each being transferred
to two unipolar ratings ranging from 0 (not at all) to 4 (extremely).

Habitual Emotion Regulation

The habitual use of cognitive reappraisal and habitual suppres-
sion was measured using the 6-item reappraisal scale (e.g., “When
I’m faced with a stressful situation, I make myself think about it in
a way that helps me to stay calm.”) and the 4-item suppression
scale (e.g., “I control my emotions by not expressing them.”) of
the German adaptation of the Emotion Regulation Questionnaire

(ERQ; Abler & Kessler, 2009). Answers are given on a 7-point
Likert-scale ranging from 1 (strongly disagree) to 7 (strongly
agree). The reappraisal scale has demonstrated good reliability in
our sample (aoverall = .816; ayoung = .796, aold = .840), as well as
the suppression scale (aoverall = .769; ayoung = .765, aold = .772)
which is comparable to the internal consistency of the German val-
idation study (a = .739 for reappraisal and a =.760 for suppres-
sion). The habitual use of attentional deployment, that is,
distraction, was measured using the three-item positive refocusing
scale of the German adaptation of the Cognitive Emotion Regula-
tion Questionnaire (CERQ; Loch et al., 2011; e.g., “I think of
pleasant things that have nothing to do with it”). Answers are
given on a 5-point Likert scale ranging from 0 (almost never) to 4
(almost always). The positive refocusing scale has demonstrated
good reliability in our sample (aoverall = .818; ayoung = .830, aold =
.803) which is comparable to the internal consistency of the Ger-
man validation study (a = .86).

State–Trait Anger Expression

The habitual experience, expression, and control of anger was
assessed using the 44-item German version of the State–Trait An-
ger Expression Inventory (STAXI; Schwenkmezger et al., 1992).
We applied the following four trait scales: Trait-Anger, that is,
the individual anger-disposition; Anger In, that is, the tendency
to suppress and nonverbalization of angry feelings; Anger Out,
that is, the verbal or physical expression of anger toward others
or self; and Anger Control, which measures the attempt to con-
trol anger-expressions. All items were rated on a 4-point Likert-
scale ranging from 1 (not at all or hardly ever) to 4 (very much
or nearly always). The subscales reached good internal consis-
tency (Trait Anger: aoverall = .752; ayoung = .780, aold = .697;
Anger In: aoverall = .733; ayoung = .774, aold = .654; Anger Out:
aoverall = .812; ayoung = .806, aold = .820; Anger Control: aoverall
= .825; ayoung = .816, aold = .840, which is comparable to the
German validation (Trait Anger a = .88, Anger In a = .79, An-
ger Out a = .86, Anger Control a = .88).

Emotional Well-Being

To measure a general feeling of well-being as an emotion-
related disposition we applied the subscale “well-being” of the 30-
item short version of the German Trait Emotional Intelligence
Questionnaire (TEIQue-SF; Freudenthaler et al., 2008). Answers
are rated on a 7-point Likert scale, ranging from 1 (do not agree at
all) to 7 (agree completely). The scale shows good reliability in
the German validation study (a = .94), which is comparable with
the reliability measures in our sample (TEIQue-SF Well-being:
aoverall = .797; ayoung = .856, aold = .728).

Executive Control

The Trail Making Test (TMT; Reitan, 1992) assesses cognitive
flexibility, and consists of Subtest A (TMT-A) and Subtest B
(TMT-B). Participants are instructed to connect circles as accurate
and quickly as possible, which are randomly distributed on a piece
of paper. In TMT-A, these circles contain numbers from 1 to 25.
In TMT-B, numbers and letters must be connected in alternating
and consecutive order (i.e., 1A–2B–3C). We applied the difference
between reaction times in TMT-A and TMT-B (TMT-B–TMT-A)
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as a measure of executive functioning and mental flexibility (Tom-
baugh, 2004).

Data Analysis

To examine the success of the anger-recall and -regulation
manipulation we applied an analysis of variance (ANOVA) in
a 3 (manipulation conditions: rest, recall, regulation) 3 2 (in-
tensity: low, high) 3 2 (repeated measures) 3 2 (age group)
design with self-reported anger experience as the dependent
variable (SPSS V. 25.0; IBM Corp, 2017).1 If not explicitly
noted, assumptions for ANOVAs were not violated. Green-
house-Geisser corrections for heteroskedasticity were applied
when necessary (Kesselman et al., 2001). Effect sizes are
reported as partial eta squared (h2). To predict emotion regula-
tion choice, we used generalized estimating equations (GEE), a
procedure introduced by Liang and Zeger (1986) for handling
correlated discrete and continuous outcome variables. We
applied the SPSS procedure GENLIN with an unstructured co-
variance matrix, logit link, a binomial distribution and a robust
estimator using SPSS 25.0. The model was fitted on emotion
regulation choice, coded as 1 = reappraisal, 0 = distraction,
with distraction as the reference category, with anger intensity
(low, high), age group (young, old) and habitual reappraisal
(continuous) and their interactions as explanatory variables
(see Table 2). To test for moderating effects of executive func-
tions, we fitted a second model on emotion regulation choice,
with anger intensity, age group, habitual reappraisal and the
TMT-difference score (continuous) and their interactions as
explanatory variables (see Table 3). Another model was fitted
on emotion regulation choice with anger intensity, age group
and habitual distraction (continuous), and their interactions as
explanatory variables (see Table 4). Furthermore, we fitted a
cumulative model on emotion regulation choice with anger in-
tensity, age group, habitual reappraisal, habitual distraction,
habitual suppression and TMT-difference and their interac-
tions as explanatory variables (see Table 5). The corrected
quasi-likelihood under the independence model criterion
(QICC), was used as an indication of model goodness of fit,
with unstructured working correlation structure generating the
lowest QICC in the models.

Results

Effects of the Anger Recall and Anger Regulation
Manipulation

As expected, there was a main effect of anger manipulation, that
is, self-reported anger changed over the three phases of the para-
digm2 (F (1.46, 132.69) = 258.885, p , .001, h2 = .740). Follow-
up paired t-tests revealed significant changes in self-reported anger
from rest to recall (anger increases) and recall to regulation (anger
decreases; all p , .001) suggesting an effective anger induction
and –regulation. There was a main effect of intensity (F(1, 91) =
28.222, p , .001, h2 = .237), meaning that the low and high anger
episodes varied in intensity to a statistically significant extent (see
Figure 1). There was no main effect of episode (F(1, 91) = .345,
p = .558, h2 = .004), that is the two measurements of low and high
anger intensity, respectively, did not vary in anger intensity. There

was no main effect of age group (F(1, 91) = .084, p = .773, h2 =
.001). Furthermore, there were no significant interaction effects
neither between anger manipulation and age group (F (1.46,
132.69) = 1.080, p = .342, h2 = .012), nor intensity and age group
(F(1, 91) = 1.624, p = .206, h2 = .018), nor episode and age group
(F(1, 91) = .001, p = .976, h2 = .000). Thus, the changes in self-
reported anger along the paradigm and the intensity ratings did not
differ between age groups.3 These results suggest an effective an-
ger manipulation, independent of age that grant validity for further
emotion regulation choice analyses.

Emotion Regulation Choice

We ran four GEE models in a binary logistic session. In our
main prediction model, we included anger intensity, age group,
and habitual reappraisal as predictors of the likelihood that partici-
pants chose reappraisal over distraction. There was a nonsignifi-
cant trend for a main effect of age group, Wald v2(1) = 3.77, p =
.052, suggesting a higher distraction preference for older as com-
pared with younger adults. Furthermore, we found a significant
age by habitual reappraisal interaction, Wald v2(1) = 4.36, p =
.037, suggesting that older adults high in habitual reappraisal were
more likely to select reappraisal (see Table 2). As shown in Figure
2, this interaction was qualified by the significant triple interaction
of age, habitual reappraisal, and anger intensity, Wald v2(1) =
3.96, p = .047, suggesting a higher likelihood of distraction choice
for older adults high in habitual reappraisal in episodes of high an-
ger intensity. To clarify the nature of the interactions we fitted two
separate models for each age group on emotion regulation choice
with anger intensity, habitual reappraisal score, and their interac-
tion as explanatory variables.

Results of the follow-up analyses revealed that the significant
effects in the main model were driven by the older subsample. In
the younger age group, the effects of the predictor variables were
all nonsignificant. In the older age group, however, there was a
significant main effect of anger intensity, Wald v2(1) = 7.25, p =
.007, suggesting that episodes of high anger intensity were more
likely to be regulated with reappraisal than the episodes of low an-
ger intensity. In addition, there was a significant main effect of ha-
bitual reappraisal, Wald v2(1) = 4.47, p = .034, suggesting that
individuals with high habitual reappraisal were more likely to
choose reappraisal to regulate the recalled anger. Both main
effects were qualified by a significant interaction of anger intensity
and habitual reappraisal, Wald v2(1) = 8.29, p = .004, suggesting
that individuals with high habitual reappraisal were more likely to
choose distraction over reappraisal in the high anger episodes. In
low anger episodes, older adults who report high habitual reap-
praisal showed a reappraisal preference.

1 In addition, we conducted a torso-based 3-electrode electrocardiogram
and ran an ANOVA for the dependent variable “heart rate”, as a second
measure of emotional arousal. Due to an extensive data-loss for technical
reasons, i.e. failed recording, we provide the results of the remaining N =
50 subjects as online supplemental materials.

2 Anger intensity has been measured twice for each episode, before and
after the report. Emotion regulation choice predictions are based on the
initial rating of retrospective anger intensity.

3 Furthermore, heart rate changed significantly during the paradigm (F
(5.69, 273.07) = 31.980, p = .000, h2 = .400; see online supplemental
material).
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In Model 2, we additionally included the TMT difference
score as a measure of cognitive resources to our main prediction
Model 1, which did not contribute to the prediction model to a
statistically significant extend. By controlling for the moderating
effect of cognitive resources, the interaction effects of age and
habitual reappraisal, Wald v2(1) = 5.69, p = .017, and of age, an-
ger intensity and habitual reappraisal remained, Wald v2(1) =
7.62, p = .006, like in the model without the covariate of TMT
difference. Older adults with high habitual reappraisal chose
more reappraisal overall. However, in high anger intensity mem-
ories, older adults with high habitual reappraisal chose less reap-
praisal (see Table 3). In Model 3, with anger intensity, age group
and habitual distraction and their interactions predicting emotion
regulation choice, there was a main effect of intensity, Wald
v2(1) = 5.00, p = .025, which was qualified by an anger intensity
by habitual distraction interaction, Wald v2(1) = 7.04, p = .008.
Individuals with high habitual distraction chose more distraction
in high anger intensity (see Table 4).
To control for all potential moderators in a cumulative GEE

model, Model 4 contained anger intensity, age group, and habit-
ual reappraisal, habitual distraction, habitual suppression and
TMT differences and their interactions as predictors of emotion
regulation choice. There was a main effect of habitual reap-
praisal, Wald v2(1) = 4.99, p = .025, suggesting less reappraisal
preference for the regulation of anger in individuals with high
habitual reappraisal. In addition, there was a main effect of ha-
bitual suppression, Wald v2(1) = 4.37, p = .037, also suggesting
less reappraisal preference for the regulation of anger in indi-
viduals with high habitual suppression. The main effect of ha-
bitual reappraisal was qualified by an interaction effect of age

and habitual reappraisal, Wald v2(1) = 5.81, p = .016, which
suggests a higher reappraisal preference for older individuals
with high habitual reappraisal. This replicates the age by habit-
ual reappraisal interaction of Model 1 and Model 3. In addition,
there was triple interaction of age group, anger intensity and ha-
bitual reappraisal, Wald v2(1) = 5.99, p = .014, which suggests
a higher likelihood of distraction choice for older adults high in
habitual reappraisal in episodes of high anger intensity, again
replicating the triple interaction of Model 1 and Model 3 (see
Table 5).

Discussion

This study, to the best of our knowledge, is the first to test emo-
tion regulation choice using personally relevant autobiographical
memories, thereby increasing ecological validity of emotion regu-
lation choices. In support of the primary hypothesis of an age-de-
pendent motivational shift in spontaneous anger regulation, we
found a nonsignificant trend for a main effect of age (p = .052). In
contrast to young adults, older adults preferred regulation with
emotionally disengaging distraction over the engaging strategy of
reappraisal. This finding supports the socioemotional selectivity
theory (Carstensen et al., 1999) and the strength and vulnerability
model (Charles, 2010), which states that as people get older the
relative importance of the goal to increase affective well-being is
attained by emotion regulation strategies that help to disengage
quickly from negative stimuli and that keep emotional arousal to a
manageable level. In addition, this finding replicates the previous
overall distraction preference in older as compared with young
adults in negative pictures (Scheibe et al., 2015).

Figure 1
Changes in Self-Reported Anger, Separated for Young and Older Adults During Rest, Anger Recall, and Anger Regulation Phases
Along the Emotion Regulation Choice Paradigm
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Note. This graph shows the four episodes in sorted, not randomized order, with I and II representing the measurements of the two episodes of low anger in-
tensity and III and IV representing the measurements of the two episodes of high anger intensity. Self-reported anger during recall varied to a statistically sig-
nificant extent between low and high anger episodes, whereas anger within the two low intensity and the two high anger intensity episodes did not.
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However, this finding was qualified by the factors of habitual
reappraisal and anger intensity. Although we did not find the pre-
dicted main effect for habitual reappraisal, our hypothesized
increase in reappraisal preference with higher habitual reappraisal
has been found in older adults. Since habitual reappraisal has been
found to decrease the cognitive costs related to its implementation
(Ortner et al., 2016), this result is in line with the previous finding
that regulation strategies are chosen according to available cogni-
tive resources (Scheibe et al., 2015) and the postulate of the selec-
tion, optimization and compensation with emotion regulation
framework (SOC-ER; Urry & Gross, 2010), meaning that older
adults’ age-associated lower cognitive resources can be compen-
sated by regulation experience. In contrast, older adults who can-
not rely on much reappraisal experience, since they do not report
on habitually using reappraisal, show the adaptive capacity to pref-
erably distract from the high arousing negative emotion of anger.
In the same manner, though neither the main effect of anger inten-
sity in regulatory choices nor its interaction with age were signifi-
cant in our main prediction Model 1, but a main effect of anger
intensity when controlling for all covariates, we found a triple
interaction of the three predictors intensity, age, and habitual reap-
praisal. Follow-up analyses of this interaction effects suggested
that older adults who reported a frequent reappraisal use indeed
showed a reappraisal preference in low anger intensity, but flexi-
bly switched to less cognitively demanding disengagement in sit-
uations of high anger intensity. The follow-up analysis also
revealed a main effect of intensity, suggesting older adults to regu-
late high anger intensity more frequently with reappraisal, in

contradiction to our hypothesis and previous findings. This main
effect of intensity was qualified by habitual reappraisal, thus
should be interpreted deliberately. Although close social ties
become increasingly important for well-being as we age (Carsten-
sen, 2006), they also constitute the main source of interpersonal
conflicts in later life (Sorkin & Rook, 2004). Considering the detri-
mental effects of anger on social relationships, and the related
aggregated physical costs through enduring conflicts (for a review
see Rook & Charles, 2017), it may be that older adults show a gen-
eral tendency to reappraise high intensity anger in order to gain
long-term adaptation thereby avoiding persistent conflicts and pro-
tecting important social ties. The reported triple interaction of an-
ger intensity, age group and habitual reappraisal was consistently
found not only in our main prediction Model 1 but also when con-
trolling for executive functions and other regulation habits. Older
adults who can rely on reappraisal experience, which they gained
through habitually using reappraisal, probably benefit from cogni-
tive facilitation in reappraisal implementation (Ortner et al., 2016)
in low anger intensity. Hence, they engage with the emotional con-
tent, gaining long-term adaptation to the initial anger provocation.
But in high anger intensity, those older individuals prefer to
quickly disengage from emotional processing. This can be seen as
an indication that “cognitive facilitation through experience” is not
independent from cognitive effort, in fact moderated by emotional
intensity, similarly as it has been seen in the age-related positivity
effect in emotional processing, that disappeared under conditions
of high cognitive load (Mather & Knight, 2005). However, consid-
ering the adaptivity of such flexible regulatory choices, that is, the

Table 2
Emotion Regulation Choice—Estimates From GEE Models in a Logistics Regression Setting

Model B SE Wald v2(1) p Odds ratio [95% CI]

Full sample (full-factorial QICC = 521.027)
Anger intensity
Low 1
High �0.377 1.288 0.086 .770 0.686 [0.055, 8.571]

Age group
Young adults 1
Older adults �2.720 1.401 3.768 .052 0.066 [0.004, 1.027]

Habitual reappraisal �0.107 0.159 0.455 .500 0.899 [0.658, 1.226]
Age 3 Anger Intensity 3.373 1.765 3.650 .056 29.156 [0.916, 927.688]
Age 3 Habitual Reappraisal 0.597 0.286 4.363 .037 1.816 [1.037, 3.180]
Anger Intensity 3 Habitual Reappraisal 0.085 0.262 0.105 .746 1.089 [0.652, 1.819]
Age 3 Anger Intensity 3 Habitual Reappraisal �0.697 0.350 3.961 .047 0.498 [0.251, 0.989]
Intercept 0.180 0.737 0.060 .807 1.197 [0.283, 5.073]

Young adults (full-factorial QICC = 291.09)
Anger intensity
Low 1
High �0.470 1.299 0.131 .718 0.625 [0.049, 7.977]

Habitual reappraisal �0.084 0.170 0.245 .620 0.919 [0.659, 1.283]
Anger Intensity 3 Habitual Reappraisal 0.092 0.264 0.122 .727 1.097 [0.653, 1.842]
Intercept 0.091 0.785 .013 .908 1.095 [0.235, 5.098]

Older adults (full-factorial QICC = 230.01)
Anger intensity
Low 1
High 3.324 1.235 7.248 .007 27.782 [2.470, 312.470]

Habitual reappraisal 0.516 0.244 4.471 .034 1.675 [1.038, 2.703]
Anger Intensity 3 Habitual Reappraisal �0.677 0.235 8.294 .004 0.508 [0.321, 0.806]
Intercept �2.714 1.228 4.887 .027 0.066 [0.006, 0.735]

Note. Reference groups are as follows (in parentheses): emotion regulation choice (distraction), anger intensity (low intensity), age (young adults). GEE =
generalized estimating equations; QICC = quasi-likelihood under the independence model criterion.
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regulatory consequences, give rise to an alternative interpretation.
Older adults with high habitual reappraisal might have chosen dis-
traction more frequently in high anger intensity as it is more effec-
tive to control high intensity stimuli (Sheppes & Meiran, 2007),
thus they chose what is most adaptive. In the standardized emotion
regulation choice task with negative pictures, distraction lead to a
stronger attenuation of the neural measure and self-reported
arousal, whereas cognitive reappraisal lead to a stronger decrease
in self-reported unpleasantness in response to the negative pictures
(Shafir et al., 2016). In other words, while distraction is a good
choice to prevent a less flexible cardiovascular system from high
emotional arousal, which would result in prolonged recovery
(Charles, 2010; Wrzus et al., 2014), reappraisal holds the benefit
to even enhance current emotional well-being. Interestingly, the

interaction of age group by habitual reappraisal and the triple inter-
action of anger intensity by age group by habitual reappraisal
remained even when controlling for cognitive resources and other
regulation habits, that is, habitual distraction and habitual suppres-
sion. This replication emphasizes the specificity of reappraisal experi-
ence for emotion regulation flexibility and emotional adaptivity, thus
highlights the explanation in favor of adaptivity rather than mere cog-
nitive resources. Our measure of executive functioning did not con-
tribute to the prediction of emotion regulation choice to a statistically
significant extent. Although most of the literature assumes high cog-
nitive resources to be a requirement for cognitive reappraisal (e.g.,
Scheibe et al., 2015), which are age-normatively declined, our results
did not change when controlling for executive functions, most inter-
estingly, across age groups. For older individuals, emotion regulation

Table 3
Emotion Regulation Choice—Estimates From GEE Models in a Logistics Regression Setting, Including Habitual Reappraisal and
Cognitive Resources

Model B SE Wald v2(1) p OR [95% CI]

Full-factorial QICC = 530.474
Anger intensity
Low 1
High 0.057 0.404 0.020 .887 1.059 [0.480, 2.339]

Age group
Young 1
Older �0.101 0.410 0.060 .806 0.904 [0.405. 2.019]

Habitual reappraisal �0.263 0.187 1.986 .159 0.768 [0.533, 1.108]
TMT difference 0.173 0.324 0.285 .593 1.189 [0.630, 2.246]
Age 3 Anger Intensity 0.105 0.494 0.045 .831 1.111 [0.422, 2.922]
Anger Intensity 3 Habitual Reappraisal 0.266 0.279 0.908 .341 1.304 [0.755, 2.252]
Anger Intensity 3 TMT Difference �0.004 0.494 0.000 .993 0.996 [0.378, 2.621]
Age 3 Habitual Reappraisal 1.211 0.508 5.694 .017 3.358 [1.242, 9.084]
Age 3 TMT Difference �0.051 0.397 0.016 .899 0.951 [0.437, 2.068]
Habitual Reappraisal 3 TMT Difference �0.361 0.306 1.390 .238 0.697 [0.382, 1.270]
Anger Intensity 3 Age 3 Habitual Reappraisal �1.197 0.433 7.626 .006 0.302 [0.129, 0.706]
Anger Intensity 3 Age 3 TMT Difference �0.062 0.527 0.014 .906 0.940 [0.335, 2.641]
Anger Intensity 3 Habitual Reappraisal 3 TMT Difference 0.417 0.437 0.909 .340 1.517 [0.644, 3.573]
Age 3 Habitual Reappraisal 3 TMT Difference �0.147 0.459 0.102 .749 0.863 [0.351, 2.123]
Anger Intensity 3 Age 3 Habitual Reappraisal 3 TMT Difference �0.052 0.500 0.011 .917 0.949 [0.356, 2.530]
Intercept �0.257 0.243 1.115 .291 0.773 [0.480, 1.246]

Note. Reference groups are as follows (in parentheses): emotion regulation choice (distraction), anger intensity (low intensity), age (young adults).
Habitual reappraisal and trail making test (TMT) difference scores have been z transformed. GEE = generalized estimating equations; QICC = quasi-likeli-
hood under the independence model criterion. OR = odds ratio.

Table 4
Emotion Regulation Choice—Estimates From GEE Models in a Logistics Regression Setting, Including Habitual Distraction

Model B SE Wald v2(1) p OR [95% CI]

Full-factorial QICC = 520.712
Anger intensity
Low 1
High 1.254 0.561 5.002 .025 3.503 [1.168, 10.511]

Age group
Young 1
Older �0.017 0.547 0.001 .974 0.983 [0.337, 2.870]

Habitual distraction 0.044 0.056 0.626 .429 1.045 [0.936, 1.167]
Age 3 Anger Intensity �0.787 0.748 1.109 .292 0.455 [0.105, 1.969]
Age 3 Habitual Distraction 0.037 0.102 0.134 .714 1.038 [0.850, 1.268]
Anger Intensity 3 Habitual Distraction �0.235 0.885 7.041 .008 0.791 [0.665, 0.940]
Age 3 Anger Intensity 3 Habitual Distraction 0.146 0.123 1.396 .237 1.157 [0.908, 1.474]
Intercept �0.551 0.353 2.432 .119 0.576 [0.288, 1.152]

Note. Reference groups are as follows (in parentheses): emotion regulation choice (distraction), anger intensity (low intensity), age (young adults). GEE =
generalized estimating equations. OR = odds ratio.

EMOTION REGULATION FLEXIBILITY IN ANGER 9

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.



choices depend on their regulation habits and anger intensity, which
have been found to influence cognitive effort of reappraisal imple-
mentation, but not on their general cognitive resources. In line with
the finding of Ortner et al. (2016), this could be interpreted as an indi-
cation of a cognitive facilitation through habitual use of cognitively
demanding strategies which might preserve a repertoire of emotion
regulation strategies, thereby improving emotion regulation flexibility
with age, in line with postulates of SOC-ER (Urry & Gross, 2010).
Taken together, the fact that we found highest emotion regula-

tion flexibility in older adults with high habitual reappraisal sup-
ports the assumption of frequent reappraisal use being related to
psychological adjustment, especially in late adulthood (Nowlan et
al., 2015) which might even compensate decreasing cognitive
resources. Moreover, our results are in line with theories on emo-
tional aging assuming that older adults enjoy emotion regulation
benefits due to a motivational shift toward affective well-being
and increased social and emotional experience, which, however,
are diminished in situations of high emotional arousal.

Furthermore, in Model 3 we found a main effect of anger inten-
sity, which was qualified by habitual distraction, suggesting a
reduced reappraisal choice in high anger intensity in individuals
with high habitual distraction. In addition, our cumulative Model 4
with all possible predictors showed a main effect of habitual sup-
pression, suggesting less reappraisal preference in individuals with
high habitual suppression. Though habitual reappraisal and habit-
ual suppression have been conceptualized and found to be inde-
pendent constructs in evaluations with the ERQ (e.g., John &
Gross, 2004), the negative association between habitual suppres-
sion and reappraisal preference in spontaneous anger regulation
might be explained by their oppositional link to health outcomes
(Moore et al., 2008). Because the habitual use of suppression has
been associated with increased stress reactivity, it might also be
related to limited emotion regulation flexibility, in contrast to ha-
bitual reappraisal being related to increased anger regulation flexi-
bility, at least in older adults. Future research should further
elaborate on this by taking habitual suppression and suppression

Table 5
Emotion Regulation Choice—Estimates From a Cumulative GEE Model in a Logistics Regression Setting, Including Habitual
Reappraisal, Habitual Distraction, Habitual Suppression, and Cognitive Resources

Model B SE Wald v2 p OR [95% CI]

Full-factorial QICC = 551.873
Anger intensity
Low 1
High 0.504 0.504 1.001 .317 1.656 [0.617, 4.448]

Age group
Young 1
Older �0.021 0.460 0.002 .963 0.979 [0.398, 2.412]

Habitual reappraisal �0.453 0.203 4.993 .025 0.636 [0.427, 0.946]
Habitual distraction 0.157 0.386 0.165 .685 1.170 [0.549, 2.493]
Habitual suppression �0.703 0.336 4.367 .037 0.495 [0.256, 0.957]
TMT difference 0.287 0.308 0.868 .352 1.333 [0.728, 2.439]
Anger Intensity 3 Age �0.424 0.609 0.485 .486 0.654 [0.198, 2.158]
Anger Intensity 3 Habitual Reappraisal 0.780 0.521 2.244 .134 2.182 [0.786, 6.053]
Anger Intensity 3 Habitual Distraction �1.033 0.596 3.003 .083 0.356 [0.111, 1.145]
Anger Intensity 3 Habitual Suppression 0.698 0.656 1.130 .288 2.009 [0.555, 7.273]
Anger Intensity 3 TMT Difference 0.472 0.586 0.650 .420 1.604 [0.509, 5.055]
Age 3 Habitual Reappraisal 1.565 0.650 5.806 .016 4.784 [1.339, 17.091]
Age 3 Habitual Distraction �0.234 0.504 0.217 .642 0.791 [0.295, 2.123]
Age 3 Habitual Suppression 0.454 0.479 0.899 .343 1.575 [0.616, 4.028]
Age 3 TMT Difference 0.003 0.468 0.000 .996 1.003 [0.401, 2.506]
Intensity 3 Age 3 Habitual Reappraisal �1.779 0.727 5.992 .014 0.169 [0.041, 0.701]
Intensity 3 Age 3 Habitual Distraction 1.040 0.648 2.577 .108 2.829 [0.795, 10.067]
Intensity 3 Age 3 Habitual Suppression �0.482 0.723 0.444 .505 0.618 [0.150, 2.549]
Intensity 3 Age 3 TMT Difference �0.540 0.654 0.683 .409 0.583 [0.162, 2.097]
Age (older) 3 Habitual Reappraisal 3 TMT Difference �0.518 0.432 1.434 .231 0.596 [0.255, 1.390]
Age (young) 3 Habitual Reappraisal 3 TMT Difference �0.704 0.376 3.502 .061 0.494 [0.236, 1.034]
Age (older) 3 Habitual Distraction 3 TMT Difference �0.051 0.293 0.030 .861 0.950 [0.535, 1.688]
Age (young) 3 Habitual Distraction 3 TMT Difference �0.014 0.493 0.001 .977 0.986 [0.375, 2.592]
Age (older) 3 Habitual Suppression 3 TMT Difference �0.118 0.246 0.231 .631 0.888 [0.548, 1.440]
Age (young) 3 Habitual Suppression 3 TMT Difference �0.499 0.467 1.144 .285 0.607 [0.243, 1.515]
Anger Intensity 3 Habitual Reappraisal 3 TMT Difference 0.835 0.859 0.944 .331 2.304 [0.428, 12.410]
Anger Intensity 3 Habitual Distraction 3 TMT Difference �0.247 0.813 0.092 .762 0.781 [0.159, 3.843]
Anger Intensity 3 Habitual Suppression 3 TMT Difference 1.094 0.749 2.132 .144 2.987 [0.688, 12.976]
Anger Intensity 3 Age 3 Habitual Reappraisal 3 TMT Difference �0.532 0.936 0.323 .570 0.588 [0.094, 3.679]
Anger Intensity 3 Age 3 Habitual Distraction 3 TMT Difference 0.362 0.875 0.171 .679 1.436 [0.258, 7.980]
Anger Intensity 3 Age 3 Habitual Suppression 3 TMT Difference �1.121 0.783 2.050 .152 0.326 [0.070, 1.512]
Intercept �0.321 0.267 1.445 .229 0.726 [0.430, 1.224]

Note. Reference groups are as follows (in parentheses): emotion regulation choice (distraction), anger intensity (low intensity), age (young adults).
Habitual reappraisal, -distraction, -suppression and trail making test (TMT) difference scores have been z transformed. GEE = generalized estimating equa-
tions; QICC = quasi-likelihood under the independence model criterion. OR = odds ratio.
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as an alternative regulation strategy in emotion regulation choice
paradigms into account.
We did not find a significant prediction of anger regulation

choices in young adults based on the factors of anger intensity, ha-
bitual emotion regulation with reappraisal, distraction and suppres-
sion, as well as executive functions. This is surprising given the
well-established shift in regulatory preference from engagement
reappraisal to disengagement distraction with increasing emotional
intensity in negative pictures (Scheibe et al., 2015; Shafir at al.,
2016; Sheppes et al., 2011; 2014). There are two possible explana-
tions for this finding, which refer to our operationalization of emo-
tion regulation choices in real-life stimuli: personal relevance and
the discrete emotion of anger.

The Role of Personal Relevance

One explanation for our findings in young adults could be the
use of autobiographical memories instead of standardized negative
pictures. Because we could not replicate an emotion regulation
preference driven by emotional intensity in a relived emotions’
setting, that is, testing spontaneous emotion regulation in emotion-
ally difficult situations out of each participants’ life, one must con-
sider limited generalizability from previous findings based on the
emotion regulation choice paradigm with negative affective pic-
tures. This could mean limited generalizability from findings with
general negative affect on discrete emotions, as well as limited
generalizability from findings with standardized negative pictures
on ecologically valid autobiographical memories. A first indication

for the latter is given by a recent study on emotion regulation
choice in young to middle-aged adults using angry and disgusting
vignettes (Suri et al., 2018). While those stimuli provide higher ec-
ological validity than negative pictures, researchers could not pre-
dict regulation choices by their emotional intensity. Future studies,
therefore, should assess emotion regulation choice in more com-
plex and personally relevant contexts rather than general negative
affect using negative pictures to draw inferences for the real world,
as it has been argued especially in the context of emotional aging
(Kunzmann & Isaacowitz, 2017).

The Role of the Discrete Emotion of Anger

An alternative explanation emerges, arguing from a functional-
ists’ perspective. The discrete emotion approach in emotional
aging (Kunzmann & Thomas, 2014) postulates anger to be particu-
larly salient and adaptive in young adulthood, whereas sadness is
assumed to more adaptive for older adults. The experience of an-
ger arises by the feeling of one’s goal being intentionally blocked
by others, promoting the defense of one’s resources (Frijda, 1986)
and the perception of high situational control (Lazarus, 1991). An-
ger thereby facilitates the fulfillment of age-normative tasks in
young adulthood to optimize the future regardless of immediate
affective consequences, whereas older adults are assumed to pri-
marily promote their affective well-being (Carstensen, 2006).
Accordingly, regulatory goals in young adults should differ sub-
stantially from those in older adults and might not even follow the
intention to down regulate anger (i.e., prohedonic motivation). In

Figure 2
Emotion Regulation Preference by Anger Intensity, Age Group, and Habitual Reappraisal

Note. Blue [light gray] indicates the proportion of distraction preference, in either low (light blue [light gray]) or high anger intensity (dark blue [shaded
light gray]). Red [dark gray] indicates the proportion of reappraisal preference in either low (light red [dark gray]) or high anger intensity (dark red
[shaded dark gray]). See the online article for the color version of this figure.
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line with this notion, there is evidence for an age-related increase
in prohedonic motivation to down-regulate negative affect together
with a decrease of contra-hedonic motivations to maintain or enhance
negative affect (Riediger et al., 2009). In fact, young adults prefer
activities that increase their anger when anticipating a confrontational
task in contrast to a cooperational task (Kim et al., 2015; Tamir et al.,
2008), thereby even improving performance in that task (Tamir et al.,
2008). Similarly, young in contrast to older adults are more likely to
engage in interpersonal confrontation (Luong et al., 2011). In contrast,
older adults most likely pursue nonconfrontational, prohedonic regula-
tory goals, in line with their higher need of close social ties (Rook &
Charles, 2017) and their overarching goal of emotional well-being
(Carstensen, 2006). While one experience sampling study found dis-
traction and reappraisal to be implemented especially for prohedonic
regulatory goals (English et al., 2017), another found that young adults
showed a general tendency to apply rumination in the face of negative
emotions, a strategy that maintains or even increases negative affective
experience (Heiy & Cheavens, 2014). The main purpose of flexible,
adaptive regulatory choices is the promotion of goal pursuits. There-
fore, it is reasonable to assume that young adults’ regulatory choices
are primarily driven by instrumental motivations, whereas older adults’
regulatory choice are rather following prohedonic motivations in per-
sonally relevant negative emotional experiences. Future studies should
take this inference into account by considering a third “no-regulation”
control condition in the standard emotion regulation choice paradigm
and an investigation of choices of other emotion regulation strategies,
that serve rather instrumental than prohedonic goals like suppression
or rumination. Furthermore, an investigation of different negative emo-
tions, for example, directly comparing anger and sadness in young and
older adults would be desirable to further address motivational factors
in emotion regulation choices.

Strengths and Limitations

With this study, we provide first evidence for the complexity of
emotion regulation choices in real-life contexts and with high personal
relevance through the application of autobiographical anger memories.
However, such stimuli involve other limitations, such as the fact that
one does not assess “original” emotional responses, in the heat of the
moment, but the memory of it, which might be affected by the time
elapsed (Scott et al., 2017; Wrzus et al., 2014), older adults’ positivity
bias in memory (e.g., Isaacowitz et al., 2006) and previous reappraisal
attempts (Levine et al., 2012). Furthermore, as preferences in regula-
tory choices have been found to be influenced by manipulations of
regulatory goals (i.e., immediate well-being vs. long-term adapta-
tion) in young adults (Sheppes et al., 2014), in this study we
assumed regulatory goals to differ globally between age groups but
we did not directly assess them for each anger event. To conclude
whether the presented age differences in emotion regulation choice
are specific to anger and an age-dependent motivational shift in an-
ger regulation, upcoming studies should investigate age effects in
emotion regulation choice in other real-life negative emotional
events, especially sadness. Last, in an exemplary case of anger we
investigated an additional contributory factor, that is personal rele-
vance and thereby increased ecological validity. To test the com-
plexity of emotion regulation flexibility including the adaptivity of
regulatory choices, future research might focus on outcome meas-
ures, investigate on other forms of cognitive emotion regulation and
consider further relevant moderators in and outside the individual.

Conclusion

We investigated spontaneous regulatory choices across the life
span in personally relevant anger experiences taking habitual reap-
praisal into account. Although we could not predict regulatory
choices in young adults, we replicated the established shift from
engaging reappraisal in low intensity to disengaging distraction in
high intensity anger for older adults with more reappraisal experi-
ence. This work advances our understanding concerning the role
of regulation experience in flexible emotion regulation, insofar
that our results support the notion of habitual reappraisal being
associated to good psychological adjustment. Older adults with
frequent reappraisal use showed the highest flexibility in emotion
regulation which is supposed to contribute to psychological and
cardiovascular adaptation. As a recent intervention study showed
that regulatory flexibility can be increased (Alkoby et al., 2019),
the training of reappraisal habits might be a promising approach
for older adults to promote affective well-being and healthy aging,
especially as our finding about an age-related benefit of emotion
regulation flexibility in older adults with high habitual reappraisal
was still present after controlling for cognitive resources. Our
study extends previous knowledge on the determinants of emotion
regulation choice by the relevance of the internal and external con-
textual factors, that is, the role of emotion regulation experience as
well as the complexity in emotion regulation choice in real-life an-
ger experience in young and older healthy adults.
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