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Emotions are processes that unfold over time. Consequently, a 
full theoretical understanding of how they operate can only be 
reached when their time-related aspects are captured adequately 
(Davidson, 1998; Frijda, 2007). Moreover, research on emotion 
dynamics is important from a clinical perspective as distur-
bances in emotion dynamics are symptomatic of several mental 
disorders such as depression (Siegle, Steinhauer, Thase, Stenger, 
& Carter, 2002) and may lead to the development of somatic 
diseases such as cardiovascular illness (Brosschot, Gerin, & 
Thayer, 2006).

As such, it is surprising that for a long time the dynamic 
properties of emotions were largely ignored. This partially 
results from the traditional belief that emotions are activity 
bursts of brief duration, lasting for seconds or a couple of min-
utes at most (i.e., emotions as brief fight/flight responses). 
Consistent with this belief, researchers identified the nature and 
(initial) intensity of such outbursts and no further questions 
regarding emotion dynamics were posed (Frijda, 2007). In his 
opponent-process theory of motivation, Solomon already chal-
lenged this approach four decades ago and noticed that the 
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duration of emotions is actually highly variable (Solomon & 
Corbit, 1974). However, systematic empirical evidence to sup-
port this claim was lacking, and emotions remained perceived 
as states of brief duration by the scientific community (Ekman, 
1984). Another 20 years passed before Frijda and colleagues 
(Frijda, Mesquita, Sonnemans, & van Goozen, 1991) argued 
and empirically showed that emotions are generally not flash-
like responses but typically last for several minutes, hours, or 
even longer. Around the same time, other researchers came to 
the same conclusion and provided additional empirical support 
(e.g., Gilboa & Revelle, 1994; Scherer & Wallbott, 1994). More 
recently, a series of diary studies confirmed that an emotion can 
last anywhere from a couple of seconds up to several hours 
(Verduyn, Delvaux, van Coillie, Tuerlinckx, & van Mechelen, 
2009; Verduyn, van Mechelen, Kross, Chezzi, & van Bever, 
2012; Verduyn, van Mechelen, & Tuerlinckx, 2011).

The realization that emotions are complex dynamic processes 
and that their duration shows a remarkable broad range poses 
emotion researchers for the challenge to account for this variabil-
ity. Davidson (1998) created a research field that aims to get a 
better understanding of variability in emotion dynamics includ-
ing the duration of emotional recovery, and named it affective 
chronometry. The aim of this article is to provide a review of 
research on affective chronometry, centering on the duration of 
emotions. In particular, building on a preliminary review (van 
Mechelen, Verduyn, & Brans, 2013) research on determinants of 
emotion duration will be discussed. For each determinant we 
will theorize on its influence on emotion duration and discuss 
empirical findings including initial evidence on the psychologi-
cal and neural mechanisms that underlie their effects. For some 
determinant classes the number of neurophysiological findings is 
limited as the time dimension of the emotional response is often 
ignored in neuroimaging research, particularly when using fMRI 
(Waugh & Schirillo, 2012). However, within the field of affec-
tive neuroscience, consensus is growing that time should take a 
central place in the study of emotions (e.g., Schuyler et al., 2012; 
Waugh, Shing, & Avery, 2015).

We start this review by defining emotion duration as the 
amount of time that elapses between the beginning and end 
point of an emotional episode. The beginning of an emotional 
episode can rather easily be identified as, in contrast to moods,1 
emotions start with the occurrence of an external or internal 
event (even though the start of the emotion does not necessarily 
exactly coincide with the start of the event; Frijda, 2007). The 
end of an emotional episode corresponds with the moment that 
the intensity of the emotional response returns to zero or to a 
baseline level, either for the first time (Verduyn et al., 2011), for 
several consecutive times (Sbarra, 2006), or permanently 
(Frijda, 2007). Even though duration definitions and associated 
measurements differ across studies, the first definition (i.e., first 
return to zero or baseline) is most often used.

Determinants of Emotion Duration
Determinants of emotion duration can be grouped into three cat-
egories: (a) characteristics involving the event (stimulus) that 

elicited the emotion, (b) characteristics of the emotion itself, 
and (c) characteristics involving the subject who experiences 
the emotion.

Characteristics of the Emotion-Eliciting Event

Two determinants fall within this category: the duration of the 
emotion-eliciting event, and perceived event features as cap-
tured by appraisal dimensions. Despite that appraisals constitute 
an element of an emotional response, they are added to this 
determinant category as the emotion-eliciting event plays a cen-
tral role in the appraisal process, and because appraisals are con-
sidered to cause emotion in addition to being part of it (Moors, 
Ellsworth, Scherer, & Frijda, 2013).

Event duration. Frijda (2007) conjectured that the duration 
of the eliciting event is positively related to the duration of the 
emotional response. This claim was confirmed by Verduyn and 
colleagues who further showed that reappearances of the elici-
tor may lead to emotion reactivations, thereby hampering the 
recovery process (Verduyn et al., 2009; Verduyn, van Mechelen, 
& Frederix, 2012). Such reappearances likely reactivate the 
original appraisal configuration which in turn prolongs the 
emotion.

At this point, three remarks have to be made. First, event 
duration is not solely determined by ongoing physical presence 
but also by stability in psychological content (e.g., the enduring 
presence of someone who made an insulting remark does not 
imply event prolongation if that person rephrases their remark 
in an inoffensive manner). Second, the positive relation between 
the duration of the emotion-eliciting event and emotion duration 
does not imply that emotions always or even typically end at 
event offset; it rather means that the emotion is unlikely to end 
as long as the elicitor remains present. Third, one may conjec-
ture that the occurrence of events that are not related to the emo-
tion may influence emotion duration as well (Hollenstein, 
2015), for instance by providing emotional counterweight (e.g., 
receiving good news when feeling sad) or by offering an oppor-
tunity for distraction, but systematic research on this is lacking.

Event appraisals. The appraisal dimension that has most 
consistently been related to emotion duration is the importance 
of the eliciting event (i.e., motivational or concern relevance): 
events perceived as highly important lead to longer emotions 
(Verduyn et al., 2009; Verduyn et al., 2011). Verduyn, van 
Mechelen, Tuerlinckx, and Scherer (2013) further showed that 
negative emotions last especially long when the eliciting event 
and its consequences are perceived to be incongruent with the 
individual’s goals (appraisal of goal-congruence), norms and 
values (appraisals of unfairness and immorality), and self-ideal 
(appraisal of self-ideal congruence). As such, a mismatch 
between an event and one’s desires causes negative emotions 
(Carver, 2015) and the size of this mismatch predicts the dura-
tion of the emotional response.

Two psychological mechanisms have been explored to 
account for the effect of appraisals on emotion duration. A first 
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mechanism is that appraisals influence emotion intensity with 
emotions of high intensity requiring a long recovery period. A 
second mechanism is that certain appraisal configurations initi-
ate the use of particular regulation strategies that, in turn, affect 
emotion duration. Appraisal–duration relations became some-
what less outspoken when statistically controlling for emotion 
intensity (Verduyn et al., 2013) or regulation strategies (Brans & 
Verduyn, 2014) but they remained highly significant, which 
implies that additional mechanisms underlie the relationship 
between appraisals and emotion duration.

The neural bases of several of the appraisal dimensions that 
were found to be related to emotion duration have been identi-
fied (for a review, see Brosch & Sander, 2013). The amygdala 
acts as a concern relevance detector and represents the neural 
mechanism through which event importance is established. 
Following relevance detection, the amygdala orchestrates the 
further processing of the encountered event. This includes a 
refinement of the initial appraisal in terms of additional appraisal 
dimensions, including goal congruency (anterior cingulate cor-
tex and dorsolateral prefrontal cortex), norm compatibility 
(superior anterior temporal lobe), and value compatibility 
(medial prefrontal cortex and dorsal striatum) amongst others 
(Brosch & Sander, 2013). However, neuroscientific research on 
the effect of these appraisal dimensions on the temporal unfold-
ing of the emotion beyond the period of emotion elicitation is 
lacking. Consequently, the neural mechanisms that mediate the 
relation between initial event appraisal and emotion duration 
are unknown.

Characteristics of the Emotion

Three determinants of emotion duration fall within this category 
with the first determinant being situated at the level of the ele-
ments that constitute an emotion (i.e., nature of the emotion 
component), and the others reflecting features of the emotion as 
a whole (i.e., nature and intensity of the emotion).

Nature of the emotion component. In contemporary emo-
tion theories, emotions are defined to consist of several compo-
nents, including (a) cognitive components, (b) motivational 
components or action tendencies, (c) (neuro)physiological com-
ponents, (d) motor components or expressive behaviors, and (e) 
feeling components or subjective experiences (Scherer, 2005). 
Frijda argued that each of these response systems may have a 
specific duration (Frijda et al., 1991). Several theoretical rea-
sons may account for such duration differences. For example, 
whereas continued expression in the absence of an observer 
may become meaningless and sustained elevated physiological 
activity may become damaging due to allostatic load (McEwen, 
2000), meaning making typically takes time and requires sus-
tained activity in the cognitive and associated feeling compo-
nent of the emotional response (Schön, 2010).

Studies that directly compare the duration of different emo-
tion components are largely lacking, but across studies evidence 
seems available that particular components remain in general 
active for a longer time than others. In particular, whereas the 

duration of expressive (e.g., facial expression; Ekman & 
Friesen, 1982), and (neuro)physiological components (e.g., car-
diovascular recovery; Fredrickson & Levenson, 1998) seems to 
rarely exceed a few minutes, feelings and associated cognitions 
may persist for hours or longer (e.g., Nolen-Hoeksema & 
Morrow, 1993; Verduyn et al., 2011).

However, these duration differences may partly be due to dis-
similarities in research methodology: Emotion expression and 
(neuro)physiological responses are typically measured in the lab 
following a weak emotion induction without any long-term con-
sequences (e.g., using affective pictures), whereas the duration 
of the feeling component is typically measured in daily life fol-
lowing a wide range of emotional situations including events of 
high personal importance. When, instead of in the lab, the dura-
tion of expressive behavior (Bylsma, Croon, Vingerhoets, & 
Rottenberg, 2011) or cardiovascular recovery (Pieper & 
Brosschot, 2005) was examined in daily life, durations generally 
exceeded several minutes. Similarly, when, instead of in daily 
life, the duration of emotional experience was examined in the 
lab, durations were not found to exceed a few minutes (Garrett & 
Maddock, 2001). Future research is needed to get a better under-
standing of the size of duration differences between emotion 
components.

Nature of the emotion. Frijda (2007) conjectures that dif-
ferent emotions have different built-in time courses. Scherer 
and Wallbott (1994) provided data supporting this claim as they 
found evidence for the following rank order of emotion dura-
tion: fear = disgust = shame ⩽ anger < guilt < joy < sadness. 
More recently, Verduyn and colleagues reported evidence for 
(parts of) the same rank order (e.g., Verduyn et al., 2009).

According to Frijda (2007), part of this variability may be 
accounted for by features of the emotion-eliciting event: Whereas 
fear and disgust are often elicited by transient events without 
long-term consequences, the consequences of events causing joy 
or sadness usually extend in time. Along similar lines, Brans and 
Verduyn (2014) noticed that the long duration of sadness may be 
due to the relatively high levels of importance attached to the 
kinds of events that give rise to this emotion.

The neural mechanisms that account for these duration dif-
ferences remain unknown. This stands in sharp contrast with the 
plethora of studies aimed at identifying discrete neural corre-
lates for basic emotions, which has led to mixed findings with 
some recent meta-analyses arguing in favor (e.g., Vytal & 
Hamann, 2010) and others against the existence of such neural 
correlates (e.g., Lindquist, Wager, Kober, Bliss-Moreau, & 
Barrett, 2012). However, the time dimension is typically miss-
ing in these studies which is problematic as the difference in 
neural signature between emotions may not be a matter of which 
neural regions are involved but when, and for how long neural 
regions become and remain active. A demonstration of this was 
recently provided in an electroencephalography (EEG) study by 
Costa et al. (2014) who found differences in the onset speed and 
duration of neural activity for fear, disgust, happiness, and sad-
ness during the period that immediately followed the emotional 
stimulus. Interestingly, sadness showed a slow neural onset but 
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the activity endured for the longest time which is consistent 
with the observation that sadness is a persistent emotion. Similar 
studies across larger timescales would add much to our under-
standing of duration differences between emotions.

Intensity of the emotion. Both overall time-independent 
measures of intensity (Sonnemans & Frijda, 1994) and measures 
of the initial intensity of an emotional response (Verduyn et al., 
2009) have been found to be related to emotion duration, even 
when controlling for the importance of the emotion-eliciting 
event. In a recent study by Waugh, Hamilton, and Gotlib (2010), 
the neural regions that underlie the intensity–duration relationship 
were identified. In particular, greater negative emotional intensity 
was associated with longer duration of activation in regions along 
the cortical midline associated with self-referent processing: the 
anterior medial prefrontal cortex, and the posterior cingulate cor-
tex (Fossati et al., 2003). As such, following high intense emo-
tional events, people seemingly tend to elaborate on the 
self-relevance of the event which may cause emotions to endure.

Characteristics of the Emotion-Experiencing 
Person

Dispositions. Individuals differ in their ability to recover 
from negative events or to maintain positive feelings (Davidson, 
1998). Dispositions have been identified that account for this 
variability including global trait dimensions within the healthy 
domain as well as measures of psychopathology. Next, we 
describe dispositions that have repeatedly been shown to be 
related to emotion duration.

Resilience. Resilience refers to the ability to cope effec-
tively and adapt in the face of loss, hardship, or adversity (Block 
& Kremen, 1996). As such, resilience is by definition closely 
related to the concept of emotion duration. Empirical studies 
provide support for this with resilient people showing acceler-
ated recovery from stressful encounters (Tugade & Fredrickson, 
2004). Within his affective styles framework, Davidson (2004) 
considers resilience as one of the key dimensions and found that 
resilient persons exhibit higher baseline levels of left prefrontal 
activity (Jackson et al., 2003).

Extraversion and neuroticism. Extraversion and neuroti-
cism are the two Big Five dimensions that have been shown to 
have a strong affective component and to be related to the fre-
quency and intensity of positive and negative emotions, respec-
tively (Schimmack, 2003). Recently, it was found that a similar 
relation holds for emotion duration with extraverts and neurot-
ics experiencing long positive and negative emotions, respec-
tively (Verduyn & Brans, 2012). A recent functional magnetic 
resonance imaging (fMRI) study further revealed that neurotics 
show prolonged amygdala activation following exposure to a 
negative event (Schuyler et al., 2012).

Depression. Depression is not only diagnostically charac-
terized by enduring negative moods but also hampers emotional 

recovery when faced with a negative event. In particular, Siegle 
and colleagues found that people with depression show sus-
tained processing of negative information (Siegle, Granholm, 
Ingram, & Matt, 2001), and delayed amygdala recovery after 
being exposed to idiosyncratic negative stimuli (Siegle et al., 
2002). Moreover, positive emotions are shorter in depressed 
populations with depressed individuals failing to sustain acti-
vation in neural circuits underlying positive affect and reward 
such as the nucleus accumbens (Heller et al., 2009).

Emotion regulatory actions. Emotion regulation refers to 
all the conscious and nonconscious strategies we use to increase, 
maintain, or decrease one or more components of an emotional 
response (Gross, 2007). As such, research on emotion regula-
tion is by definition highly relevant for the study of emotion 
duration. Moreover, interindividual differences in emotion reg-
ulation may partially account for the predictive effect on emo-
tion duration of the dispositions described before. For example, 
whereas neuroticism and depression have been associated with 
an inability to efficiently down-regulate negative emotions 
(Nolen-Hoeksema, 1991), resilient people flexibly adjust the 
level of emotional resources needed to meet the demands of the 
situation (Waugh, Wager, Fredrickson, Noll, & Taylor, 2008). 
In what follows, we describe the regulation strategies that have 
most consistently been found to be related to emotion duration.

Rumination. Rumination is defined as passively and repeti-
tively focusing on one’s symptoms of distress and their conse-
quences (Nolen-Hoeksema & Morrow, 1993). This regulation 
strategy has been related to prolonged episodes of depression 
(Nolen-Hoeksema, 1991), as well as of anger and sadness (Ver-
duyn et al., 2009). Rumination is typically studied in the con-
text of negative emotions, but positive rumination following a 
positive event has been found to prolong the duration of positive 
emotions as well (Verduyn et al., 2011).

Reappraisal. Two types of reappraisal have been distin-
guished (Ochsner & Gross, 2008). The first variant of reappraisal 
refers to reinterpreting the emotion-provoking event. The second 
variant refers to distancing oneself from the event by adopting a 
detached, third-person perspective. Both types have most often 
been studied in the context of negative emotions and been shown 
to shorten their duration but in the case of positive events, reap-
praisal may shorten positive emotions as well (Verduyn, van 
Mechelen, Kross, et al., 2012; Verduyn et al., 2011).

Distraction. Distraction is defined as diverting one’s atten-
tion away from the emotion-eliciting event (Gross, 2007). Dis-
traction is the regulation strategy that is most often used in daily 
life (Brans, Koval, Verduyn, Lim, & Kuppens, 2013) and is an 
effective strategy to (temporarily) shut down an emotional epi-
sode (Freund & Keil, 2013), especially when the valence of the 
distractor is opposite to the valence of the emotion (Verduyn 
et al., 2011).

The neural mechanisms through which cognitive regulation 
strategies modulate the emotional response have attracted a lot of 
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research attention and space limitation prevents a complete 
review of this literature (for a recent review, see Ochsner & 
Gross, 2014). However, in these studies, the magnitude rather 
than the duration of neural activation is typically studied. 
Nevertheless, it is notable that whereas rumination was found to 
sustain amygdala activation over time (Siegle et al., 2002), reap-
praisal and distraction reduce amygdala activity while engaging 
prefrontal regions important for working memory, selective 
attention, and cognitive control more generally (McRae et al., 
2010). Moreover, whereas reappraisal preferentially activates a 
network associated with processing affective meaning (includ-
ing medial prefrontal cortex), distraction preferentially activates 
regions associated with the allocation of attention (including lat-
eral prefrontal cortex; McRae et al., 2010).

As such, rumination may prolong emotions by strengthening 
the original affective meaning of the emotional event. In con-
trast, reappraisal may shorten emotions by attending to the emo-
tion-provoking stimulus and changing its affective meaning, 
and distraction may shut down an emotion through decreased 
processing of the emotion-provoking event.

Conclusion
Emotions are dynamic processes of varying duration. Even though 
part of this variability may be due to dissimilarities in built-in time 
courses of different emotions or emotion components, emotion 
duration is mainly influenced by the events we encounter and the 
way we deal with them. Daily hassles do not perturb our emotional 
equilibrium for long but following highly impactful events, people 
elaborate on the meaning and consequences of the event. During 
this process, some people get stuck in vicious cycles of rumination 
causing the emotion to endure whereas others find the silver lining 
behind each dark cloud or manage to divert their attention towards 
something positive. Similarly, following positive events, some 
people initiate regulatory strategies to maintain their positive out-
look whereas others fail to do so.

Future theoretical and empirical work is needed to advance 
our understanding of the duration of emotions. Theoretical work 
is necessary to sharply define the construct of emotion duration. 
The main complexity pertains to the end of an emotional 
response (for a more elaborate discussion on this, see van 
Mechelen et al., 2013) which has not been defined in a consist-
ent manner across studies on emotion duration. Empirical 
research is needed to pinpoint at which stage and in which way 
the duration determinants modulate the unfolding of the emo-
tional response. For this purpose the full intensity profile of the 
emotional response needs to be examined. This approach has 
only been adopted a few times (see e.g., Goldin et al., 2005, on 
the neural correlates of intensity profiles; and Heylen, Verduyn, 
van Mechelen, & Ceulemans, 2015, on the relation between 
appraisals, emotion regulation, and intensity profiles) but the 
results seem promising and call for follow-up studies.
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Note
1 Moods are often also differentiated from emotions based on a dura-

tion criterion with emotions being considered as shorter than moods 
(Beedie, Terry, & Lane, 2005). This relative order does, however, not 
imply that emotions are in absolute terms always or even typically 
short (Frijda et al., 1991).

References
Beedie, C. J., Terry, P. C., & Lane, A. M. (2005). Distinctions between 

emotion and mood. Cognition & Emotion, 19, 847–878.
Block, J., & Kremen, A. M. (1996). IQ and ego-resiliency: Conceptual and 

empirical connections and separateness. Journal of Personality and 
Social Psychology, 70, 349–361.

Brans, K., Koval, P., Verduyn, P., Lim, Y. L., & Kuppens, P. (2013). The 
regulation of negative and positive affect in daily life. Emotion, 13, 
926–939.

Brans, K., & Verduyn, P. (2014). Comparing determinants of emotion 
intensity and duration: Appraisals and regulation strategies. PLOS 
ONE, 9, e92410.

Brosch, T., & Sander, D. (2013). The appraising brain: Towards a neuro-
cognitive model of appraisal processes in emotion. Emotion Review, 
5, 163–168.

Brosschot, J. F., Gerin, W., & Thayer, J. F. (2006). The perseverative cogni-
tion hypothesis: A review of worry, prolonged stress-related physiological 
activation, and health. Journal of Psychosomatic Research, 60, 113–124.

Bylsma, L. M., Croon, M. A., Vingerhoets, A. J. J. M., & Rottenberg, J. (2011). 
When and for whom does crying improve mood? A daily diary study of 
1004 crying episodes. Journal of Research in Personality, 45, 385–392.

Carver, C. S. (2015). Control processes, priority management, and affective 
dynamics. Emotion Review, 7, 301–307.

Costa, T., Cauda, F., Crini, M., Tatu, M. K., Celeghin, A., de Gelder, B., 
& Tamietto, M. (2014). Temporal and spatial neural dynamics in the 
perception of basic emotions from complex scenes. Social Cognitive 
and Affective Neuroscience, 9, 1690–1703.

Davidson, R. J. (1998). Affective style and affective disorders: Perspectives 
from affective neuroscience. Cognition & Emotion, 12, 307–330.

Davidson, R. J. (2004). Well-being and affective style: Neural substrates 
and biobehavioral correlates. Philosophical Transactions of the Royal 
Society of London B, 359, 1395–1411.

Ekman, P. (1984). Expression and the nature of emotion. In K. Scherer & 
P. Ekman (Eds.), Approaches to emotion (pp. 319–344). Hillsdale, NJ: 
Lawrence Erlbaum Associates.

Ekman, P., & Friesen, W. V. (1982). Felt, false, and miserable smiles. Jour-
nal of Nonverbal Behavior, 6, 238–252.

Fossati, P., Hevenor, S., Graham, S., Grady, C., Keightley, M., Craik, F. I. 
M., & Mayberg, H. (2003). In search of the emotional self: An fMRI 
study with positive and negative emotional words. American Journal of 
Psychiatry, 160, 1938–1945.

Fredrickson, B. L., & Levenson, R. W. (1998). Positive emotions speed 
recovery from the cardiovascular sequelae of negative emotions. Cog-
nition and Emotion, 12, 191–220.

Freund, A. M., & Keil, A. (2013). Out of mind, out of heart: Attention 
affects duration of emotional experience. Cognition & Emotion, 27, 
549–557.

Frijda, N. H. (2007). The laws of emotion. Mahwah, NJ: Erlbaum.
Frijda, N. H., Mesquita, B., Sonnemans, J., & van Goozen, S. (1991). The 

duration of affective phenomena or emotions, sentiments and passions. 
In K. T. Strongman (Ed.), International review of studies on emotion 
(pp. 187–225). Chichester, UK: Wiley.

Garrett, A. S., & Maddock, R. J. (2001). Time course of the subjective emo-
tional response to aversive pictures: Relevance to fMRI studies. Psy-
chiatry Research: Neuroimaging Section, 108, 39–48.

Gilboa, E., & Revelle, W. (1994). Personality and the structure of affective 
responses. In S. van Goozen, N. E. van De Poll & J. A. Sargent (Eds.), 

 at Maastricht University on December 9, 2015emr.sagepub.comDownloaded from 

http://emr.sagepub.com/


Verduyn et al. Emotion Duration 335

Essays on current issues in the field of emotion theory (pp. 134–159). 
Hillsdale, NJ: Erlbaum.

Goldin, P. R., Hutcherson, C. A., Ochsner, K. N., Glover, G. H., Gabrieli, 
J. D. E., & Gross, J. J. (2005). The neural bases of amusement and 
sadness: A comparison of block contrast and subject-specific emotion 
intensity regression approaches. NeuroImage, 27, 26–36.

Gross, J. J. (Ed.). (2007). Handbook of emotion regulation. New York, NY: 
Guilford.

Heller, A. S., Johnstone, T., Shackman, A. J., Light, S., Peterson, M., 
Kolden, G., … Davidson, R. J. (2009). Reduced capacity to sustain 
positive emotion in major depression reflects diminished maintenance 
of fronto-striatal brain activation. Proceedings of the National Academy 
of Sciences, 106, 22445–22450.

Heylen, J., Verduyn, P., van Mechelen, I., & Ceulemans, E. (2015). Vari-
ability in anger intensity profiles: Structure and predictive basis. Cogni-
tion & Emotion, 29, 168–177.

Hollenstein, T. (2015). This time, it’s real: affective flexibility, time scales, 
feedback loops, and the regulation of emotion. Emotion Review, 7, 
308–315.

Jackson, D. C., Mueller, C. J., Dolski, I., Dalton, K., Nitschke, J. B., Urry, 
H. L., & … Davidson, R. J. (2003). Now you feel it, now you don’t: 
Frontal brain electrical asymmetry and individual differences in emo-
tion regulation. Psychological Science, 14, 612–617.

Lindquist, K. A., Wager, T. D., Kober, H., Bliss-Moreau, E., & Barrett, L. 
F. (2012). The brain basis of emotion: A meta-analytic review. Behav-
ioral and Brain Sciences, 35, 121–143.

McEwen, B. S. (2000). Allostasis and allostatic load: Implications for neu-
ropsychopharmacology. Neuropsychopharmacology, 22, 108–124.

McRae, K., Hughes, B., Chopra, S., Gabrieli, J. D. E., Gross, J. J., & 
Ochsner, K. N. (2010). The neural bases of distraction and reappraisal. 
Journal of Cognitive Neuroscience, 22, 248–262.

Moors, A., Ellsworth, P., Scherer, K., & Frijda, N. (2013). Appraisal theo-
ries of emotion: State of the art and future development. Emotion 
Review, 5, 119–124.

Nolen-Hoeksema, S. (1991). Responses to depression and their effects on 
the duration of depressive episodes. Journal of Abnormal Psychology, 
100, 569–582.

Nolen-Hoeksema, S., & Morrow, J. (1993). Effects of rumination and dis-
traction on naturally occurring depressed mood. Cognition & Emotion, 
7, 561–570.

Ochsner, K. N., & Gross, J. J. (2008). Cognitive emotion regulation: Insights 
from social cognitive and affective neuroscience. Current Directions in 
Psychological Science, 17, 153–158.

Ochsner, K. N., & Gross, J. J. (2014). The neural bases of emotion and emo-
tion regulation: A valuation perspective. In J. J. Gross (Ed.), Handbook 
of emotion regulation (2nd ed., pp. 23–42). New York, NY: Guilford.

Pieper, S., & Brosschot, J. F. (2005). Prolonged stress-related cardiovascu-
lar activation: Is there any? Annals of Behavioral Medicine, 30, 91–103.

Sbarra, D. A. (2006). Predicting the onset of emotional recovery following 
nonmarital relationship dissolution: Survival analyses of sadness and 
anger. Personality and Social Psychology Bulletin, 32, 298–312.

Scherer, K. R. (2005). What are emotions? And how can they be measured? 
Social Science Information, 44, 695–729.

Scherer, K. R., & Wallbott, H. G. (1994). Evidence for universality and 
cultural variation of differential emotion response patterning. Journal 
of Personality and Social Psychology, 66, 310–328.

Schimmack, U. (2003). Affect measurement in experience sampling 
research. Journal of Happiness Studies, 4, 79–106.

Schön, U. (2010). Recovery from severe mental illness, a gender perspec-
tive. Scandinavian Journal of Caring Sciences, 24, 557–564.

Schuyler, B. S., Kral, T. R. A., Jacquart, J., Burghy, C. A., Wenig, H. Y., 
Perlman, D. M., … Davidson, R. J. (2012). Temporal dynamics of emo-
tional responding: Amygdala recovery predicts emotional traits. Social 
Cognitive and Affective Neuroscience, 9, 176–181.

Siegle, G. J., Granholm, E., Ingram, R. E., & Matt, G. E. (2001). Pupillary 
and reaction time measures of sustained processing of negative infor-
mation in depression. Biological Psychiatry, 49, 624–636.

Siegle, G. J., Steinhauer, S. R., Thase, M. E., Stenger, V. A., & Carter, 
C. S. (2002). Can’t shake that feeling: Event-related fMRI assessment 
of sustained amygdala activity in response to emotional information in 
depressed individuals. Biological Psychiatry, 51, 693–707.

Solomon, R. L., & Corbit, J. D. (1974). An opponent-process theory of motiva-
tion: I. Temporal dynamics of affect. Psychological Review, 81, 119–145.

Sonnemans, J., & Frijda, N. (1994). The structure of subjective emotional 
intensity. Cognition & Emotion, 8, 329–350.

Tugade, M. M., & Fredrickson, B. L. (2004). Residual individuals use posi-
tive emotions to bounce back from negative emotional experiences. 
Journal of Personality and Social Psychology, 86, 320–333.

Van Mechelen, I., Verduyn, P., & Brans, K. (2013). The duration of emo-
tional episodes. In D. Hermans, B. Rimé & B. Mesquita (Eds.), Chang-
ing emotions (pp. 174–180). London, UK: Psychology Press.

Verduyn, P., & Brans, K. (2012). The relationship between extraversion, 
neuroticism and aspects of trait affect. Personality and Individual Dif-
ferences, 52, 664–669.

Verduyn, P., Delvaux, E., van Coillie, H., Tuerlinckx, F., & van Mechelen, 
I. (2009). Predicting the duration of emotional experience: Two experi-
ence sampling studies. Emotion, 9, 83–91.

Verduyn, P., van Mechelen, I., & Frederix, E. (2012). Determinants of 
the shape of emotion intensity profiles. Cognition & Emotion, 26,  
1486–1495.

Verduyn, P., van Mechelen, I., Kross, E., Chezzi, C., & van Bever, F. 
(2012). The relationship between self-distancing and the duration of 
negative and positive emotional experiences in daily life. Emotion, 12, 
1248–1263.

Verduyn, P., van Mechelen, I., & Tuerlinckx, F. (2011). The relation 
between event processing and the duration of emotional experience. 
Emotion, 11, 20–28.

Verduyn, P., van Mechelen, I., Tuerlinckx, F., & Scherer, K. (2013). The 
relation between appraised mismatch and the duration of negative emo-
tions: Evidence for universality. European Journal of Personality, 27, 
481–494.

Vytal, K., & Hamann, S. (2010). Neuroimaging support for discrete neural 
correlates of basic emotions: A voxel-based meta-analysis. Journal of 
Cognitive Neuroscience, 22, 2864–2885.

Waugh, C. E., Hamilton, J. P., & Gotlib, I. H. (2010). The neural temporal 
dynamics of the intensity of emotional experience. Neuroimage, 49, 
1699–1707.

Waugh, C. E., & Schirillo, J. A. (2012). Timing is a missing key ingredient 
in fMRI studies of emotion: A commentary on Lindquist et al. Behav-
ioral and Brain Sciences, 35, 170–171.

Waugh, C. E., Shing, E. Z., & Avery, B. M. (2015). Temporal dynamics of 
emotional processing in the brain. Emotion Review, 7, 323–329.

Waugh, C. E., Wager, T. D., Fredrickson, B. L., Noll, D. C., & Taylor, S. F. 
(2008). The neural correlates of trait resilience when anticipating and 
recovering from threat. Social Cognitive and Affective Neuroscience, 
3, 322–332.

 at Maastricht University on December 9, 2015emr.sagepub.comDownloaded from 

http://emr.sagepub.com/

