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a b s t r a c t

Episodic counterfactual thoughts—imagined alternative ways in which personal past
events might have occurred—are frequently accompanied by intense emotions. Here, par-
ticipants recollected positive and negative autobiographical memories and then generated
better and worse episodic counterfactual events from those memories. Our results suggest
that the projected emotional intensity during the simulated remembered/imagined event
is significantly higher than but typically positively related to the emotional intensity while
remembering/imagining the event. Furthermore, repeatedly simulating counterfactual
events heightened the emotional intensity felt while simulating the counterfactual event.
Finally, for both the emotional intensity accompanying the experience of remembering/
imagining and the projected emotional intensity during the simulated remembered/imag-
ined event, the emotional intensity of negative memories was greater than the emotional
intensity of upward counterfactuals generated from them but lower than the emotional
intensity of downward counterfactuals generated from them. These findings are discussed
in relation to clinical work and functional theories of counterfactual thinking.

� 2016 Published by Elsevier Inc.

1. Introduction

Imagining alternative ways in which personal past events might have occurred is a kind of hypothetical thinking known
as episodic counterfactual thought (De Brigard & Giovanello, 2012). Frequently, when individuals engage in counterfactual
thinking, they imagine either alternative better (‘‘upward”) or worse (‘‘downward”) ways in which past events might have
occurred, and often these kinds of mental simulations are accompanied by intense emotions (Byrne, 2016; Epstude & Roese,
2008). Although several published studies have examined the nature of episodic counterfactual thoughts generated from
autobiographical memories (e.g., De Brigard & Giovanello, 2012; Dyczewski & Markman, 2012; Nasco & Marsh, 1999;
Petrocelli, Seta, Seta, & Prince, 2012; Roese, 1994), the majority of published work on counterfactual thinking has largely uti-
lized vignettes depicting hypothetical scenarios with little autobiographical relevance. Recent studies have raised reserva-
tions about the relevance of results from studies using impersonal and non-autobiographical vignettes to results from
studies investigating episodic counterfactual simulations about one’s own life (De Brigard & Giovanello, 2012; Girotto,
Ferrante, Pighin, & Gonzalez, 2007; Pighin, Byrne, Ferrante, Gonzalez, & Girotto, 2011; De Brigard, Spreng, Mitchell, &
Schacter, 2015). Furthermore, while intense emotional experiences are highly influential in shaping howwe remember auto-
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biographical events from the personal past (Barlow, 1955; Talarico, LaBar, & Rubin, 2004), little is known about the emo-
tional intensity of episodic counterfactual simulations generated from autobiographical memories.

There are two ways of thinking about emotional intensity for both autobiographical memories and their corresponding
episodic counterfactual events. One refers to the emotional intensity at the time of simulating the event—a feature of the
experiencing—while the other refers to the emotional intensity ascribed to the simulated event—a feature of the experienced
(Johnson, Foley, Suengas, & Raye, 1988). For example, suppose someone recalls a rather negative experience of being stuck in
rush hour traffic a few months ago. He remembers having experienced intense negative emotions while he was stuck in traf-
fic, but he is not currently experiencing nearly the same intensity of emotion while remembering the event. This is not to
suggest, however, that these two ways of thinking about emotional intensity are unrelated. When we remember events from
the personal past, the projected emotional experience accompanying the originally experienced event colors the current
experiencing, and vice versa (Holland & Kensinger, 2010; Levine & Pizarro, 2004).

But now suppose that after recalling the negative experience of being stuck in traffic, this person simulates a counterfac-
tual event wherein he left work early that day and avoided rush hour traffic altogether. He might imagine that, had he left
earlier, he would have experienced a positive emotion with a certain degree of intensity. However, his current experiencing
of the simulation is not accompanied by nearly the same intensity of emotion. What precisely is the relationship between the
projected, imagined emotion and the current one? Recent evidence suggests that there is a common set of mechanisms that
allows us to remember events from the personal past and also to construct episodic counterfactual thoughts (De Brigard,
2014; Schacter, Benoit, De Brigard, & Szpunar, 2015; Van Hoeck et al., 2013). As such, just as the projected emotional inten-
sity during the remembered event might be related to the emotional intensity accompanying the experience of recalling the
autobiographical memory, so too might the projected emotional intensity during the simulated imagined event be related to
the experience while imagining the event.

Furthermore, while counterfactual simulations are often emotionally charged, little is known about the affective conse-
quences of repeatedly simulating episodic counterfactual events. Some clinical and sub-clinical evidence suggests that rumi-
nation on counterfactual thoughts is associated with emotional dysfunction, impaired coping with traumatic events, and
insomnia (Davis, Lehman, Wortman, Silver, & Thompson, 1995; El Leithy, Brown, & Robbins, 2006; Gilbar, Plivazky, & Gil,
2010; Schmidt & Van der Linden, 2009). Simulations of episodic personal future events in healthy individuals are also often
emotionally charged (D’Argembeau, Renaud, & Van der Linden, 2011), and recent work has demonstrated that repeatedly
simulating episodic future events heightens emotional arousal (Szpunar & Schacter, 2013). Considerable evidence has shown
that episodic future thinking and episodic counterfactual thinking exhibit striking behavioral and neural similarities
(Schacter et al., 2015). A set of common mechanisms allows us to remember events from the personal past, construct
thoughts about possible events that could happen in the personal future, and also construct thoughts about possible events
that could have happened in our past but did not (De Brigard, 2014). Given these cognitive and neural commonalities
between episodic future and counterfactual thinking, it is possible that repeatedly simulating episodic counterfactual
thoughts will also heighten emotional intensity accompanying the simulation. Alternatively, it is possible that repeated sim-
ulation of counterfactual events will produce an emotional habituation effect whereby repeated exposure to an emotionally
salient stimulus reduces the accompanying emotional intensity (Averill, Malmstrom, Koriat, & Lazarus, 1972; Groves &
Thompson, 1970).

We investigate three main questions of interest in the current study. First, for autobiographical memories and episodic
counterfactual simulations taken separately, we investigate the relationship between the emotional intensity of the experi-
ence while recalling/imagining the event and the projected emotional intensity during the simulated remembered/imagined
event. We hypothesize that the projected emotional intensity that was experienced or would have been experienced during
the simulated remembered/imagined event will be greater than but positively correlated with the emotional intensity while
recalling/imagining the event.

Second, we investigate whether repeated simulation impacts the reported emotional intensity of episodic counterfactual
simulations and whether this is dependent on counterfactual direction or the valence of the memory from which the coun-
terfactual was generated. The current study aims to adjudicate between two possible outcomes: (1) mirroring results from
prior work on episodic future thinking (Szpunar & Schacter, 2013), repeated simulation of emotional counterfactual events
will heighten emotional intensity; or (2) repeated simulation of episodic counterfactual events will produce an emotional
habituation effect that reduces emotional intensity. Furthermore, we hypothesize that this heightening or reduction in emo-
tional intensity with repeated simulation will only occur for emotional intensity during the imagining of the event and not
for the emotional intensity participants imagined they would have experienced during the event had it occurred.

Third, we investigate the relationship between the emotional intensity of autobiographical episodic memories and their
corresponding counterfactual events. De Brigard and Giovanello (2012) showed that recollecting memories tended to be felt
more intensely than simulating episodic counterfactuals. However, De Brigard and Giovanello (2012) only asked participants
to generate opposite direction counterfactuals (i.e., worse alternative to a positive event or a better alternative to a negative
event) and not same direction counterfactuals (i.e., better alternative to an already positive event or a worse alternative to an
already negative event). Extending work from De Brigard and Giovanello (2012), we hypothesize that the emotional intensity
during the remembered event itself will be lower than emotional intensity participants imagined they would have experi-
enced during the event for same direction counterfactuals. Same direction counterfactuals should have more extreme
valence ratings which should, in turn, be associated with more intense emotional responses. Similarly, we hypothesize that
emotional intensity presently recalling the memory will be lower than emotional intensity simulating the corresponding
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