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Abstract
People make errors when forecasting future negative affect. One explanation for affective
forecasting errors is immune neglect, the failure to account for the activity of the psychological
immune system that regulates negative affect. This research examined the role of one form of
affect regulation, emotion regulation (ER), that has not been studied previously in relation to
immune neglect. We conducted two online studies that recruited adult participants across the
U.S. Study 1 examined the association between retrospective reports of ER goals, success, and
strategies spontaneously used during a route planning task and affective forecasting errors, as a
reflection of immune neglect. Results suggested that participants (N = 285) who, after the route
planning task, said they had an ER goal to reduce negative affect overpredicted their negative
affect before the task more than those who did not have this ER goal. We also found that
participants who used ER strategies of cognitive reappraisal and response modulation
overpredicted their negative affect more than those who did not use these strategies.
Additionally, exploratory analyses suggest that the overall use of ER strategies was associated
with larger affective forecasting errors than not using any ER strategies. Study 2 was designed to
extend the findings of Study 1 and address its limitations. Participants (N = 173) were randomly
assigned to use ER strategies that typically vary in their effectiveness (cognitive reappraisal,
suppression, or no strategy) prior to affective forecasting to examine the effects of (in)effective
ER strategies on affective forecasting errors. We found similar levels of affective forecasting
errors across ER conditions. Overall, these studies suggest that using ER strategies contributes to
affective forecasting errors via immune neglect, but that future research is needed to fully
understand this association.

Keywords: affective forecasting, immune neglect, emotion regulation
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Everything is Going to Be Okay: Examining the Relationship between Emotion Regulation

and Immune Neglect in Affective Forecasting

Picture a common occurrence in academia: a graduate student is about to find out
whether they were awarded a coveted fellowship. They are about to click a button to display the
results on their computer screen. Their thoughts are racing: What will the results reveal? What if
they don’t win the fellowship? Falling deeper into this downward spiral, they predict that they
will feel extremely upset, will not be able to recover from this setback, might find it difficult to
wake up the next day, attend their lab meeting, face their advisor, and continue to pursue this line
of research. Alas, the click of a button reveals that they did not in fact receive the fellowship.
However, much to their surprise, although they did feel upset, they felt less upset than predicted.
They reminded themselves that they received insightful feedback from reviewers that would help
them revise the fellowship before resubmitting it. Thus, they were able to cope with and recover
from this setback, wake up the next morning, attend their lab meeting, face their advisor, and
continue (although slightly begrudgingly at first) to pursue their unfunded research.

The act of making predictions about how one will feel in the future is known as affective
forecasting (Gilbert et al.,1998; Wilson & Gilbert, 2003). Past research has examined affective
forecasts about a variety of events such as achieving tenure (Gilbert et al., 1998), romantic
breakups (Gilbert et al., 1998), grades on term papers (Dunn et al., 2007), sports events (Wilson
et al., 2000; Dunn et al., 2007), and presidential elections (Dunn et al., 2007; Hoerger et al.,
2010; Scheibe et al., 2011). In fact, affective forecasts are so pervasive that researchers argue
that they are the “guiding stars by which people chart their life courses” (Gilbert et al., 1998, p.

617).



EMOTION REGULATION AND AFFECTIVE FORECASTING 6

The majority of existing research on affective forecasting has focused mainly on two
aspects: 1) the fact that people, much like our hypothetical graduate student, make inaccurate
affective forecasts, and 2) the reasons why they create inaccurate affective forecasts (Gilbert et
al., 1998; Wilson et al., 2000; Gilbert & Wilson, 2007; Gilbert & Wilson, 2009; Karl et al.,
2021). While people can accurately predict the valence of their future emotions and the specific
emotions that they will experience, they are poorer at predicting the intensity and the duration of
these future emotions (Wilson & Gilbert, 2003). In general, they tend to overestimate (and
occasionally underestimate) how intensely they will experience their future emotions as well as
how long future emotions will last, a tendency known as the impact bias (Wilson & Gilbert,
2003).

People exhibit the impact bias for a variety of reasons (Wilson et al., 2000; Schkade &
Kahneman, 1998; Lam et al., 2005; Dunn et al., 2003; Gilbert et al., 1998; Riis et al., 2005;
Gilbert et al., 2000; Wilson et al., 2003; Wilson & Gilbert, 2003; Buehler & McFarland, 2001;
Gilbert & Wilson, 2007; 2009). In the case of our hypothetical graduate student, this was likely
due to a phenomenon known as immune neglect (Gilbert et al., 1998). Akin to the physiological
immune system that enables people to combat diseases and recover, researchers have proposed
that people also have a psychological immune system, whose primary function is to ameliorate
negative affect and enable them to recover from negative events. However, much like the
hypothetical graduate student, people are unaware of the effect of their psychological immune
systems on their affective well-being (Gilbert et al., 1998). Therefore, they neglect to account for
its influence when forecasting future feelings and, thus, tend to overpredict the level of negative

affect that they will experience. In reality, however, people’s psychological immune systems
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engage in a process of affective adaptation to ameliorate the negative affect that they experience.
This leads to a discrepancy between their predicted and actual affective states.

According to Wilson and Gilbert’s (2008) AREA model, affective adaptation involves
four steps -- people attend to self-relevant events, experience emotional reactions to such events,
attempt to explain these events and make sense of them, and ultimately adapt to them and
experience weaker affective reactions. Immune neglect reflects failure to account for the
psychological processes that likely take place during the explanation and adaptation stages, while
they make their affective forecasts about events. In fact, Gilbert and colleagues (1998) propose
that “the human mind ignores, augments, transforms, and rearranges information in its unending
battle against the affective consequences of negative events,” and that people neglect to account
for the fact that their negative affect will be “actively antagonized by powerful psychological
mechanisms that are specifically dedicated to its amelioration” (p. 619). One such psychological
mechanism is affect regulation.

According to Gross (1998), affect regulation is a relatively broad category encompassing
various techniques to alter one’s affective states. According to this model, affect regulation can
occur in the form of coping, defense mechanisms, emotion regulation, and mood regulation. Our
hypothetical graduate student presents a prime example of immune neglect via affect regulation
in action - they predicted that they would experience high levels of negative affect upon not
winning the fellowship; however, they did not account for the role of their psychological
immune systems in explaining and adapting to this negative event. In reality, once they found out
their results, they utilized an affect regulation technique to regulate their negative emotions by
reminding themselves of the reviewers’ helpful feedback on their fellowship. In theory, utilizing

this affect regulation technique likely reduced the graduate student’s negative affect and enabled



EMOTION REGULATION AND AFFECTIVE FORECASTING 8

them to recover from this rejection. However, they failed to foresee this while making their
affective forecasts.

In support of the immune neglect hypothesis, studies have found that various forms of
affect regulation are associated with lower actual negative affect, but are unrelated to forecasts
about future negative affect (Hoerger et al., 2009; 2012; Gilbert et al., 1998). This has led
researchers to conclude that the participants do not account for the effect of their affect
regulation abilities (i.e., immune neglect) and, hence, create inaccurate affective forecasts, most
often overestimating their negative affect.

In their investigations of immune neglect, affective forecasting researchers have
examined the role of coping and defense mechanisms in immune neglect. For example, past
research (Hoerger et al., 2009) measured people’s preferred coping strategies using a trait-like
measure of coping (the COPE Inventory; Carver et al., 1989) and classified the coping strategies
into emotion processing and emotion avoidance strategies. Examples of emotion processing
strategies included engaging in “adaptive” strategies such as seeking social support and
positively reinterpreting a situation. Examples of emotion avoidance strategies included
engaging in “maladaptive” strategies such as denial and substance abuse. This study found that
participants predicted that they would feel better after their college team won a football game
than they actually did, and they predicted that they would feel worse after their college team lost
a football game than they actually did. Most importantly, results also suggested that people who
preferred adaptive coping strategies neglected to account for the effect of their adaptive coping
strategies while creating their affective forecasts, and thus exhibited greater affective forecasting

errors than those who preferred maladaptive strategies.
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Additionally, other studies that coded the coping strategies that people reported using
during Valentine’s day found that social problem solving, behavioral activation, negative
rumination [reverse-coded], and isolative withdrawal [reverse-coded] were correlated with actual
affect after Valentine’s day, but not predicted affect (Hoerger et al., 2012). This led the
researchers to conclude that participants exhibited immune neglect; they did not account for the
effect of their coping strategies on their actual affect while creating their affective forecasts. Both
of the aforementioned studies (Hoerger et al., 2009; 2012) demonstrate the role of coping
strategies in immune neglect.

In addition to the research on the association between immune neglect and coping
strategies, other research has investigated the association between immune neglect and defense
mechanisms. In particular, Gilbert and colleagues (1998) conducted a series of studies in which
they staged a negative event and created two conditions - one in which the job of the
psychological immune system was easy and another in which it was difficult. They hypothesized
that if people did not exhibit immune neglect and were able to recognize that their immune
systems would allow them to easily recover from negative events, they should correctly expect to
experience lower levels of negative affect in the condition where the job of the immune system
was easy than when its job was difficult. Additionally, the researchers expected that participants
would actually experience lower negative affect only when the immune system’s job was easy
rather than difficult. Alternatively, if people exhibited immune neglect and were unable to
recognize that their immune systems would allow them to easily recover from negative events,
they should expect to experience similar levels of negative affect when the job of the immune
system was both easy and difficult. However, they should actually experience lower negative

affect only when the immune system’s job was easy rather than difficult.
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Indeed, Gilbert and colleagues (1998) found that people forecasted similar levels of
negative affect in both conditions as they neglected to account for the fact that their immune
systems would allow them to recover easily; however, they actually experienced lower actual
negative affect only when the job of the immune system was easy, not when it was difficult. For
example, in one study (Gilbert et al., 1998; Study 4), participants were assigned to receive
negative personality feedback either from a computer program (a “fallible” source) or a team of
highly skilled clinicians (an “infallible” source). They hypothesized that the job of the immune
system was easier for participants who received this feedback from a fallible rather than an
infallible source, as they would be able to rationalize this feedback more easily. Gilbert and
colleagues found no difference between participants’ affective forecasts in the easy (fallible
source) and difficult conditions (infallible source). However, participants who received feedback
about their personality types being mundane from the fallible source were able to easily dismiss
and rationalize this feedback and felt happier, than those who received the same feedback from
the infallible source who presumably found it more difficult to rationalize this feedback, and felt
less happy. Overall, Gilbert and colleagues (1998) concluded that because people did not account
for their immune systems rationalizing negative feedback, they overestimated their future
negative affect and exhibited affective forecasting errors.

Thus, existing research suggests that people tend to overpredict their negative affect.
They do so because they do not account for their ability to regulate their negative affect and
recover from negative events. Additionally, the affect regulation techniques that people employ
are associated with actual affect, but not predicted affect (i.e., affective forecasts). Furthermore,
of the four affect regulation techniques (Gross, 1998), coping strategies and defense mechanisms

play a role in immune neglect and are associated with errors in affective forecasting. However,
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no research to date has examined the association between emotion regulation (ER), another form
of affect regulation and affective forecasting errors, as a reflection of immune neglect.

According to Gross’ (1998) process model of emotion regulation, people may regulate
their emotions at various points in the cycle of emotions unfolding. Broadly, they may either
utilize antecedent-focused emotion regulation strategies that target the antecedents of an emotion
(the situation that elicits the emotion, the attention that people divert to aspects of the situation,
or their appraisal or evaluation of the situation) before it is being experienced and influencing
people’s behavior and physiology. Alternatively, they may utilize response-focused emotion
regulation strategies that target the emotional response itself after or while the emotion is being
experienced and influencing people’s behavior and physiology. Of the strategies in the process
model, one antecedent-focused strategy - cognitive reappraisal (or simply “reappraisal”’) and one
response-focused strategy - expressive suppression (or simply “suppression”) have been
examined extensively and have unique consequences for people’s subjective experience of
emotions, physiology, cognition, and social relationships. Cognitive reappraisal involves
reframing the way in which one is thinking about a situation to change the emotions that are
invoked. Expressive suppression involves not showing any outward expressions of emotions that
one is experiencing (Gross, 1998).

While the effects of reappraisal and suppression on physiology, cognition, and social
relationships are somewhat inconsistent, these strategies have consistent, distinct effects on
people’s subjective experiences of negative emotions. Cognitive reappraisal is generally
effective in reducing self-reported negative emotions, while suppression does not alter levels of
self-reported negative emotions (Gross, 1998; 2002; Gross & John, 2003; Mauss et al., 2007;

Troy et al., 2018). For instance, in one study, participants were randomly assigned to either
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rethink a disgust-eliciting film in non-emotional terms (reappraisal condition), show no outward
expressions of their emotions (suppression condition), or simply watch the film (control
condition). Those in the reappraisal condition reported a lesser increase in disgust from baseline
while watching the film compared to those in the control condition; while those in the
suppression condition reported no changes in disgust relative to baseline, compared to those in
the control condition (Gross, 1998). Other studies have also found that people who used
suppression reported greater negative affect than those who did not. This occurred because
people felt inauthentic as a result of concealing their true emotions (Gross & John, 2003, Study
3). Given the unique affective consequences of reappraisal and suppression, reappraisal is
considered an effective, antecedent-focused strategy for regulating subjective experiences of
negative affect, while suppression is considered an ineffective, response-focused strategy.

In sum, past research has examined the role of affect regulation strategies such as coping
and defense mechanisms in immune neglect. Additionally, research has found that people are
unaware of the effects of affective regulation strategies while making their affective forecasts,
thus exhibiting immune neglect, which prompts affective forecasting errors. Studies have not,
however, examined the role of emotion regulation in affective forecasting errors and immune
neglect. Furthermore, a majority of the existing research on affect regulation techniques and
immune neglect in affective forecasting has been correlational (Hoerger et al., 2009; 2012).
Research has not investigated the impact of making people aware of emotion regulation
strategies prior to affective forecasting on immune neglect. Making people aware of this capacity
prior to affective forecasting will likely influence people’s affective forecasts, actual affect, and

the occurrence of immune neglect. Furthermore, unlike in correlational studies, training people
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to use ER strategies will enable us to draw causal claims about these strategies and their resulting
patterns of immune neglect in a manner that has not been done previously.

The present studies built on the existing research on affective forecasting with a focus on
emotion regulation (see Figure 1 for the theoretical framework of the current research). We did
SO in two ways.

First, in Study 1, we expanded the scope of prior investigations by examining whether
having a goal to reduce negative affect, reported emotion regulation success, and spontaneous
use of emotion regulation strategies that differed in their effectiveness at regulating negative
affect were associated with affective forecasting errors in a way that was consistent with immune
neglect. Thus, we examined whether the presence of ER goals to reduce negative affect, higher
reported ER success, and spontaneously used ER strategies, respectively, would lead to greater
forecasting error than not having this ER goal, having lower reported ER success, and not using
these ER strategies, as people would not account for ER strategies and their effects while making
their affective forecasts (i.e., immune neglect).

Second, in Study 2, we brought to people’s awareness their emotion regulation capacity
by training them to utilize ER strategies that typically differ in their effectiveness (reappraisal,
suppression, or no training) prior to prompting affective forecasting. In this way, we examined
whether trained ER strategies influenced both predicted and actual negative affect and

subsequently the occurrence of affective forecasting errors, as a reflection of immune neglect.
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Figure 1. Theoretical framework for Studies 1 and 2. Since past research has examined the role
of coping strategies and defense mechanisms in immune neglect, the current studies extended
this research by examining the role of emotion regulation in immune neglect. Study 1 tested the
use versus non-use of ER strategies that were coded for during a route planning task, ER goals
and success and their association with affective forecasting errors and immune neglect. In Study
2, we brought people’s ER capacity to their awareness by training them to use ER strategies prior
to affective forecasting, to examine whether ER strategies predicted unique patterns of affective
forecasting errors, as a reflection of immune neglect.

Overall, this set of studies positions us to understand why people create inaccurate
affective forecasts. Furthermore, this research enables us to integrate seemingly disparate bodies
of research on emotion regulation and affective forecasting, and enables us to examine whether
emotion regulation strategies that typically differ in their effectiveness can lead to unique

patterns of affective forecasting errors and immune neglect.
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Study 1

The purpose of Study 1 was twofold. First, we aimed to provide indirect and correlational
evidence of immune neglect by examining people’s ER goals and success (Hypotheses 1 and 2).
Second, we aimed to provide direct and correlational evidence of immune neglect. We did so by
examining the association between the use versus non-use of emotion regulation strategies that
vary in their effectiveness and affective forecasting errors, as an indication of immune neglect
(Hypotheses 3, 4a, & 4b).

We tested these hypotheses using data collected in June - August, 2021 for another study.
The study focused on the effects of expected stress on various dependent variables and, thus,
included a stress manipulation. Specifically, at the onset of the study, participants learned that
they were about to complete a route planning task that was difficult and stressful (high stress
condition), easy and not very stressful (low stress condition), or they received no information
about the task (control). Afterward, they forecasted how they would feel about the task, and then
completed the task. Next, they reported their actual affect. They then completed a brief emotion
regulation questionnaire that asked them to describe actions they took to regulate their emotions
during the task (specific ER strategies), their goals while regulating their emotions (ER goals),
and how successful they were at regulating their emotions during the task (ER success).

In keeping with the immune neglect hypothesis, since people neglect to account for their
affect regulation abilities while creating their affective forecasts and generally predict that they
will experience higher levels of negative affect than they actually do, we hypothesized the
following:

Hypothesis 1: We hypothesized that participants who had emotion regulation goals to

reduce their negative affect would have a larger discrepancy between their predicted and

actual negative affect (overestimate their negative affect more) than those who did not
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have this emotion regulation goal. This would provide indirect evidence of immune
neglect.

Hypothesis 2: We similarly hypothesized that participants who reported higher emotion
regulation success would have a larger discrepancy between their predicted and actual
negative affect (overestimate their negative affect more) than those who reported lower
emotion regulation success, again providing indirect evidence of immune neglect.
Hypothesis 3: Given the varying effectiveness of emotion regulation strategies in
reducing negative affect, we hypothesized that the use of some coded emotion regulation
strategies that people reported using spontaneously during a route planning task would be
associated with lower levels of actual negative affect as compared to not using those
strategies. This would allow us to determine which strategies were “effective” in the
context of our route planning task. Similarly, we hypothesized that the use of some coded
emotion regulation strategies that people reported using during the route planning task
would be associated with the same or higher levels of actual negative affect as compared
to not using these strategies. This would allow us to determine which strategies were
“ineffective” at regulating actual negative affect in the context of our route planning task.
Furthermore, based on this categorization of ER strategies, we expected that:

Hypothesis 4a: The spontaneous use of strategies found to be “effective” at
regulating the subjective experience of actual negative affect in the previous step would
be associated with greater overestimation of negative affect (greater predicted than actual
negative affect) than not using these effective strategies, as people would neglect to

account for effects of the strategy on their actual negative affect.
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Hypothesis 4b: The spontaneous use of strategies found to be “ineffective” at
regulating the subjective experience of actual negative affect in the previous step would
be associated with greater underestimation of negative affect (lower predicted than actual
negative affect), than not using these ineffective strategies, as people would neglect to
account for the effects of the strategy on their actual negative affect.

Obtaining the hypothesized pattern of results for Hypothesis 4 would provide direct
evidence of immune neglect. We had no a priori hypotheses about effects of the expected stress

manipulation.

Method

Design

This study used a mixed factorial design. Participants were randomly assigned to one of
three anticipatory stress conditions: a high stress condition, a low stress condition, or a no stress
(control) condition. Each participant then made two types of affect ratings, predicted and actual
negative affect ratings. In addition, there were three predictors of interest based on participant
characteristics. The predictor variables included spontaneous use of emotion regulation strategies
and responses to two closed-ended questions about emotion regulation goals and success
described below. The key dependent variable was level of negative affect.

In the interest of transparency, we preregistered the hypotheses, method, and data
analysis plan prior to data collection for the larger study on the Open Science Framework

website. This information can be accessed at: https://osf.io/c8jfn/. Additionally, we preregistered

a secondary data analysis plan for the coded emotion regulation strategies prior to analyzing the

data, which can be accessed at: https://osf.io/v96rx.
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Participants

We recruited 303 adult participants (ages 18 years and up) (n ~ 100 per stress condition)
representative of the United States based on age, sex, and ethnicity through the online

recruitment service, Prolific (https://prolific.co).

Using preregistered criteria, we excluded eighteen total participants from our sample.
Eight participants declined to have their data included in the final sample, four participants did
not complete the study from the United States as identified by their GeolP location in Qualtrics
(https://www.qualtrics.com), three participants reported being younger than 18 years, and three
participants reported having already participated in the study.

Please see Table S1 in our supplementary materials for the sample’s demographic
information. All study procedures were approved by the Institutional Review Board at Tufts
University and U.S. Army DEVCOM Soldier Center Institutional Review Board prior to data

collection.

Self-Report Measures

Affect ratings

Participants completed an adapted version of the abbreviated Profile of Moods States
(POMS; Grove & Prapavessis, 1992), a 40-item questionnaire measuring tension (6 items),
depression (7 items), fatigue (5 items), confusion (5 items), anger (6 items), vigor (5 items), and
esteem-related affect (6 items). Note that we removed two items on the existing POMS scale

9]

(“peeved” and “cheerful”’) and substituted them with two other items (“unhappy”’ and
“confident”), to suit one of the objectives of the larger project of which this study was a part.

Participants rated items on a 5-point scale (0 = not at all, 4 = extremely), indicating the extent to

' We included “unhappy” as an item on the depression subscale of the POMS.
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which they predicted (predicted affect) and actually felt (actual affect) each mood state. Sample
items included “tense” (tension), “sad” (depression), “exhausted” (fatigue), and “energetic”
(vigor). We examined negative affect subscales (tension, depression, fatigue, confusion, and
anger) in our analyses. We utilized the POMS as our goal was to cast a broad net to capture the
full range of negative emotions that people may have predicted and actually experienced in the

context of a route planning task.

Emotion regulation

Participants provided information about the emotion regulation strategies they employed
during the route planning task. They first responded to an open-ended question that asked them
to describe any actions they took to manage their emotions during the task. We coded the
presence of emotion regulation strategies in participants’ open-ended reports of how they
managed their emotions (e.g., situation modification, attentional deployment, cognitive
reappraisal, response modulation). We assigned responses a value of 1 (yes) or a 0 (no) for each
emotion regulation strategy based on a coding scheme we created (see our supplementary
materials for the coding scheme).

Emotion regulation strategies were not mutually exclusive - i.e., responses could qualify
as multiple strategies. An example of a response that was coded as the ER strategy of attentional
deployment (and received a score of 1 for attentional deployment) might include participants
reporting that they just focused on the task in front of them. An example of a response that was
coded as the ER strategy of cognitive reappraisal (and received a score of 1 for cognitive
reappraisal) might include participants reporting that they reminded themselves that this was a
study and therefore the results would be of value no matter what, as long as they were following

instructions to the best of their ability.
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The author coded the first 50 responses and used those codes to train a team of six coders
on how to apply the coding scheme to the remaining responses. The six coders then
independently rated the remaining open-ended responses. They did not know which anticipatory
stress condition participants had experienced, nor participants’ predicted or actual negative affect
ratings.

To determine ER scores to be used as predictors in our confirmatory analysis, we relied
on the ratings of the majority of coders (i.e., four or more of six coders) to assign semi-final
scores of 1 (yes) or 0 (no) for each emotion regulation strategy to each response. For example, if
four or more coders coded a response as 1 for attentional deployment, we assigned that response
with a semi-final score of 1 for attentional deployment. We repeated this process for every
response and every emotion regulation strategy in the coding scheme. The author then reviewed
the semi-final scores to make a final decision, occasionally with consultation from the author’s
advisor. In some cases, the author overruled the majority opinion of coders.

Furthermore, to determine which of the coded ER strategies to include in our
confirmatory analysis, we relied, in part, on the frequency with which participants reported using
the strategies that we coded for as well as interrater reliability scores. Our cutoff to determine
how many participants were required to use a certain ER strategy to include it in our analyses
was approximately 50. We chose this cutoff because having fewer than 50 participants who used
a certain strategy would reduce our sensitivity to detect effects of interest for that strategy too
much.

We computed interrater reliability (Fleiss” Kappa) for each of the ER strategies. Using
Landis and Koch’s (1977) guidelines for interpreting Fleiss’ Kappa, we considered x = 0.6 and

higher as sufficient interrater reliability. Ultimately, we had good interrater reliability (Fleiss' k
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>.7) for five ER strategies - situation modification, attentional deployment, cognitive reappraisal,
response modulation (general), and response modulation (breathing). Each of these strategies
was used by more than 50 participants (barring cognitive reappraisal that was used by 49
participants; however, we chose to include it in our model as it was of theoretical interest and not
very much lower than our predetermined cutoff). We did not include response modulation
(breathing) in our model as this strategy was subsumed under the broader category of response
modulation (general).

Participants additionally answered a question about their goals in trying to influence their
emotions and were asked to select all the options that applied such as “Reduce my negative
emotions.” Lastly, they responded to a question that asked them to rate how successful they were

in managing their emotions on a 1 (very unsuccessful) to 7 (very successful) scale.

Metacognitive ability

Metacognitive ability was assessed for exploratory analyses using the cognitive self-
consciousness subscale of the Short Form of the Metacognitions Questionnaire (MCQ-30; Wells
& Cartwright-Hatton, 2004). This subscale asked participants to rate 6 items such as “I pay close
attention to the way my mind works” on a 1 (do not agree) to 4 (agree very much) scale. Scores
on this subscale were summed to create an index of metacognitive ability, with higher scores

indicating greater metacognitive ability.

Route planning task

Participants completed a 30-minute route planning task programmed in PsychoPy
(https://www.psychopy.org) and hosted online by Pavlovia (https://pavlovia.org). They saw

maps of various regions across the U.S. and planned the best route from a starting point to an end
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point (via a waypoint on some trials). They then traced that route with their mouse. See our

supplementary materials for details about the route planning task.

Additional measures

Participants also completed several additional measures (ratings of current and expected
stress, type of affective forecasting questionnaire, Situational Self-Awareness Scale [Treynor,
Gonzalez, & Nolen-Hoeksema, 2003], visual analogue anxiety scale, and the Multi-Source
Interference Task [Bush & Shin, 2006]), that are not the focus of this confirmatory report and
were intended for various exploratory analyses. See our supplementary materials for a

description of these measures.

Procedure

After providing informed consent in a Qualtrics survey, participants were randomly
assigned to one of three stress conditions. In all three conditions, participants learned that they
were about to complete a route planning task in which they would see maps of various regions
across the U.S. and plan and trace the best route from a starting point to an end point (via a
waypoint at times) with their mouse or trackpad. Participants were told that they would have 30
minutes to complete as many maps as they could without making tracing errors.

Depending on the condition to which they were assigned, the route planning task was
described as “difficult, tricky, and stressful to complete” (high stress condition), “easy, relatively
simple, and not very stressful to complete” (low stress condition), or there was no additional
information about the task (control). Unbeknownst to participants, regardless of the condition to
which they were assigned, they all completed the same route planning task.

After the manipulation, participants briefly described the task that they would be

completing in their own words to ensure that they had paid attention to the information that was
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presented to them. Participants then made their affective forecasts about the route planning task.
Next, they completed questionnaires about how they had created their affective forecasts, rated
their expected and current level of stress, and completed a measure of self-awareness. They were
subsequently redirected to Pavlovia to complete the route planning task.

After reading instructions for the route planning task, participants completed three
practice maps followed by the task for 30 minutes. Upon completing the route planning task,
participants completed measures of their actual affect and metacognitive abilities. Following this,
they provided retrospective information about their emotion regulation goals, success, and
strategies during the route planning task.

Participants then responded to demographics items in a Qualtrics survey and completed
an executive function task in Pavlovia. Lastly, they concluded the study by viewing a debriefing

form in Qualtrics. See Figure 2 for a schematic of study procedures.
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Figure 2. Schematic of Study 1 procedures

Results

Please refer to Table S2 in our supplementary materials for descriptive statistics for key

variables in this Study.

Is there indirect evidence for immune neglect?

Emotion regulation goals

We hypothesized that participants who had emotion regulation goals to reduce their
negative affect would overestimate their negative affect more (have a larger discrepancy between

their predicted and actual negative affect) than those who did not have this emotion regulation
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goal. We did not have a priori predictions about the effects of the anticipatory stress condition;
however, we included it as a predictor in our model as it could have introduced variation in the
dependent variable.

We conducted a linear mixed effects regression to examine variance in negative affect;
our model included fixed effects for stress condition, type of affect ratings, and ER goals, and
random intercepts for participants and items. We deviation-coded ER goals to reduce negative
affect (people who had this ER goal = 0.5, people who did not have this ER goal =-0.5).
Similarly, we deviation-coded type of affect ratings (predicted affect ratings = 0.5, actual affect
ratings = -0.5). Lastly, we deviation-coded stress condition, such that we had two contrasts
(control = -0.5 versus high stress = 0.5 and control = -0.5 versus low stress = 0.5).

We first ran an empty model without the fixed effects to examine the percentage of the
total variance in negative affect that was explained by participants and items. We found that
27.6% of the variation was explained by differences among participants in the sample. This
suggested that there was clustering in our data and that utilizing multilevel modeling was an
appropriate analysis method. Additionally, 8.1% of the variation in negative affect was explained
by the POMS items, suggesting that there was modest variation in responses to the POMS items
that was accounted for by the items on the scale being different from one another. Therefore, we
retained the random intercept for participants and items in our model®. Table 1 presents ANOVA

results for the final model. See Table S4 in the supplement for estimates from the linear mixed

2 The final analysis conducted using the /me4 package (Bates, Méchler, Bolker, & Walker, 2015) in R used the
following structure:
Imer(negaffect ~ affect type*ERgoal*condition + (1 | id) + (1 | item),
dataframe,

contrasts = list(affect type = affecttype.deviation.con,

ERgoal = ergoal.deviation.con,

condition = condition.deviation.con))
Where negaffect was responses to the POMS items measuring negative affect, and affect type, ERgoal, and
condition were deviation-coded predictors.
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effects regression. Overall, as seen in Table S4, participants reported relatively low levels of
negative affect (Byp = 0.64). The predictor variables (emotion regulation goals, type of affect
rating, and stress condition) collectively accounted for 2.08% of the variance in negative affect,

the dependent variable.

Table 1
ANOVA results from a linear mixed effects regression examining the effects of ER goals, type of

affect rating, and stress condition on responses to POMS items measuring negative affect.

Predictor X df p
Intercept 114.37 1 <.0071%**
Type of affect rating 167.67 1 <.0071%**
ER goal 0.67 1 413
Condition 3.50 2 174
Type of affect rating®ER goal 22.64 1 <.0071***
Type of affect rating*Condition 114.54 2 <.0071***
ER goal*Condition 0.88 2 .645
ER goal*Condition*Type of affect 2 <.0071%**

. 57.32
rating

Note. *p < .05; **p <.01; ***p <.001

The hypothesized two-way interaction between emotion regulation goals and type of
affect rating was statistically significant (see Figure 3). Consistent with Hypothesis 1, simple
effects indicated that participants who had ER goals to reduce their negative affect predicted
(M=0.72, 95% CI [0.60, 0.85]) greater negative affect than they actually experienced (M = 0.50,

95% CI10.38, 0.63]), B=0.22, z=14.6, p <.001. Those who did not have this ER goal also
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predicted (M = 0.71, 95% CI [0.57, 0.85]) greater negative affect than they actually experienced,
(M=0.61,95% CI1[0.47,0.75]), B=0.10,z =5.15, p <.001, but the discrepancy was smaller.
This pattern is consistent with immune neglect.

Additionally, we found an unexpected significant three-way interaction between stress
conditions, emotion regulation goals, and type of affect rating. This interaction was not the focus
of the present analysis; therefore, please see our supplementary materials for details about this

effect.
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Figure 3. Estimated values of negative affect as a function of emotion regulation goals to reduce
negative affect (yes, no), and type of affect rating (predicted, actual). Error bars represent 95%
confidence intervals around each mean, shown in filled circles.

Emotion regulation success

We hypothesized that participants who reported higher emotion regulation success

would overestimate their negative affect more (have a larger discrepancy between their predicted
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and actual negative affect) than those who reported lower emotion regulation success. We
conducted a linear mixed effects regression on responses to the items on the POMS that
measured negative affect; our model included fixed effects for stress condition, type of affect
ratings, and ER success, and random intercepts for participants and items. We centered emotion
regulation success (measured on a scale of 1-7) at a value of 4, so that a value of 0 would reflect
being neither successful nor unsuccessful at regulating one’s emotions. Furthermore, we
deviation-coded type of affect ratings (predicted affect ratings = 0.5, actual affect ratings = -0.5).
Similarly, we deviation-coded stress condition, such that we had two contrasts (control = -0.5
versus high stress = 0.5 and control = -0.5 versus low stress = 0.5). As in the ER goals model
presented above, we retained random intercepts for participants and items in this model®. Table 2
presents ANOVA results for the final model. See Table S6 in the supplement for all estimates
from the linear mixed effects regression. The predictor variables (emotion regulation success,
type of affect rating, and stress condition) collectively accounted for 3.2% of the variance in

negative affect.

3 The final analysis conducted using the /me4 package (Bates, Méchler, Bolker, & Walker, 2015) in R used the
following structure:
Imer(negaffect ~ affect type*ER_successc*condition + (1 | id) + (1 | item),

dataframe,

contrasts = list(affect type = affecttype.deviation.con,

condition = condition.deviation.con))

Where negaffect was responses to the POMS items measuring negative affect, affect type and condition were
deviation-coded predictors, and ER_successc was a continuous predictor centered at a value of 4.
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Table 2
ANOVA results from a linear mixed effects regression examining the effects of ER success, type

of affect rating, and stress condition on responses to POMS items measuring negative affect.

Predictor x? df p
Intercept 101.7 1 <.0071%%**
Type of affect rating 51.1 1 <.0071%%**
ER success 4.1 1 .042%*
Condition 14.0 2 <.01%*
Type of affect rating*ER 11 1 298
success

Type of affect rating*Condition 74.0 2 <.0071%%**

ER success*Condition 12.2 2 .002%*
ER success*Condition*Type of 19.0 2 <.0071%**

affect rating
Note. *p < .05; **p <.01; ***p < .001

Contrary to Hypothesis 2, the hypothesized two-way interaction between emotion
regulation success and type of affect rating was not statistically significant (see Figure 4).
Numerically, participants who reported higher ER success (those who had centered ER success =
3) predicted (M = 0.66, 95% CI [0.52, 0.79]) greater negative affect than they actually
experienced (M = 0.48, 95% CI[0.35, 0.62]), B=.18,z=9.3, p <.001. Additionally, those who
reported lower ER success (those who had centered ER success = -3) also predicted (M = 0.93,
95% CI10.67, 1.18]) greater negative affect than they actually experienced (M = 0.81, 95% CI

[0.56, 1.07]), B=0.11,z=2.38, p=.017.
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Additionally, we found an unexpected significant three-way interaction between stress
condition, emotion regulation success, and type of affect rating; please see our supplementary

materials for details.

ER success
2 - Lower

- Higher

Estimated values of negative affect

‘\.

predicted actual

Type of affect rating

Figure 4. Estimated values of negative affect as a function of emotion regulation success (lower,
higher), and type of affect rating (predicted, actual). Participants displayed in the lower ER
success group were those who reported the lowest ER success (-3); those in the higher ER
success group were those who reported the highest ER success (+3). Error bars represent 95%
confidence intervals around each mean, shown in filled circles.
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Is there direct evidence for immune neglect?

Emotion regulation strategies

We hypothesized that the use of some coded emotion regulation strategies would be
associated with lower levels of actual negative affect as compared to not using those strategies.
We also expected that the use of some coded emotion regulation strategies would be associated
with similar or higher levels of actual negative affect as compared to not using these strategies.
This would allow us to determine which strategies were “effective” and “ineffective” at
regulating negative affect, respectively, in the context of our route planning task.

We conducted a linear mixed effects regression to examine variance in negative affect.
Our model included fixed effects for stress condition, type of affect ratings, and four emotion
regulation strategies (situation modification, attentional deployment, cognitive reappraisal, and
response modulation [general]) and random intercepts for participants and negative affect items*.
As in the ER goals and success analyses, we did not have a priori predictions about the effects of

the stress manipulation.

4 The final analysis conducted using the /me4 package (Bates, Méchler, Bolker, & Walker, 2015) in R used the
following structure:
Imer(neg_affect ~ type of affect rating*situation_modification*condition +
type_of affect rating*attentional deployment*condition +
type_of affect rating*cognitive reappraisal*condition +
type_of affect rating*response modulation*condition +
(1 | participants) + (1 | items),
contrasts = list(type_of affect rating = affecttype.deviation.con,
condition = condition.deviation.con,
situation_modification= situation_modification.dev.con,
attentional deployment= attentional deployment.dev.con,
cognitive_reappraisal= cognitive reappraisal.dev.con,
response_modulation= response_modulation.dev.con),
data=dataframe))
Where neg_affect are responses to the POMS items measuring negative affect, type of affect rating,
situation_modification, attentional deployment, cognitive reappraisal, response_modulation, and condition were
deviation-coded predictors.
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As in the previous analyses, we deviation-coded type of affect ratings (predicted affect
ratings = 0.5, actual affect ratings = -0.5). Similarly, we deviation-coded stress condition, such
that we had two contrasts (control = -0.5 versus high stress = 0.5 and control =-0.5 versus low
stress = (.5). Additionally, we deviation-coded each emotion regulation strategy such that we
had one contrast for every strategy (cognitive reappraisal: used = 0.5, did not use = -0.5, for
example). Table 3 presents ANOVA results for the final model. See Table S8 in the supplement
for all estimates from the linear mixed effects regression. The predictor variables (four emotion
regulation strategies, type of affect rating, and stress condition) collectively accounted for 4.6%
of the variance in responses to the items measuring negative affect, the dependent variable.

The hypothesized two-way interaction between emotion regulation strategies and type of
affect rating was significant for two of the four ER strategies in the model — cognitive reappraisal

and response modulation (see Table 3).
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Table 3
ANOVA results from a linear mixed effects regression examining the effects of four coded ER

strategies, type of affect rating, and stress condition on responses to POMS items measuring

negative affect.
Predictor x? df p
Intercept 93.12 1 <.0071%**
Type of affect rating 264.68 1 <.0071%**
Situation modification 1.91 1 168
Condition 13.98 2 .001%*
Attentional deployment 0.24 1 .628
Cognitive reappraisal 0.28 1 .599
Response modulation 0.15 1 701
Type of affect rating*Situation modification 2.24 1 134
Type of affect rating*Condition 118.69 2 <.0071%**
Situation modification*Condition 2.93 2 231
Type of affect rating™Attentional deployment 0.63 1 428
Attentional deployment*Condition 5.48 2 .065
Type of affect rating*Cognitive reappraisal 86.82 1 <.0071%**
Cognitive reappraisal*Condition 8.98 2 O11*
Type of affect rating*Response modulation 13.45 1 <.0071%**
Response modulation*Condition 1.35 2 .509
Type of affect rating*Situation modification *Condition 7.28 2 .026%*
Type of affect rating* Attentional deployment*Condition 19.91 2 <.0071%**
Type of affect rating*Cognitive reappraisal *Condition 33.98 2 <.0071%**
Type of affect rating*Response modulation *Condition 68.75 2 <.0071%**

Note. *p < .05; **p <.01; ***p < .001
We first examined the simple effects of cognitive reappraisal and response modulation on

actual negative affect to examine whether use of these strategies versus non-use of these
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strategies would be differentially associated with actual negative affect. Simple effects indicated
that participants who used cognitive reappraisal only (M = 0.45, 95% CI [0.27, 0.64], N =49)
experienced similar levels of actual negative affect than those who did not use (M = 0.56, 95%
CI[0.44, 0.68], N = 236) cognitive reappraisal or any other strategies in the model, B=-0.11,z =
-1.29, p = .567. Furthermore, those who used response modulation only (M = 0.50, 95% CI
[0.35, 0.65], N =127) also experienced similar levels of actual negative affect than those who did
not use (M = 0.52, 95% CI[0.38, 0.66], N = 157) response modulation or any other strategies in
the model, B =-0.02, z =-0.33, p = .987. Contrary to Hypothesis 4, this indicated that neither
cognitive reappraisal nor response modulation were uniquely effective or ineffective at
regulating actual negative affect.

Although neither cognitive reappraisal nor response modulation were (in)effective at
regulating actual negative affect, we examined the simple effect of type of affect rating among
people who did versus did not use these two strategies. Results indicated that participants who
used cognitive reappraisal only predicted (M = 0.89, 95% CI[0.71, 1.07]) significantly greater
negative affect than they actually experienced (M = 0.45, 95% CI[0.27, 0.64]), B=0.44,z =
14.25, p <.001. Those who did not use cognitive reappraisal or any other strategies in the model
also predicted (M = 0.70, 95% CI [0.57, 0.82]) significantly greater negative affect than they
actually experienced, (M = 0.56, 95% CI [0.44, .68]), B=0.14,z=9.49, p <.001. The
overestimation of negative affect was larger for those who used reappraisal only than for those
who did not use reappraisal or any other strategies in the model, consistent with immune neglect

and Hypothesis 4a (assuming reappraisal is effective based on past literature; see Figure 5).
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Figure 5. Estimated values of negative affect as a function of cognitive reappraisal (used, did not
use) and type of affect rating (predicted, actual). Error bars represent 95% confidence intervals
around each mean, shown in filled circles.

Similarly, people who used response modulation only predicted (M = 0.83, 95% CI [0.68,
0.98)) significantly greater negative affect than they actually experienced (M = 0.50, 95% CI
[0.35, 0.65]), B=0.33,z=14.75, p <.001. Those who did not use response modulation or any

other strategies in the model also predicted (M = 0.76, 95% CI [0.62, 0.9]) significantly greater
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negative affect than they actually experienced, (M = 0.52, 95% CI [0.38, 0.66]), B=10.24, z =
11.82, p <.001. Again, the overestimation of negative affect was larger for those who used
response modulation only than for those who did not use response modulation or any other
strategies in the model, consistent with immune neglect but inconsistent with Hypothesis 4b
(assuming response modulation is ineffective based on past literature; see Figure 6).
Additionally, we found a series of unexpected significant three-way interactions between
stress condition, all four emotion regulation strategies, and type of affect rating; please see our

supplementary materials for details about these effects.
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Figure 6. Estimated values of negative affect as a function of response modulation (used, did not
use) and type of affect rating (predicted, actual). Error bars represent 95% confidence intervals
around each mean, shown in filled circles.

Exploratory Analysis

Use versus non-use of emotion regulation strategies

One limitation of our confirmatory analysis was that it was stringent in that it allowed us

to test the unique effects of only the strategies in our model (for example, we were able to test
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the effects of using versus not using only cognitive reappraisal on negative affect and no other
strategies in the model, or no other strategies that we coded for that were not included in the
confirmatory model). Thus, this analysis was limited for two reasons - first, participants could
have used a combination of ER strategies that we did include in the model (e.g., both reappraisal
and response modulation). Second, participants could have used ER strategies that we did not
ultimately include in the model. Since our confirmatory analysis only included four strategies,
we were able to test the effects only for the use versus non-use of each strategy in the model,
under the assumption that participants had not used the other strategies in the model. However,
since our coded data indicated that people used ER strategies apart from the four that we
included in the confirmatory model, and evidence from past research suggests that people do in
fact tend to utilize a variety of ER strategies to regulate their emotions (Aldao & Nolen-
Hoeksma, 2013; Opitz et al., 2015), we conducted an exploratory analysis to test the effects of
using multiple ER strategies versus not using any ER strategies on affective forecasting errors.
Specifically, we examined whether the spontaneous use of one or more coded emotion
regulation strategies was associated with larger affective forecasting error than not using any
coded emotion regulation strategies. In keeping with the immune neglect perspective, we
expected that participants who used one or more ER strategies during the route planning task
would neglect to account for the effects of these strategies on their actual negative affect and
exhibit greater affective forecasting error than (overpredictions of negative affect) those who did
not use any ER strategies and presumably had nothing to neglect while making their affective
forecasts. We also expected that the use of one or more coded ER strategies would be associated
with lower negative affect than not using any coded ER strategies. This would provide evidence

of the effectiveness of coded ER strategies.
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We summed the final scores of all the ER strategies that we coded for, for each response
in the dataset. Following this, we assigned responses that had summed scores equal to or greater
than 1 with a 1 implying that they did use one or more ER strategies. Scores that summed to 0
signaled that they did not use any of the ER strategies we coded. Ultimately, we had 39
participants who did not use any ER strategies and 246 participants who used one or more ER
strategies.

We conducted a linear mixed effects regression to examine variance in negative affect;
our model included fixed effects for stress condition, type of affect ratings, and use of ER
strategies and random intercepts for participants and items. We deviation-coded the use of ER
strategies (people who did use one or more ER strategies = -0.5, people who did not use any ER
strategies = 0.5). Similarly, we deviation-coded type of affect ratings (predicted affect ratings =
0.5, actual affect ratings = -0.5). Lastly, we deviation-coded stress condition, such that we had
two contrasts (control = -0.5 versus high stress = 0.5 and control =-0.5 versus low stress = 0.5).

Table 4 presents results of the final model. The predictor variables (emotion regulation
use, type of affect rating, and stress condition) collectively accounted for 2.5% of the variance in
negative affect. The hypothesized two-way interaction between emotion regulation use versus
non-use and type of affect rating was statistically significant (see Figure 7). Consistent with
immune neglect and Hypothesis 4a, simple effects indicated that participants who used one or
more ER strategies predicted (M = 0.71, 95% CI[0.59, 0.83], N = 246) significantly greater
negative affect than they actually experienced (M = 0.51, 95% CI[0.39, 0.63], N=246), B =
0.20,z=15.8, p <.001. Those who did not use any ER strategies reported numerically higher

levels of predicted (M = 0.76, 95% CI [0.57, 0.95], N = 39) than actual negative affect (M = 0.75,
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95% CI[0.56, 0.95], N = 39), but the difference was near zero and not statistically significant, B
<.001,z=0.12, p =>.999.

Furthermore, using one or more ER strategies was effective. Simple effects indicated that
participants who used one or more ER strategies experienced (M = 0.51, 95% C1[0.39, 0.63])
significantly lower actual negative affect than those who did not use any ER strategies (M = 0.75,
95% CI10.56, 0.95]), B=0.24,z=2.7, p = .037. However, participants who used one or more
ER strategies predicted (M =0.71, 95% CI [0.59, 0.83]) numerically greater negative affect than
those who did not use any ER strategies (M = 0.76, 95% CI [0.57, 0.95]) but this difference in
predicted negative affect was near zero and not statistically significant, B =0.04, z= 0.50, p =

.960.

Table 4
ANOVA results from a linear mixed effects regression examining the effects of ER use, type of

affect rating, and stress condition on responses to POMS items measuring negative affect.

Predictor v df p
Intercept 103.55 1 <.0071%**
Type of affect rating 34.63 1 <.0071%**
ER use 2.63 1 105
Condition 1.06 2 .588
Type of affect rating*ER use 32.16 1 <.0071%**
Type of affect rating*Condition 76.55 2 <.0071%**
ER use*Condition 5.61 2 .061
ER use *Condition* Type of affect rating 9.24 2 010

Note. *p < .05; **p <.01; ***p <.001
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Figure 7. Estimated values of negative affect as a function of emotion regulation (did not use,
used) and type of affect rating (predicted, actual). Error bars represent 95% confidence intervals
around each mean, shown in filled circles.

Discussion

Summary

Thus far, some results from Study 1 provide correlational evidence for the existence of
immune neglect. Specifically, we found that participants generally predicted greater negative

affect than they actually experienced. Additionally, as hypothesized, the affective forecasting
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error (discrepancy between predicted and actual negative affect) was greater for those who
retrospectively endorsed the goal to reduce their negative affect than for those without this goal.
Furthermore, we found that affective forecasting errors were also larger for participants who
reported spontaneously using the ER strategies of cognitive reappraisal and response modulation,
as compared to those who did not use these strategies.

In keeping with the immune neglect perspective, participants with ER goals to reduce
their negative affect likely did not account for this goal while they made their affective forecasts.
In theory, having a goal to reduce negative affect led them to engage in some form of emotion
regulation during the task which resulted in lower actual negative affect than they had predicted.
However, they failed to account for the effects of this ER goal while making their affective
forecasts, thus exhibiting a large amount of immune neglect. In contrast, it is possible that
participants who explicitly reported not having ER goals to reduce their negative affect engaged
in some form of emotion regulation (which would explain why there was some reduction in their
actual negative affect), however, they did not do so to the same extent as the participants who
had these goals. Thus, these participants exhibited smaller forecasting errors (indicative of less
immune neglect) than those who had an explicit goal to reduce their negative affect.

With respect to reported ER success, our analyses revealed no significant differences in
affective forecasting errors among those who reported lower and higher ER success. However,
the effects were in the direction that we expected — participants who reported higher emotion
regulation success predicted numerically greater negative affect than they actually experienced.
In contrast, those who reported lower ER success also predicted numerically greater negative

affect than they actually experienced. Thus, there may be a small, meaningful difference in
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affective forecasting error between those who reported lower and higher ER success that we had
insufficient statistical power to detect in this sample.

Alternatively, given the null findings, it is also possible that participants conceptualized
ER success as something other than reductions in actual negative affect. Perhaps participants
considered their ER strategies successful if they did not sweat during the task, for example. Thus,
it is possible that we could not fully capture the associations between ER success affective
forecasting errors because our conceptualization of high and low ER success was different from
our participants'.

Lastly, with respect to the specific ER strategies that people reported using during the
route planning task, we found that using cognitive reappraisal and response modulation was
associated with affective forecasting errors. Specifically, we found that people who used
cognitive reappraisal and response modulation overestimated how much negative affect they
would experience compared to people who did not use those strategies. Using these strategies
likely resulted in participants experiencing lower actual negative affect than they had predicted.
However, they failed to account for the effects of the strategies while making their affective
forecasts, thus exhibiting larger affective forecasting errors, indicative of greater immune neglect
than participants who did not use these strategies. It is possible that participants who did not use
reappraisal and response modulation engaged in some form of emotion regulation that we did not
include in the model (which would explain why they experienced lower actual than predicted
negative affect), however, these alternative strategies were likely not as effective as reappraisal
and response modulation. Thus, these participants exhibited smaller affective forecasting errors,
indicative of less immune neglect than participants who used reappraisal and response

modulation.
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Despite finding significant associations between using reappraisal and response
modulation, and affective forecasting errors, our analyses also revealed that the use of both these
ER strategies was not associated with lower/higher actual negative affect than not using these
strategies. This precluded us from making inferences about whether one or both of these
strategies could be labeled “effective” or “ineffective” at regulating negative affect. It is possible
that we were unable to detect associations between use versus non-use of reappraisal and
response modulation and actual negative affect due to inadequate statistical power to detect small
effects given the between-subject nature of the comparison. It is also possible that we were
unable to find associations between the use versus non-use of reappraisal and response
modulation and actual negative affect because the route planning task only induced mild levels
of negative affect. Essentially, if participants did not experience high enough levels of negative
affect, they would not have had much negative affect to regulate, which would explain why we
did not see differences in actual negative affect for those who did and did not use reappraisal and
response modulation. Had participants experienced higher levels of negative affect, we might
have seen larger differences in the use versus non-use of ER strategies on actual negative affect.
Future researchers can test this idea by bringing participants into the lab to complete different
performance tasks such as the Trier Social Stress Test (Kirschbaum & Hellhammer, 1993), a
well-established tool for inducing relatively high negative affect in the laboratory. In such tasks,
the quality of participants’ speeches could parallel task performance on the route planning task,
for example.

Additionally, even though there were no group differences in actual negative affect for
those who used versus did not use ER strategies, we found evidence consistent with the idea that

the use of two ER strategies resulted in greater affective forecasting errors than not using these
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strategies. Since our confirmatory analysis was stringent and allowed us to examine the unique
effects of only the four strategies in our model, we conducted an exploratory analysis to examine
whether using one or more coded emotion regulation strategies during the route planning task
(not just the strategies in the confirmatory model), resulted in greater overpredictions of negative
affect than not using any coded emotion regulation strategies. We found that people who used
one or more ER strategies reported less actual negative affect than those who did not any ER
strategies, suggesting that the coded ER strategies were effective at regulating negative affect.
Furthermore, consistent with our hypothesis, we found that people who used one or more
emotion regulation strategies during the route planning task predicted greater negative affect than
they actually experienced; those who did not use any emotion regulation strategies reported no
difference in their levels of predicted and actual negative affect.

In keeping with the immune neglect perspective, it is likely that people who used one or
more emotion regulation strategies neglected to account for the effects of these strategies on
reducing their actual negative affect when they made their affective forecasts. This would
explain why they predicted greater negative affect than they actually experienced; their ER
strategies likely resulted in the reduction in their actual negative affect and the subsequent
discrepancy between their predicted and actual negative affect. On the other hand, people who
reported not using any ER strategies experienced similar levels of predicted and actual negative
affect, ostensibly because they did not engage in any actions to regulate their negative affect.
This would explain why they did not report lower actual than predicted negative affect; not using
any emotion regulation strategies meant there was nothing to neglect when making their

affective forecasts.
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Studies suggest that antecedent-focused ER strategies, including cognitive reappraisal,
are more effective at reducing self-reported negative affect than response-focused strategies,
such as response modulation (Gross & John, 2003). In keeping with this existing research, we
did in fact find that using cognitive reappraisal, a strategy that is typically considered “effective”
was associated greater overpredictions of negative affect than not using it, indicative of greater
immune neglect, as people likely did not account for its effects on negative affect when they
made their affective forecasts. However, we also found that response modulation, a strategy that
is typically considered “ineffective” was associated with greater overpredictions of negative
affect than not using it. It is not clear why use of both strategies was associated with
overestimation of negative affect. It is possible that response modulation is not ineffective in the
route planning task context, which only induced mild levels of negative affect. Existing studies
that have examined response-focused ER strategies typically expose participants to emotionally
evocative images or videos (e.g., video of an arm amputation; Gross, 1998) that induce relatively
high levels of negative affect. Thus, it is plausible that response-focused strategies would be less
effective than antecedent-focused strategies in such contexts. However, since our route planning
task did not induce a large amount of negative affect, using of response modulation was not
especially ineffective.

Furthermore, our coded strategy of response modulation included three sub-strategies —
breathing, suppression, and exaggeration. Based on previous research, suppression and
exaggeration are considered ineffective at regulating negative affect (Gross & John, 2003;
Jackson et al., 2000). However, of note, only one response in our dataset was coded as
suppression and one as exaggeration. Thus, of the 127 responses that were coded as response

modulation, 70 (55.12%) were coded as breathing and 57 (44.88%) as general response
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modulation that did not fit into the categories of suppression, exaggeration, and breathing. Past
research suggests that taking (deep) breaths and engaging in slow-paced breathing increases
cardiac vagal activity — an indicator of better executive functioning adaptation to psychological
stress (Laborde et al., 2019). Additionally, slow-paced breathing has been identified as an
effective stress management technique in performance contexts (e.g., Laborde et al., 2017; Wells
et al. 2012). While it is unclear whether participants engaged in slow-paced breathing, they
reported regulating the breath in some way to manage their emotions during the task. Therefore,
given that our coded strategy of response modulation only included two responses that were
coded as traditionally “ineffective” strategies, and more than half of the response were coded as a
traditionally “effective strategy,” it makes sense that we observed the pattern of overprediction of
negative affect and immune neglect for those who used this strategy, as we did for those who

used the effective strategy of cognitive reappraisal.

Strengths and Limitations

There are several strengths to this study. First, we focused on examining the contribution
of emotion regulation processes to immune neglect in affective forecasting. Past research on
affective forecasting has provided some evidence for the role of coping strategies and defense
mechanisms in immune neglect; however, no research has examined the link between emotion
regulation and affective forecasting, especially the ER strategies that people spontaneously
utilize. Second, unlike other studies in the literature on affective forecasting, this study provided
indirect evidence of the existence of immune neglect in relation to a novel emotion regulation
process — having an ER goal to reduce negative affect. Third, the sample was representative of
the U.S. population in terms of age, sex, and ethnicity. This increased the generalizability of our

conclusions to adults in the U.S., at least those who utilize Prolific.
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Beyond these strengths, there are several limitations to this study. Recruiting a sample
representative of adults in the U.S. was certainly a strength of the study, but also limits the
generalizability of our findings to people in the U.S. who are also Prolific users. Given that there
are cultural differences in the use of ER strategies (e.g., Matsumoto et al., 2008), it is possible
our participants tended to utilize strategies that are more typical of those living in Western,
individualistic cultures and would, therefore, not generalize accurately to those living in Eastern
collectivistic cultures, for instance. Furthermore, it is also possible that Prolific users differ from
non-Prolific users in that they are more comfortable using technology, and therefore might have
experienced different levels of negative affect while completing the route planning task than
non-Prolific users who may not be as comfortable with technology. This could have also
influenced the ER strategies they chose to utilize. Therefore, findings may not apply to non-
Prolific users.

Additionally, our study had a relatively high “return rate” on Prolific, indicating that
some participants did not complete the entire study and had to return their incomplete
submissions. People likely returned submissions as they faced various technical difficulties on
Prolific and Pavlovia and issues with internet connectivity, or simply decided to opt out of the
study partway through it. This further limits the generalizability of our findings, as our sample
comprised Prolific users in the U.S. who were willing and able to complete the entire study. It is
possible that Prolific users who were willing to complete the study differ from those who opted
out of the study partway through in that they expended greater mental effort and cognitive
resources to complete the study. Given that individuals have a finite amount cognitive resources
that they draw upon to regulate their emotions (Opitz et al., 2012), opting to complete the study

rather than dropping out of it, could have therefore impacted the cognitive resources available to
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participants and subsequently influenced the emotion regulation strategies that they employed
during the route planning task. Therefore, it would not be appropriate to generalize our findings
by and large to all Prolific users.

Furthermore, although examining people’s spontaneous use of emotion regulation
strategies was a strength of the study, these results are correlational like a majority of the
research on affect regulation and immune neglect (Hoerger et al., 2009; 2012). This precludes us
from drawing causal claims about the relationship between emotion regulation goals, success,
and strategies and affective forecasting errors.

Regarding people’s spontaneous emotion regulation strategies, we coded for the presence
of 16 strategies. While this was a comprehensive list of strategies that we expected could emerge
in the context of the route planning task, it was not an exhaustive list. It is possible that people
engaged in strategies that the 16 strategies in our coding scheme did not capture (e.g.,
rumination). Furthermore, in spite of coding for 16 strategies, we included only four strategies in
our confirmatory model as these strategies had high interrater reliability and considerable
variation in their use versus non-use. It is possible that we only found sufficient variation and
good reliability for four strategies because of the route planning task and the nature of this online
study. Specifically, it is possible that the strategies that people reported using while completing
the route planning task were specific to this task and would not be utilized in other contexts or
during other tasks. For example, numerous participants reported using the ER strategy of
situation modification. Participants reported modifying the way that they were approaching the
task by trying to speed up while they were completing it, for instance. Had we selected a
different task that involved showing participants emotionally evocative images, for example, it is

possible that they might not have reported using situation modification as much, as there is little
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that can be modified when one is simply viewing images. In such contexts, we might observe
greater use of a strategy like attentional deployment, where participants might choose to turn
their attention away from certain images.

Furthermore, since the route planning task only induced mild levels of negative affect, it
is possible that participants used strategies that they considered effective for these low levels of
negative affect, such as response modulation. Had we induced higher levels of negative affect
and higher arousal for instance, participants might have been more inclined to use strategies like
arousal reappraisal, which involves reframing one’s physiological arousal as beneficial rather
than detrimental (Jamieson et al., 2013).

Additionally, since this study was conducted online, participants likely completed it
while they were alone in their homes and might not have been around others. Thus, it is possible
that the solitary environment influenced the actions that they took to manage their emotions. For
example, if participants were alone while they completed the study, they may have been less
inclined to use strategies such as suppression, as there might not have been a need for them to
conceal their emotions. This could also be why we did not find that participants reported using
strategies like social support (e.g., asking friends for help with the task to manage their
emotions), as they were likely completing the task on their own. Therefore, it is possible that our
findings would not generalize to other contexts, where participants are in the presence of others.
Researchers can test this idea by recruiting participants to complete studies such as ours in dyads
or larger groups to examine whether they use different strategies to regulate their emotions in
social environments.

In the same vein, one of our primary outcome variables was based on participants’

responses to an open-ended prompt that asked them to describe the actions they took to regulate
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their emotions during the route planning task. We designed this prompt to understand what
people did naturally. However, this prompt assumed that participants had sufficient
metacognitive abilities to accurately recall and report on their own thoughts. In reality, however,
participants may differ in their levels of metacognitive ability and may not all be able to
accurately and effectively respond to this prompt. Furthermore, since we did foresee this as a
potential limitation of our study, our participants completed a brief measure of metacognitive
ability (cognitive self-consciousness subscale of the MCQ-30; Wells & Cartwright-Hatton,
2004). We examined levels of metacognitive ability and found that overall, the mean
metacognitive ability scores were relatively high in our sample (M = 18.47, SD =3.91) as
compared to those in the original validation study for this scale (M = 11.65, SD = 4.68) (Wells &
Cartwright-Hatton, 2004). Therefore, this gave us more confidence in our conclusions because,
on average, participants were likely able to report on how they regulated their emotions during
the task accurately. Yet, despite their high metacognitive abilities, participants were still unable
to recognize their effects of their own ER strategies and account for them while making their
affective forecasts, leading to immune neglect.

Lastly, our affective forecasting measure was intentionally worded ambiguously to suit
the original goal of the larger project. Specifically, the measure asked participants to “predict
how you think you will feel about the route planning task.” However, our measure of actual
affect asked participants to rate how they were currently feeling after the route planning task.
Since one of the ways in which people make their affective forecasts is by mentally simulating
events (Gilbert & Wilson, 2007; 2009), it is possible that asking people to make affective
forecasts about how they would feel about the task resulted in some participants thinking about

the outcome of the task at the end and others about the process of completing the task. Past
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research suggests that simulating the process and the outcome of tasks constitute empirically
distinct phenomena that have differential consequences (Taylor et al., 1999; Pham & Taylor,
1999). Furthermore, since we compared participants' affective forecasts to their actual affect
after the task, it is possible that we were essentially comparing two affect ratings that were made
about different aspects of the task (i.e., process-based affective forecasts and outcome-based
actual affect). Additionally, our measure of emotion regulation asked participants to recall and
report how they had regulated their emotions during the route planning task (process-based ER).
Therefore, future research should match affective forecasts, actual affect ratings, and emotion
regulation measures to ensure that they are all being collected in reference to the process of
completing a task.

In sum, the findings of Study 1 are intriguing, however some are indirect, and all are
correlational and bear replication in the context of improvements that address these limitations.
The results from the ER goals and success data are considered indirect in that they did not focus
on the association between specific ER strategies and immune neglect like past research on
immune neglect that has examined the role of specific coping strategies, for instance (Hoerger et
al., 2009). Rather, these analyses focused on constructs related to specific ER strategies - i.e., the
goals people had in regulating their emotions and the success of the ER strategies they utilized.
Additionally, all three sets of results are correlational as we did not manipulate the goals that
people reported having in regulating their emotions, the success of their selected ER strategies,
or the specific ER strategies that people reported using. Study 2 was designed to build on and

extend the findings of Study 1.
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Study 2

The primary goal of Study 1 was to examine the link between emotion regulation
strategies that people used spontaneously and immune neglect in affective forecasting. However,
Study 1 precluded us from making any causal inferences about the role of emotion regulation in
affective forecasting error due to immune neglect. Therefore, the primary goal of Study 2 was to
extend these findings by employing an experimental approach.

Additionally, in Study 1, we predicted that the use of emotion regulation strategies would
lead to immune neglect as people would be unaware of the effects of later ER strategy use while
they made affective forecasts. Study 2 differed from Study 1 in that it utilized a “knockout
approach” to test the role of emotion regulation strategies in immune neglect. We brought
people’s emotion regulation capacity to their awareness and trained them to use strategies that
are typically considered effective at reducing negative affect (reappraisal condition), or
ineffective (suppression condition), or provided no training (control condition) prior to affective
forecasting.

We expected that bringing people’s emotion regulation capacity to their awareness prior
to affective forecasting would reduce the occurrence of immune neglect (at least in the
reappraisal condition). This is directly in contrast to Study 1, where we predicted that not being
aware of the use of one’s ER strategies would in fact lead to immune neglect. Thus, we
hypothesized that the ER conditions to which people were assigned would moderate the degree
of affective forecasting error (i.e., the size of the discrepancy between predicted and actual

negative affect) due to immune neglect (see Figure 8).
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Figure 8. Hypothesis for Study 2 - emotion regulation conditions will moderate the discrepancy
between predicted and actual negative affect.

Specifically, we hypothesized that the reappraisal condition would yield the smallest
affective forecasting error (smallest discrepancy between predicted and actual negative affect),
the control condition would yield the largest affective forecasting error, and that the suppression
condition would yield affective forecasting error falling in between (greater error than the
reappraisal but not control conditions). We explain the logic for this pattern by detailing for each
group the expected effect of ER training condition on predicted and actual negative affect.

First, we expected that those assigned to the cognitive reappraisal condition would
predict significantly lower negative affect than those in the control and suppression conditions.
This is because they would receive training for an effective ER strategy prior to affective
forecasting, and were expected to account for the effects of reappraisal and calibrate their
affective forecasts accordingly. We also expected that people in the reappraisal condition would
report lower actual negative affect than those in the control and suppression conditions. This is
because they would have implemented reappraisal, an effective ER strategy, during the route
planning task. Finally, because the reappraisal training is salient and occurs immediately before

the ratings of predicted affect, we expected that the effect of reappraisal training on predicted
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affect would be more pronounced than on actual affect. These findings would result in a smaller
affective forecasting error in the reappraisal condition relative to the other conditions and would
indicate the least immune neglect.

Next, we expected that those assigned to the control condition would predict significantly
higher negative affect than those in the reappraisal (and possibly suppression) conditions. This is
because participants in the control condition would not receive any ER training prior to affective
forecasting, and were expected to be unaware of their emotion regulation capacity while making
their affective forecasts. We also expected that people in the control condition would report
higher actual negative affect than those in the reappraisal, but not necessarily suppression
conditions. This is because we expected that people would utilize some ER strategies to regulate
their negative affect during the route planning task, but that these strategies would not be as
effective as reappraisal. These findings would result in a larger affective forecasting error in the
control condition relative to the other conditions and would indicate the most immune neglect.

Lastly, we expected that those assigned to the suppression condition would predict
significantly greater negative affect than those in the reappraisal but not control conditions. This
is because participants would receive training for an ER strategy that is generally ineffective at
reducing negative affect; however, this training might have brought their emotion regulation
capacity to their awareness and resulted in them calibrating their forecasts accordingly. We also
expected that people in the suppression condition would report higher actual negative affect than
the reappraisal but not necessarily the control conditions. This is because their ER training was
for a strategy that is generally ineffective at reducing negative affect training prior to making
their affective forecasts. Thus, they might have either utilized another ER strategy that was more

effective than suppression during the route planning task or continued to utilize suppression,
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despite its ineffectiveness. Both these possibilities would result in a moderate affective
forecasting error in the suppression condition relative to the other conditions and would indicate

a moderate amount of immune neglect.

Method

Design

This study used a mixed factorial design. Participants were randomly assigned to one of
three ER training conditions on a between-subjects basis: reappraisal, suppression, or no ER
training (control) condition. We manipulated the type of affect rating on a within-subjects basis
(predicted, actual). The key dependent variable was level of negative affect.

In the interest of transparency, we preregistered our hypotheses, method, and data
analysis plan prior to data collection on the Open Science Framework website,

https://osf.io/b74rz.

Participants

We recruited N = 177 total participants for the study through Prolific
(https://www.prolific.co). We only recruited people who reported U.S. nationality, were residing
in the United States, were fluent in English, and had a minimum “approval rate” of 95% on
Prolific. Participants were compensated with $12/hour for their participation in the study. We
initially recruited a sample of N = 153 participants with the goal of having approximately n = 50
participants assigned roughly evenly to each of the three emotion regulation conditions.
However, due to unexpected technical issues, participants were randomly assigned unevenly to

the three emotion regulation conditions® (control n = 59, suppression n = 58, reappraisal n = 36).

> Note that the uneven assignment to ER conditions did not reflect greater attrition in the reappraisal condition —
more participants were unevenly assigned to the control and suppression conditions at the onset of the study.
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Since we had ~23 fewer participants in the reappraisal condition, we collected data from another
set of 24 participants who were assigned to the reappraisal condition.

Using preregistered criteria, we then excluded four participants from our sample. One
participant declined to have their data included in the final sample, two participants did not
complete the study from the United States as identified by their self-reports, and one participant
reported having already participated in the study. Thus, we had a final dataset of N =173 with
participants assigned approximately evenly to each of the three emotion regulation conditions
(control n =57, suppression n = 57, reappraisal n = 59).

Please see Table S1 in our supplementary materials for the sample’s demographic
information. All study procedures were approved by the Institutional Review Board at Tufts
University and U.S. Army DEVCOM Soldier Center Institutional Review Board prior to data

collection.

Self-Report Measures

Affect ratings

Participants completed an adapted version of the abbreviated Profile of Moods States
(POMS; Grove & Prapavessis, 1992), a 40-item questionnaire measuring tension (6 items),
depression (6 items), fatigue (5 items), confusion (5 items), anger (7 items), vigor (6 items), and
esteem-related affect (5 items). We added two items to this scale to maintain consistency with

the measure in Study 1 (“unhappy’®

and “confident”). Participants rated items on a 5-point scale
(0 = not at all, 4 = extremely), indicating the extent to which they predicted (affective forecasts)

and actually felt (baseline affect, actual affect) each mood state on average. Sample items

included “tense” (tension), “sad” (depression), “exhausted” (fatigue), and “energetic” (vigor;

6 As in the analyses for Study 1, we included “unhappy” as an item on the depression subscale of the POMS.
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reverse-coded). As in Study 1, we examined negative affect (tension, depression, fatigue,

confusion, and anger) in our confirmatory analyses.

Manipulation checks

Participants in the reappraisal and suppression conditions were asked to describe the
emotion regulation strategy that they were trained on in their own words, as an informal
manipulation check and to make their emotion regulation capacity even more salient. We did not
formally code and analyze these open-ended responses.

All participants also completed a 15-item questionnaire measuring cognitive reappraisal
(3 items) and suppression (3 items). The questionnaire also included nine filler items measuring
mindfulness (3 items), situation modification (1 item), breathing (2 items), attentional
deployment (2 items), and positive self-talk (1 item). This questionnaire was adapted from work
by Egloff and colleagues (2006), the Multi-Family Emotion Regulation Questionnaires
(MFERQ) (Raskin & Urry, unpublished), and based on pilot data from Study 1 about the ER
strategies that people reported using most frequently during the route planning task. We
administered it to examine whether participants in the cognitive reappraisal and suppression
conditions utilized their assigned strategies in our manipulation check analyses. Participants
rated agreement with items on a 7-point scale (1 = strongly disagree, 7 = strongly agree).
Sample items included “I changed the way I was thinking about the task™ (cognitive reappraisal),
and “I made sure not to express my emotions during the task™ (suppression). Scores on the items
of the reappraisal and suppression subscales were summed to create a composite score for each

subscale. See our supplementary materials for the entire scale.
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Perceived effectiveness of emotion regulation strategies

Participants in the reappraisal and suppression conditions responded to a single item
question that asked them to rate how effective they thought their assigned ER strategy would be
at making them feel less negative, using a 1 (very ineffective) to 7 (very effective) scale. We
examined whether there were group differences in these scores between reappraisal and

suppression conditions in our exploratory analyses.

Anxiety

Participants reported how anxious they were feeling after every trial of the route planning
task using a single item visual analogue scale that ranges from 0 (not at all) to 4 (extremely). We

may examine responses to this scale in future exploratory analysis.

Metacognitive ability

Metacognitive ability was assessed for exploratory analyses using the same scale as in
Study 1 (cognitive self-consciousness subscale of the Short Form of the Metacognitions

Questionnaire [MCQ-30; Wells & Cartwright-Hatton, 2004]).

Ultra-Brief ER Training

Participants were randomly assigned to one of three ER conditions, cognitive reappraisal,
suppression, or control. Those assigned to the reappraisal condition listened to (and watched the
transcript of) a brief pre-recorded training from an experimenter who explained what the strategy
of reappraisal entailed, walked them through a hypothetical scenario, and asked them to suggest
ways in which they could engage in reappraisal in that hypothetical scenario. Those assigned to
the suppression condition were provided with a similar training, but for the strategy of

suppression. Those assigned to the control condition did not receive any ER training.
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The suppression condition served as an active control condition in our study. Since
participants in this condition were provided with training on an ER strategy, they were
cognitively active in comparison to those in the control condition who were not provided with
any training. However, unlike participants in the reappraisal condition, who were trained on an
ER strategy that is considered effective at reducing the subjective experience of negative affect,
suppression differs in that it is considered ineffective at reducing one’s negative affect.
Therefore, participants in the suppression condition were cognitively active due to their ER
training unlike those in the control condition, but served as a control with respect to those in the
reappraisal condition, as the ER strategy that they were trained on was considered less effective
than reappraisal.

Due to this role of the suppression condition as an active control, we did not provide any
additional instructions to those in the control condition. Additionally, since our goal in the
control condition was to examine how people managed their emotions spontaneously without
receiving any ER training, we did not instruct those in the control condition to utilize specific
strategies. Lastly, we did not select filler tasks such as Sudoku puzzles that previous affective
forecasting researchers have utilized (e.g., Floerke et al., manuscript in preparation), as it is
possible that these tasks could inadvertently induce negative affect.

We created the reappraisal and suppression training scripts by adapting those utilized in
past research (Keng et al., 2013; Gross, 1998; Lalot et al., 2014). The training sessions were
considered “ultra-brief,” as each lasted approximately 3 minutes. See our supplementary

materials for the training videos.

Route Planning Task

Participants completed a 15-minute route planning task similar to that in Study 1. They
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saw maps of various regions across the U.S. and planned the best route from a starting point to
an end point (via a waypoint on some trials). They then traced that route with their mouse.
Unlike Study 1, in Study 2, each map trial had a 50% random chance of being designated “Not
Urgent” or “Urgent” in the upper left corner. A countdown timer was also presented at the top of
the screen when the task began in order to display how much total time participants had left. A
“count-up” timer was also present during the urgency trials to indicate how much time
participants were taking on that particular trial. These manipulations were intended to increase
levels of negative affect compared to the mild levels reported in Study 1.

We utilized the route planning task in Study 2 as using this task in Study 1 provided some
evidence for affective forecasting errors and immune neglect that was consistent with our
hypotheses, despite the task eliciting low levels of negative affect. Additionally, given that
effortful tasks such as the route planning task are often emotional experiences (D’Mello,
Lehman, & Person, 2010), this task provided us with an ideal setting to examine affective
forecasts and the effects of various emotion regulation strategies. Lastly, this task fits well with

the interests of the funding agency that supported these studies.

Procedure

All study procedures were conducted online. At the onset of the study, participants
provided informed consent in a Qualtrics survey. They then reported their baseline affect. Next,
they were given a brief description of a route planning task. Specifically, they learned that they
were about to complete a route planning task in which they would see maps of various regions
across the U.S. and plan and trace the best route. Participants were also told that they would have
15 minutes to complete as many maps as they could without making tracing errors.

Participants were then randomly assigned into one of three emotion regulation training
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conditions (reappraisal, suppression, control) through Qualtrics. Depending on the condition to
which they were assigned, they listened to and viewed pre-recorded, ultra-brief emotion
regulation training (reappraisal and suppression conditions only). Participants in the control
condition did not receive any emotion regulation training and advanced to the next part of the
study. After the emotion regulation training, participants in the reappraisal and suppression
conditions completed an open-ended manipulation check and rated how effective they perceived
their assigned emotion regulation strategy would be at making them feel less negative.

Following this, all participants were provided with a more detailed description of the
route planning task that they were about to complete. Participants then made forecasts about how
they would feel on average during the entire route planning task.

Next, participants were rerouted to Pavlovia to complete three practice trials of the task.
The trials consisted of three maps with step-by-step instructions for the task. During each
practice map, participants also saw on-screen text that reminded them to utilize the ER strategy
they were trained on. In the reappraisal condition, the text instructed them to reframe the way
that they were thinking about the task. In the suppression condition, the text instructed them to
not express any emotions they may have been experiencing. Participants were given no on-
screen ER instructions in the control condition. This text also appeared on every trial throughout
the route planning task and appeared on the screen after every 225 seconds to remind participants
to use the strategies they were trained on. Next, participants completed the route planning task.

Following this, participants were rerouted back to Qualtrics and completed a
retrospective measure of their actual affect, specifically reporting how they actually felt on
average during the entire task. Next, they completed a manipulation check questionnaire to

ensure that they used the ER strategies that they were trained on. They then completed a measure
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of their metacognitive abilities and a demographics questionnaire. Lastly, they viewed a

debriefing form. See Figure 9 for a schematic of study procedures.
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Figure 9. Schematic of Study 2 procedures
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Please refer to Table S3 in our supplementary materials for descriptive statistics for key

variables in this study.
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Manipulation Check

Did participants in the reappraisal and suppression conditions use their assigned ER

strategies more so than those in the control condition?

To examine whether participants in the reappraisal and suppression conditions utilized
their assigned ER strategies more than those in the other conditions, we conducted two one-way
ANOVAs. Collectively, the results below indicate that participants in the reappraisal and
suppression conditions used their assigned ER strategies more so than those in the control
condition.

The first model included ER condition (reappraisal, suppression, control) as the between-
subjects factor and scores on the reappraisal subscale of the manipulation check questionnaire as
the dependent variable. There was a significant main effect of ER condition, (2, 170) = 6.45, p
=.002. After Bonferroni-adjusting the alpha level to .017 (.05/3), Tukey’s post-hoc tests revealed
that participants assigned to the reappraisal condition (M = 16.60, SD = 2.70) reported using
reappraisal more than those in the control (M = 14.8, SD = 3.5), #(170) = 2.8, p =. 005 and
suppression conditions (M = 14.5, SD = 4.0), ¢(170) = 3.3, p =.001. There was no significant
difference in the reported use of reappraisal between participants in the control and suppression
conditions, #170) = 0.5, p = .642.

The second model included ER condition (reappraisal, suppression, control) as the
between-subjects factor and scores on the suppression subscale of the manipulation check
questionnaire as the dependent variable. There was a significant main effect of ER condition,
F(2,170)=51.1, p <.001. After Bonferroni-adjusting the alpha level to .017 (.05/3), Tukey’s
post-hoc tests revealed that participants assigned to the suppression condition (M = 18.4, SD =

3.1) reported using suppression more than those in the control (M = 13.0, SD =3.8), 1(170)=7.9,
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p <.001, and reappraisal conditions (M = 12.0, SD =3.9), #(170) = 9.4, p <.001. There was no
significant difference in the reported use of suppression between participants in the control and

reappraisal conditions, #(170) = 1.4, p = .161.

Hypothesis Testing

To test whether the assigned ER strategies predicted unique patterns of affective
forecasting errors, we conducted a linear mixed effects regression. Our model included fixed
effects for emotion regulation condition, type of affect ratings, and baseline affect, and random
intercepts for participants and items. We deviation-coded emotion regulation conditions such that
we had two contrasts (control = -0.5 versus cognitive reappraisal = 0.5, and control=-0.5 versus
suppression = 0.5). Additionally, we deviation-coded type of affect ratings as in Study 1
(predicted affect ratings = 0.5, actual affect ratings = -0.5).

We first ran an empty model on responses to the items measuring negative affect without
the fixed effects to examine the percentage of the total variance that was explained by
participants and items. We found that 34.9% of the variation was explained by differences
among participants in the sample. This suggested that there was clustering in our data and that
utilizing multilevel modeling was an appropriate analysis method. Additionally, 12.7% of the
variation in negative affect was explained by the POMS items, suggesting that there was also
variation in responses to the POMS items that was accounted for by the items on the scale being
different from one another. Therefore, we retained the random intercepts for participants and

items in our model’. Table 5 presents results of the final model. See Table S13 in the supplement

7 The analysis was conducted using the /me4 package (Bates, Michler, Bolker, & Walker, 2015) in R and utilized
the following structure:
Imer(negaffect ~ ER_condition*affect type + baseline affect + (1 |id) + (1 | item),
dataframe,
contrasts = list(affect type = affect type.deviation.con,
ER_condition = ER_condition.deviation.con))
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for all the contrasts from the linear mixed effects regression. Overall, as seen in Table S13,
controlling for negative affect at baseline, participants reported relatively low levels of negative
affect (Bo = 0.27). The predictor variables (emotion regulation condition, type of affect rating,
and baseline affect) collectively accounted for 16.11% of the variance in negative affect, the

dependent variable.

Table 5
ANOVA results from a linear mixed effects regression examining the effects of ER condition and
type of affect rating (controlling for baseline negative affect) on responses to POMS items

measuring negative affect.

Predictor x? df p
Intercept 13.10 1 <.0071%**
Type of affect rating 188.80 1 <.0071%**
ER condition 3.10 2 213
Baseline negative affect 113.0 1 <.0071%**
Type of affect rating®ER condition 3.80 2 152

Note. *p < .05; **p <.01; ***p < .001

There was a significant fixed effect of type of affect rating, suggesting that all
participants (regardless of their levels of baseline affect and ER conditions), predicted (M = 0.67,
95% CI[0.54, 0.81]) significantly greater negative affect than they actually experienced (M =

0.49, 95% CI[0.36, 0.63]), B=10.18,z=13.74, p < .001.

Where negaffect was responses to the POMS items measuring negative affect, ER_condition was a deviation-coded
predictor, affect_type was a deviation-coded predictor, and baseline affect was a predictor.
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The hypothesized two-way interaction between emotion regulation condition and type of
affect rating while controlling for baseline negative affect was not statistically significant (see
Figure 10). Thus, contrary to our confirmatory hypothesis, participants exhibited similar
affective forecasting errors (discrepancies between their predicted and actual negative affect)

regardless of ER condition.

condition
control
-8 reappraisal

—8— suppression

Estimated values of negative affect

*\

predlicted actlual

Type of affect rating

Figure 10. Estimated values of negative affect as a function of ER condition (control,
reappraisal, suppression) and type of affect rating (predicted, actual) while controlling for
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baseline negative affect. Error bars represent 95% confidence intervals around each mean, shown
in filled circles.

Participants in all three ER conditions predicted similar levels of actual negative affect.
Specifically, those assigned to the reappraisal condition (M = 0.60, 95% CI [0.44, 0.77], N =59),
predicted similar levels of negative affect to those assigned to the suppression (M = 0.64, 95% CI
[0.48,0.81], N=57), B=-0.04, z= -0.49, p =.997, and control conditions (M = 0.77, 95% CI
[0.60, 0.93], N=57), B=10.16, z=2.02, p = .333. Furthermore, those assigned to the suppression
predicted similar levels of negative affect to those in the control condition, B=0.13,z=1.53, p
=.647. In addition, participants in all three ER conditions experienced similar levels of actual
negative affect. Specifically, those assigned to the reappraisal condition (M = 0.44, 95% CI
[0.28, 0.60]), experienced similar levels of actual negative affect to those assigned to the
suppression (M = 0.48, 95% CI[0.32, 0.64]), B =-0.04, z = -0.50, p = .997, and control
conditions (M = 0.55, 95% CI1[0.39, 0.72]), B=0.11, z= 1.3, p = .076. Furthermore, those
assigned to the suppression experienced similar levels of actual negative affect to those in the

control condition, B=0.07,z=0.9, p =.953.

Exploratory Analysis

Perceived effectiveness of trained emotion regulation strategies

We examined whether there were group differences in ratings of perceived effectiveness
of the assigned strategy for participants in the reappraisal and suppression conditions. We
conducted a one-way ANOVA with ER condition (reappraisal, suppression) as the between-
subjects factor and ratings of perceived ER effectiveness as the dependent variable.

There was a significant main effect of ER condition, F(1, 114) =36.60, p <.001. Tukey’s

post hoc tests revealed that, as expected, participants in the reappraisal condition (M = 5.34, 95%
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CI [5.01, 5.67]) perceived their trained ER strategy to be more effective at regulating negative
affect than participants in the suppression condition (M = 3.91, 95% CI [3.58, 4.25]), t((114) =

6.05, p <.001.
Discussion

Overall, the goal of Study 2 was to build on and extend Study 1, while addressing its
limitations using an experimental design. In particular, we included an ER training in Study 2 to
provide a more direct understanding of the role of ER strategies in immune neglect. By providing
emotion regulation training on strategies that typically differ in their effectiveness in reducing
negative affect prior to affective forecasting, we expected that each ER condition would exhibit
different levels of affective forecasting error as a reflection of different levels of immune neglect.
In contrast to our hypothesis, we found that all three ER conditions predicted and experienced
similar levels of negative affect, and thus displayed similar levels of affective forecasting errors.
The absence of group differences in predicted negative affect indicated that training people on
ER strategies prior to affective forecasting did not influence their forecasts. The absence of
group differences in actual negative affect further indicated that neither reappraisal nor
suppression were effective in this context.

While it is possible that our initial theory was incorrect and that emotion regulation
strategies are not associated with unique patterns of affective forecasting errors, there are several
other possible reasons for these null findings. It is possible that we did not detect group
differences in predicted negative affect as the description of the route planning task was also not
aversive enough to drive participants to believe that they might experience high levels of

negative affect in the future. Future researchers might benefit from utilizing tasks that are even
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more unpleasant than the route planning task, or simply providing participants with descriptions
of tasks that provide the illusion of being more aversive than the route planning task such as the
description of the task that we provided to participants in the high stress condition in Study 1.
This might push participants’ affective forecasts and reports of actual negative affect around
more and enable us to detect group differences.

Additionally, despite our efforts to make the route planning task more stressful for
participants in this study than in Study 1 (inclusion of count-up and countdown timers, and an
urgency manipulation), we induced low levels of actual negative affect. Since participants
experienced low levels of negative affect, they likely did not have much negative affect to
regulate with the help of their assigned emotion regulation strategy (reappraisal and suppression
conditions). This could explain why participants reported similar levels of actual negative affect
and why neither reappraisal nor suppression reduced actual negative affect relative to control.

In the same vein, it is also possible that people simply did not use the ER strategies that
they were trained on at all. While we found in our closed-ended manipulation check measure that
people reported engaging in their trained ER strategies, there is no way to be certain about
whether this reflects how participants approached the task in reality. This is more of a concern
with the suppression condition, since participants may not have been motivated to conceal their
emotions, as they likely completed this online study at home, while they were likely not around
others and had no reason (beyond the instructions of the study) to hide their expressions. If such
was this case and participants did not engage in suppression, albeit reporting that they did so in
the closed-ended questionnaire, this might also have been why we did not find the hypothesized

association between suppression and affective forecasting errors. In order to address these
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potential issues that are an artifact of conducting an online study, future researchers should
conduct in-person studies and provide participants with live training from experimenters to make
the training more effective. Additionally, it might be beneficial to either video record participants
or give them the impression that their facial expressions are being monitored throughout the
study (e.g., by placing an inactive video camera in the data collection room or physiological
sensors on their faces), to ensure that those assigned to the suppression condition do in fact
engage in suppression.

Additionally, our exploratory analyses revealed that participants in the reappraisal
condition perceived that their trained ER strategy would be more effective at regulating negative
affect than those in the suppression condition. However, as indicated by the similar levels of
predicted negative affect in both these conditions, it is likely that participants did not take this
belief into account when making their affective forecasts. Thus, it might be worth explicitly
reminding participants about their trained strategies prior to affective forecasting, to make the
strategies and their effectiveness more salient. Our design did not involve explicit reminders
about the ER training to participants in the reappraisal and suppression conditions — participants
only received a reminder about the route planning task prior to affective forecasting.

Lastly, it is also possible that our null findings represent reality and are not a product of
the limitations of the design of this study discussed above. It may be the case that people do not
neglect to consider their ability to use the ER strategies we studied when making affective
forecasts; assigning their use thus does not alter forecasting error. This could imply that emotion
regulation strategies and the awareness of one’s emotion regulation capacity do not impact both

predicted and actual negative affect. In terms of predicted negative affect, this finding could
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suggest that people we made aware of their ER capacity (reappraisal and suppression conditions)
did not calibrate their forecasts accordingly and predict lower negative affect than those we did
not make aware of this regulatory capacity (control condition). In terms of actual negative affect,
this finding could suggest that emotion regulation strategies that people were assigned to use
(reappraisal and suppression conditions) or likely used spontaneously (control condition) were
not more or less effective at regulating their actual negative affect. Thus, the emotion regulation
strategies and the awareness of one’s emotion regulation capacity were not associated with
affective forecasting errors.

Overall, since there was evidence of overestimation of negative affect in the entire
sample, but not unique levels of affective forecasting errors depending on the ER conditions to
which people were assigned, this could also suggest that immune neglect likely does not explain
why people overall created affective forecasting errors. They might have overestimated their
negative affect due to the phenomenon of focalism, for example (Wilson et al., 2000). Focalism
involves solely focusing on the focal event (the main event that one is making affective forecasts
about) and thinking about this event in a vacuum without accounting for the effect of peripheral
events (events that might be occurring in the background) that may attenuate actual emotional
reactions, at the time of forecasting. In reality, peripheral events may reduce how much people
think about focal events and how strong their reactions are to these events. Therefore, neglecting
to account for attenuating effects of these peripheral events explains why people might
overpredict their negative affect. In the context of the route planning task, it is possible that
participants only focused on the task while making affective forecasts about it; however, once

they had finished the task and were reporting their actual negative affect, they might have been
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thinking about how they were almost done with the study or there may have been other events
going on in their specific surroundings that they were thinking about. Each of these scenarios
would explain why they experienced less negative affect than predicted, and exhibited affective
forecasting errors.

Despite the strengthened design of Study 2, there are some limitations. In this study, we
trained participants on the emotion regulation strategies of reappraisal and suppression.
However, according to Gross’ process model of emotion regulation (1998), people may engage
in a variety of emotion regulation strategies that differ in their effectiveness in reducing negative
affect. Due to time and other practical constraints, we were unable to train people on all the
possible ER strategies, however, we aimed to train people on two strategies that #ypically differ
in their effectiveness in reducing negative affect, to lay the foundation for future research to
build on and examine multiple strategies.

In contrast to previous research (Gross & John, 2003), we did not find evidence of
reappraisal and suppression’s (in)effectiveness. Given that past research has consistently found
that reappraisal is more effective at regulating self-reported negative affect than suppression, we
expected that this finding would be a no-brainer and, in some ways, simply a manipulation check
to ensure that people had implemented the strategies that they were trained on. Not finding
evidence of reappraisal’s effectiveness relative to suppression contributed to us not finding
differences in affective forecasting errors based on ER conditions. Had we found that reappraisal
was in fact more effective at regulating negative affect than suppression, this would have

provided us with evidence consistent with past research and coupled with group differences in



EMOTION REGULATION AND AFFECTIVE FORECASTING 75

predicted negative affect, would have better positioned us to detect differences in affective
forecasting errors.

The design of Study 2 also precluded us from determining whether the awareness of
one’s ER abilities alone influenced immune neglect. This is because the design brought to
people’s awareness their ER capacities and trained them on ER strategies. Had our design
involved making people aware of their ER capacities prior to making their affective forecasts and
not providing them with ER training for specific strategies, this would have allowed us to test the
specific effects of being aware of one’s ER abilities on immune neglect.

Alternatively, had our design involved training people on reappraisal and suppression
after they created their affective forecasts and not brought their ER capacity to their attention
prior to affective forecasting, this would have allowed us to solely examine the effects of these
strategies on affective forecasting errors and immune neglect, without conflating the effects of
different ER strategies and awareness of them. However, since past research has found that
people are unaware of their affect regulation capacities, and that ER strategies differ in their
effectiveness, we chose to examine the combined effect of the effectiveness and the awareness of
different ER strategies on immune neglect by providing emotion regulation training on different
strategies prior to affective forecasting. Additionally, the logic behind our confirmatory
hypothesis for this study hinged partly on there being a group difference in predicted negative
affect among the ER conditions. Thus, it was crucial that we provided participants with ER
training prior to prompting affective forecasting, as this was the only way to test whether doing

so would result in different levels of predicted negative affect and subsequently unique patterns
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of affective forecasting errors. Future research may benefit from teasing apart the effectiveness
and awareness of ER strategies on affective forecasting errors.

Additionally, in Study 2, we measured both predicted and actual negative affect with
reference to how participants predicted they would feel and actually felt on average during the
entire route planning task. We did so in order to avoid the potential mismatch in reference that
was present in our affective forecasting and actual affect measures in Study 1. Typically,
researchers measure affective forecasts by asking participants to think about a focal event (e.g.,
the victory or loss of their college football team) and predict how they will feel in general. They
then measure actual affect by asking people to report how they are feeling in general after the
event but without specifically referencing it. According to Levine and colleagues (2012), the
absence of a reference to an event in measures of actual affect leads to affective forecasting
errors. This is because participants misinterpret the general affective forecasting question to be
asking how they will feel about a focal event but correctly interpret the actual affect question to
be asking how they feel in general; perceptual mismatch leads to affective forecasting errors.
Thus, it is important to avoid mismatch in measures as it introduces a confound. Additionally, in
cases where there is a mismatch in measures and evidence of affective forecasting errors, it
makes it difficult to interpret these findings. In such cases, it is possible that people might truly
be poor at affective forecasting, or that the affective forecasting error is a procedural artifact as
suggested by Levine and colleagues (2012), or a combination of both these possibilities.

However, there are also some drawbacks to closely matching measures of forecasts and
actual affect. Specifically, some research suggests that matching people’s affective forecasts to

their ratings of actual affect about the intensity of their emotions results in relatively accurate
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affective forecasts and low levels of affective forecasting error (Levine et al., 2012; Lench et al.,
2019). Therefore, it is possible that matching people’s affective forecasts to their actual affect
precluded us from finding large enough affective forecasting errors. Specifically, the average
magnitude of affective forecasting errors in this study was likely not a large enough difference in
predicted and actual negative affect (average difference between predicted and actual negative
affect =0.67 — 0.49 = 0.18). This could have subsequently prevented us from detecting group
differences in affective forecasting errors among the ER conditions.

Lastly, while conducting an online study certainly has its advantages (e.g., quickly
recruiting a geographically diverse sample of participants across the U.S.), it also has limitations.
Specifically, participants listened to and viewed a pre-recorded emotion regulation training as
opposed to receiving this training live from an experimenter. This might have resulted in them
paying less attention than if they had received the training live. It could have also resulted in
them being confused about aspects of the training or the ER strategies and not having the
opportunity to clarify with a live experimenter. If such was the case, and people were confused
about the training or not had not paid enough attention to it, this might have been one of the
reasons that we did not find hypothesized associations between ER strategies and affective
forecasting errors. Future researchers might benefit from conducting such studies in person and

providing ER training live to circumvent the potential issues described above.

General Discussion

In this thesis, I described two studies: Study 1 was a correlational study that examined the
association between participants’ ER goals, success, spontaneously used ER strategies, and

affective forecasting errors. Study 2 was an experimental study that examined the role of
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instructed ER strategies in affective forecasting errors. The overall goal of this set of studies was
to understand the role of spontaneous and instructed emotion regulation strategies in immune

neglect.

Advances in Understanding

Existing research on affective forecasting has found that people create inaccurate
affective forecasts (Wilson & Gilbert, 2003). One of the reasons why they create these inaccurate
affective forecasts is because they are unaware of their psychological immune system’s ability to
ameliorate negative affect and aid in their recovery from negative events. Past research has found
indirect and correlational evidence for immune neglect. Additionally, existing research has
examined the role of two kinds of affect regulation in the occurrence of immune neglect - coping
and defense mechanisms (Hoerger et al., 2009; 2012; Gilbert et al., 1998). However, there are
various gaps in the literature that the current studies filled.

First, we filled the gap in existing research by examining a form of affect regulation—
emotion regulation— that has not been examined in past research in relation to immune neglect
in affective forecasting. Second, we examined the effects of emotion regulation goals and
success on affective forecasting errors to provide indirect evidence of immune neglect. Third, we
examined the emotion regulation strategies people reported using spontaneously during a task
and their association with affective forecasting errors, and provided further evidence of immune
neglect. Lastly, we examined the influence of trained emotion regulation strategies on affective
forecasting errors and immune neglect.

Consistent with past research on the role of defense mechanisms (Gilbert et al., 1998) and
coping strategies (Hoerger et al., 2009; 2012) in immune neglect, in Study 1, we found that

having an emotion regulation goal to reduce one’s negative affect was associated with greater
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affective forecasting errors than not having this goal. This suggested that people who had this
goal likely engaged in greater emotion regulation than those who did not have this goal, but
neglected to account for this when making their affective forecasts.

We also examined whether the spontaneous use of some strategies would be effective in
reducing negative affect than not using these strategies; and the use of other strategies would be
ineffective in reducing negative affect than not using these strategies. Based on these results, we
planned to test our hypothesis about patterns of affective forecasting errors that were associated
with strategies that we found to be effective and ineffective. We found that the use of two of four
emotion regulation strategies that people reported using spontaneously during the route planning
task (cognitive reappraisal and response modulation) and the use of at least one emotion
regulation strategy was associated with larger affective forecasting errors than not using these
specific strategies or any strategies at all, respectively. These results suggest that people who
used reappraisal or response modulation or at least one ER strategy that we coded for likely
neglected the regulatory effects of these strategies on their actual negative affect while making
their affective forecasts, and thus they overpredicted their negative affect and presumably
exhibited greater immune neglect than those who did not use these strategies.

In contrast, in Study 2, we did not find that bringing people’s emotion regulation abilities
to their awareness by training them to use ER strategies reduced affective forecasting errors
(reappraisal and suppression conditions) compared to not bringing people’s ER capacity to their
awareness or providing them with ER training (control condition). It is possible that the null
effects in Study 2 indicate that the awareness of one’s regulatory capacity and receiving training
for ER strategies that #ypically differ in their effectiveness do not influence affective forecasting

errors. However, the results of the ER goals analysis, our analysis about the use versus non-use
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of cognitive reappraisal and response modulation, and our exploratory analysis about the overall
use versus non-use of any ER strategies from Study 1 provide some evidence for the role of
emotion regulation strategies in affective forecasting errors that reflects immune neglect. Thus,
the findings from both these studies necessitate further research to make inferences about the role

of ER in affective forecasting errors and immune neglect.

Directions for Future Research

There are several promising future directions suggested by this research. Additionally,
our studies collected data on several exploratory measures that will be made publicly available
and may provide promising avenues for future analyses to explore. We consider some of these
avenues below.

Past research suggests that there is a link between affective forecasting accuracy and
performance. In particular, Kaplan and colleagues (2020) found that self~reported performance
was enhanced when people underpredicted their positive affect (experienced greater positive
affect than they predicted) and when they overpredicted their negative affect (experienced lower
negative affect than they predicted). Since participants in both our studies created affective
forecasts, reported their actual affect, and completed a route planning task, future research could
extend the existing research on affective forecasting accuracy and self-reported performance by
examining the association between affective forecasting accuracy and actual performance on the
route planning tasks.

In the same vein, our studies included timed route planning tasks as proxies for people’s
spatial navigation abilities. However, given the ubiquity of performance-based situations in our
daily lives, it may also behoove future researchers to examine performance in other contexts

such as corporate, academic, and sports settings. Furthermore, since these studies examined the
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effects of anticipating relatively mild, short tasks, future research may benefit from examining
the relationship between more intense, longer tasks on affective forecasting, emotion regulation,
and performance. For instance, people with certain occupations such as medical professionals,
firefighters, police, and soldiers routinely anticipate participating in highly aversive tasks for
extended periods of time. They may tend to utilize certain emotion regulation strategies over
others, and this could influence the accuracy of their affective forecasts and their performance on
these domain-specific tasks.

Additionally, while Study 2 examined the affective consequences of reappraisal and
suppression in relation to affective forecasting errors, it may also be worth examining their
unique physiological consequences. While the research on these strategies’ physiological
consequences 1s somewhat inconsistent, some research suggests that participants who utilize
suppression experience greater sympathetic activation than controls, while those who utilize
reappraisal experience similar levels of sympathetic activation than controls (Gross, 1998).
Future researchers might benefit from measuring facial expressions such as corrugator muscle
activity or other physiological indicators such as skin conductance levels, that could provide
converging evidence of the unique consequences of these ER strategies. That is, in addition to
their differing effectiveness in reducing self-reported negative affect and patterns of affective
forecasting errors, this data could also provide further evidence of reappraisal and suppression’s
unique physiological consequences. Since past studies (including the present ones) have either
examined the influence of emotion regulation on the subjective experience of negative affect or
physiology, measuring both these aspects in a single study could advance our understanding
about the role of emotion regulation strategies in affective forecasting errors.

In addition to examining the role of reappraisal and suppression during a route planning

task in affective forecasting errors and immune neglect, future researchers might also benefit
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from examining the ER strategy of arousal reappraisal. Arousal reappraisal involves
reinterpreting physiological arousal as useful, rather than detrimental. It differs from other
emotion regulation strategies in that it does not involve down-regulating physiological arousal,
but rather reframing this physiological arousal (Jamieson et al., 2013). Furthermore, arousal
reappraisal has been studied in a variety of performance-based contexts and is associated with a
range of physiological, cognitive, affective, and behavioral benefits. In particular, participants
assigned to use arousal reappraisal performed better on various stressful and effortful tasks such
as the GRE (Jamieson et al., 2010) and social evaluation tasks (Belzter et al., 2014) like the Trier
Social Stress Test (Kirschbaum, Pirke, & Hellhammer, 1993), relative to controls. Given its
performance benefits on effortful tasks, arousal reappraisal may be a useful strategy in the
context of other, more aversive tasks and might also result in unique patterns of affective
forecasting errors.

Another promising direction for future research could be to explore the relationship
between affective forecasts made about long-term moods and mood regulation. Given that past
research has examined the role of two forms of affect regulation — coping and defense
mechanisms — in immune neglect (Hoerger et al., 2009; 2012; Gilbert et al., 1998), and that the
present studies examined the role of emotion regulation strategies in immune neglect, future
studies should examine the last form of affect regulation, mood regulation. Typically, existing
studies (including ours) have examined affective forecasts for short-term emotions and the
regulation strategies used during relatively brief events or tasks. Moods differ from emotions in
that they last longer and do not necessarily require external stimuli to be elicited (Ekman &
Davidson, 1994). People likely experience a combination of moods and emotions in their daily
lives. Thus, it could behoove future researchers to examine people’s forecasts about their moods

and the strategies that they employ to regulate their moods. Unlike past studies that have
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examined the relationship between affective forecasts and short-term regulation strategies, this
data could speak to the relationship between affective forecasting and longer-term mood
regulation strategies and could have several behavioral implications as well.

Lastly, the studies presented in this thesis examined affective forecasts and emotion
regulation strategies used during an effortful task involving route planning. We decided to utilize
an effortful task because such tasks are often emotional experiences (D’Mello, Lehman, &
Person, 2010). Thus, the route planning task provided us with a reasonable scenario to examine
affective forecasts and emotion regulation strategies as this task elicited the expectation and
experience of emotions. However, a substantial amount of the existing research on affective
forecasting has examined affective forecasts made about discrete events and situations over
which people had minimal control (e.g., presidential elections, Dunn et al., 2007; football games,
Hoerger et al., 2009). In reality, people often encounter a combination of effortful tasks and
uncontrollable events. Therefore, future research could benefit from examining the relationship

between affective forecasting errors and emotion regulation for such events as well.

Broader Implications

Although affective forecasting and emotion regulation are processes that lay people
might not be aware of; it is likely that they routinely engage in both these processes in their daily
lives. Future research is needed to fully understand the nature of the association between ER
strategies that differ in their effectiveness and their patterns of affective forecasting errors and
immune neglect in daily life. However, given the ubiquity of affective forecasting and emotion
regulation in people’s daily lives, the findings from future studies that build on our studies could

have implications in various contexts.
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One such example is the domain of decision-making in health care. In particular, people
may be less likely to seek treatments or undergo major procedures if they predict that they will
experience high levels of negative affect for extended periods of time and believe that these
treatments will have serious negative consequences for their affective well-being. However, in
keeping with the immune neglect perspective, it is likely that people will not feel as negative as
they predict owing to their affect regulation abilities. Since our studies were unable to test
whether the use of certain emotion regulation strategies led to smaller affective forecasting errors
due to lesser immune neglect than the use of other strategies, future research is needed to test this
question. Based on further research in this area, it may be worth implementing interventions that
remind and educate patients about the emotion regulation strategies that lead to the least affective
forecasting errors and immune neglect. If patients are aware that they will not in fact experience
high levels of negative affect for several months after a colonoscopy owing to cognitive
reappraisal, for instance, they may not predict and experience extremely high levels of negative
affect, and might thus be more likely to undergo the procedure.

In addition to the consequences on decision-making, our studies and related future studies
may also have clinical implications. Specifically, past research suggests that various
psychological disorders are associated with affective forecasting inaccuracy. For example,
studies have found that depressive symptoms (Wenze et al., 2012), major depressive disorder
(Mathersul & Roscio, 2020) and dysphoria (Hoerger et al., 2012) are associated with errors in
affective forecasting, specifically pronounced overpredictions of negative affect. This suggests
that people higher in depressive symptoms predict even greater negative affect than they actually
experience compared to people lower in depressive symptoms. Since our studies were unable to

test whether the use of certain emotion regulation strategies led to smaller affective forecasting
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errors and lesser immune neglect than the use of other strategies, future research is needed to test
this question. Based on the findings of future research in this area, it might be worth
incorporating the ER strategies that are associated with the smallest affective forecasting errors
into treatment plans, especially those involving Cognitive Behavioral Therapy (CBT), one of the
most common treatments for depression. In CBT, patients are taught to challenge their initial
thoughts about how bad things are and how bad they will be in the future, to come up with more
realistic and accurate expectations about the future (Sudak, 2011). Thus, this research could
examine whether certain ER strategies help people with psychological disorders create realistic,
accurate affective forecasts.
Concluding Comment

Broadly, the two studies presented in this thesis aimed to better understand the role of
emotion regulation in affective forecasting errors as a reflection of immune neglect. Specifically,
the goal of these studies was to: 1) determine whether there is evidence of immune neglect due to
emotion regulation, an affect regulation technique that has not been examined in previous
affective forecasting research, 2) examine the association between emotion regulation strategies
that were used spontaneously during a task and affective forecasting errors, and 3) demonstrate
the role of instructed emotion regulation strategies on affective forecasting errors as a reflection
of immune neglect. Correlational results suggested that there was a role of emotion regulatory
goals and certain emotion regulation strategies in affective forecasting errors. Experimental
results did not support the same conclusion. Overall, these studies extended the research on
affective forecasting, bridged two seemingly disparate bodies of research on emotion regulation

and affective forecasting, and may have various behavioral consequences.
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Table S1

Sample demographics for Studies 1 and 2

Supplementary Materials

95

Study 1

Study 2

Mean age in years (SD)

Gender

Male

Female

Non-binary

Declined/Other

Ethnicity/Race

White

African American

Asian/Pacific Islander

Native American

Latino/a/x

Middle Eastern

31.49 (12.23)

41.96%

51.93%

1.75%

0.35%

66.32%

13.33%

9.47%

0.35%

6.32%

0.70%

37.27 (11.93)

47.40%

49.13%

2.31%

1.16%

72.83%

7.51%

6.94%

3.47%
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Multiracial 2.81%

Declined/Other 0.70%

8.09%

0.58%
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Table S2

Means, standard deviations, and correlations with 95% confidence intervals for key variables in

Study 1
Variable M SD 1 2
Predicted negative affect 0.72 0.64
Actual negative affect 0.54 0.55 49%*
[.39, .57]
Metacognitive ability 18.47 3.91 .06 .03
[-.06, .17] [-.09, .14]

Note. *p < .05; *¥*p <.01; ***p <.001
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Table S3

98

Means, standard deviations, and correlations with 95% confidence intervals for key variables in

Study 2
Variable M SD 1 2 3
Baseline negative affect 0.54 0.61
Predicted negative affect  0.67 0.65 62
[.52,.71]
Actual negative affect 0.49 0.57 S6%* 69%*
[.45, .65] [.61,.76]
Metacognitive ability 17.92 4.52 .09 .06 .07
[-.06, .24] [-.09, .21] [-.08, .22]

Note. *p < .05; *¥*p <.01; ***p <.001
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Study 1

Table S4

Results from linear mixed effects regression on responses to POMS items measuring negative
affect, including fixed effects for stress condition, type of affect rating, ER goals to reduce

negative affect (all deviation-coded), and random intercepts for participants and items.

Negative Affect
Predictors Estimates 95% CI p
Intercept 0.64 0.52-0.75 <0.001
Predicted-Actual 0.16 0.14-0.18 <0.001
No ER Goal-Had ER Goal 0.05 -0.07-0.18 0.413
High Stress - Control 0.16 -0.01 -0.33 0.071
Low Stress - Control -0.13 -0.31 -0.06 0.176
Predicted-Actual * -0.12 -0.17 --0.07 <0.001
No ER Goal-Had ER Goal
Predicted-Actual * 0.36 0.30-0.43 <0.001
High Stress - Control
Predicted-Actual * -0.20 -0.27 --0.12 <0.001
Low Stress - Control
No ER Goal-Had ER Goal 0.08 -0.26 -0.42 0.651
* High Stress - Control
No ER Goal-Had ER Goal 0.09 -0.28 - 0.45 0.642
* Low Stress - Control
Predicted-Actual * 0.44 0.31-0.58 <0.001
No ER Goal-Had ER Goal *
High Stress - Control
Predicted-Actual * -0.01 -0.15-0.13 0.867

No ER Goal-Had ER Goal *
Low Stress - Control
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Random Effects

o’ 0.57
T00 id 0.25
T00 item 0.07
ICC 0.36

Nig 285

N item 29

Observations 16530

Marginal R? / Conditional R? 0.021/0.375
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Figure S1. Estimated values of negative affect as a function of emotion regulation goals to
reduce negative affect (yes, no), stress condition (control, low, high), and type of affect rating
(predicted, actual). Error bars represent 95% confidence intervals around each mean, shown in
filled circles.
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Table S5

102

Contrasts between predicted and actual negative affect from the significant interaction between

ER goals, type of affect rating, and stress condition on predicted versus actual negative affect.

Contrast (Predicted - Actual NA) B SE z p
Control No ER goal -0.09 0.03 -2.83 .168
Had ER goal 0.24 0.03 9.12 <.001%***
Low Stress No ER goal 0.00 0.04 0.00 >.999
Had ER goal 0.12 0.03 4.83 <.001%***
High Stress No ER goal 0.39 0.03 12.63 <.0071%**
Had ER goal 0.29 0.03 11.31 <.001%***

Note. *p < .05; *¥*p <.01; ***p <.001
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Study 1

Table S6

103

Results from linear mixed effects regression on responses to POMS items measuring negative

affect, including fixed effects for stress condition (deviation-coded), type of affect rating

(deviation-coded), and ER success (centered at 4) and random intercepts for participants and

items.

Negative Affect
Predictors Estimates 95% CI p
(Intercept) 0.72 0.58 - 0.86 <0.001
Predicted-Actual 0.14 0.10-0.18 <0.001
ER success -0.05 -0.10 --0.00 0.042
High Stress - Control 0.52 0.25-0.79 <0.001
Low Stress - Control -0.27 -0.56 - 0.02 0.064
Predicted-Actual * 0.01 -0.01 - 0.03 0.298
ER success
Predicted-Actual * 0.44 0.33-0.55 <0.001
High Stress - Control
Predicted-Actual * -0.42 -0.53 --0.30 <0.001
Low Stress - Control
ER success * -0.24 -0.37--0.10 0.001
High Stress - Control
ER success * 0.09 -0.05-0.23 0.224
Low Stress - Control
Predicted-Actual * -0.08 -0.13 --0.02 0.006

ER success *
High Stress - Control
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Predicted-Actual * 0.13 0.07-0.19 <0.001
ER success *
Low Stress - Control
Random Effects
o’ 0.59
T00 id 0.24
T00 item 0.08
ICC 0.35
Nid 262
N item 29
Observations 15196
Marginal R? / Conditional R? 0.032/0.370
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Figure S2. Estimated values of negative affect as a function of emotion regulation success
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(lower, higher), stress condition (control, low, high), and type of affect rating (predicted, actual).

Participants displayed in the lower ER success group were those who reported the lowest ER
success (-3); those in the higher ER success group were those who reported the highest ER

success (+3). Error bars represent 95% confidence intervals around each mean, shown in filled

circles.
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Table S7
Contrasts between predicted and actual negative affect from the significant interaction between

ER success, type of affect rating, and stress condition on POMS items measuring negative affect.

Contrast (Predicted - Actual NA) B SE =z p
Control Lower ER success 0.18 0.08 23 179
Higher ER success 0.09 0.03 28 .051
Low Stress Lower ER success -0.29 0.09 -3.2 <.015*
Higher ER success 0.16 0.03 4.5 <.0071%**
High Stress Lower ER success 0.45 0.08 5.6  <.001***
Higher ER success 0.28 0.03 8.7 <.001***

Note. *p < .05; ¥*p <.01; ***p <.001
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Study 1

Table S8

Results from linear mixed effects regression on responses to POMS items measuring negative

affect, including fixed effects for four emotion regulation strategies, type of affect rating, stress

conditions (all deviation-coded), and random intercepts for participants and items.

Negative Affect
Predictors Estimates 95% CI p
Intercept 0.65 0.52-0.78 <0.001
Predicted-Actual 0.29 0.25-0.32 <0.001
Used SM - Did not use SM -0.09 -0.21-0.04 0.168
High Stress - Control 0.46 0.21-0.70 <0.001
Low Stress- Control -0.33 -0.58 —-0.08 0.009
Used AD - Did not use AD 0.03 -0.10-0.16 0.628
Used CR - Did not use CR 0.04 -0.12-0.20 0.599
Used RM - Did not use RM 0.02 -0.10-0.15 0.701
Predicted-Actual * 0.04 -0.01 - 0.09 0.134
Used SM - Did not use SM
Predicted-Actual * 0.50 0.41-0.60 <0.001
High Stress - Control
Predicted-Actual * -0.43 -0.53 —-0.33 <0.001
Low Stress- Control
Used SM - Did not use SM 0.12 -0.22 -047 0.482
* High Stress - Control
Used SM - Did not use SM 0.18 -0.18 - 0.53 0.336
* Low Stress- Control
Predicted-Actual * 0.02 -0.03 -0.07 0.428

Used AD - Did not use AD
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High Stress - Control * 0.38 0.02-0.74 0.041
Used AD - Did not use AD

Low Stress- Control * -0.01 -0.39-0.38 0.967
Used AD - Did not use AD

Predicted-Actual * 0.30 0.24-0.37 <0.001
Used CR - Did not use CR

High Stress - Control * 0.61 0.15-1.08 0.010
Used CR - Did not use CR

Low Stress- Control * -0.60 -1.05--0.16 0.008
Used CR - Did not use CR

Predicted-Actual * 0.09 0.04-0.14 <0.001
Used RM - Did not use RM

High Stress - Control * 0.18 -0.15-0.52 0.288
Used RM - Did not use RM

Low Stress- Control * -0.17 -0.52-0.18 0.346
Used RM - Did not use RM

Predicted-Actual 0.01 -0.13-0.15 0.880
Used SM - Did not use SM
High Stress - Control

Predicted-Actual -0.17 -0.31 --0.03 0.018
Used SM - Did not use SM
Low Stress- Control

Predicted-Actual 0.11 -0.04 -0.25 0.143
High Stress - Control
Used AD - Did not use AD

Predicted-Actual -0.34 -0.49 —-0.19 <0.001
Low Stress- Control
Used AD - Did not use AD

Predicted-Actual 0.45 0.26 -0.63 <0.001
High Stress - Control
Used CR - Did not use CR

Predicted-Actual -0.48 -0.66 —-0.30 <0.001
Low Stress- Control
Used CR - Did not use CR
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Predicted-Actual -0.42 -0.55--0.29 <0.001
High Stress - Control
Used RM - Did not use RM
Predicted-Actual 0.56 0.42-0.70 <0.001
Low Stress- Control
Used RM - Did not use RM
Random Effects
o> 0.57
T00 id 0.24
T00 item 0.07
ICC 0.36
N id 284
N item 29
Observations 16472
Marginal R? / Conditional R? 0.046 / 0.386

Note. SM= Situation modification, AD = Attentional deployment, CR= Cognitive reappraisal,

RM = Response modulation
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Figure S3. Estimated values of negative affect as a function of situation modification (used, did
not use), stress condition (control, low, high), and type of affect rating (predicted, actual). Error
bars represent 95% confidence intervals around each mean, shown in filled circles.
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Table S9

111

Contrasts between predicted and actual negative affect from the significant interaction between

situation modification, type of affect rating, and stress condition on POMS items measuring

negative affect.
Contrast (Predicted - Actual NA) B SE z p
Control Used situation modification 0.31 0.04 7.75 <.001%**
Did not use situation modification 0.19 0.03 5.75 <.001%***
Low Stress Used situation modification 0.05 0.04 1.13 .993
Did not use situation modification 0.09 0.04 2.64 256
High Stress Used situation modification 0.56 0.04 13.50  <.001%***
Did not use situation modification 0.52 0.03 15.75  <.001#**

Note. *p < .05; **p <.01; ***p < .001
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Figure S4. Estimated values of negative affect as a function of attentional deployment (used, did
not use), stress condition (control, low, high), and type of affect rating (predicted, actual). Error
bars represent 95% confidence intervals around each mean, shown in filled circles.
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Table S10

113

Contrasts between predicted and actual negative affect from the significant interaction between

attentional deployment, type of affect rating, and stress condition on POMS items measuring

negative affect.
Contrast (Predicted - Actual NA) B SE z p
Control Used attentional deployment 0.32 0.05 7.05 <.001%***
Did not use attentional deployment 0.18 0.03 6.30 <.001%***
Low Stress Used attentional deployment 0.00 0.05 -0.10 >.999

Did not use attentional deployment 0.14 0.03 5.01 <.001%***
High Stress Used attentional deployment 0.58 0.04 14.28 <.001%***
Did not use attentional deployment 0.50 0.03 14.55 <.001%***

Note. *p < .05; **p <.01; ***p < .001
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Figure S5. Estimated values of negative affect as a function of cognitive reappraisal (used, did
not use), stress condition (control, low, high), and type of affect rating (predicted, actual). Error
bars represent 95% confidence intervals around each mean, shown in filled circles.
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Table S11
Contrasts between predicted and actual negative affect from the significant interaction between

cognitive reappraisal, type of affect rating, and stress condition on POMS items measuring

negative affect.
Contrast (Predicted - Actual NA) B SE z p
Control Used cognitive reappraisal 0.41 0.05 7.90  <.001%***
Did not use cognitive reappraisal 0.09 0.02 3.59 017*
Low Stress Used cognitive reappraisal 0.10 0.05 1.94 735
Did not use cognitive reappraisal 0.04 0.03 1.52 935
High Stress Used cognitive reappraisal 0.80 0.06 14.40 <.001***
Did not use cognitive reappraisal 0.28 0.02 12.14 <.001***

Note. *p < .05; *¥*p <.01; ***p <.001
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Figure S6. Estimated values of negative affect as a function of response modulation (used, did
not use), stress condition (control, low, high), and type of affect rating (predicted, actual). Error
bars represent 95% confidence intervals around each mean, shown in filled circles.
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Table S12

117

Contrasts between predicted and actual negative affect from the significant interaction between

response modulation, type of affect rating, and stress condition on POMS items measuring

negative affect.
Contrast (Predicted - Actual NA) B SE z p
Control Used response modulation 0.26 0.04 6.90 <.00]%***
Did not use response modulation 0.24 0.04 6.69 <.00]***
Low Stress Used response modulation 0.26 0.04 6.32 <.00]%***
Did not use response modulation -0.12  0.04 -3.27  .050
High Stress Used response modulation 0.48 0.04 12.39 <.00]%***
Did not use response modulation 0.60 0.03 17.25 <.00]%***

Note. *p < .05; ¥*p <.01; ***p <.001
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Study 2

Table S13

Results from linear mixed effects regression on responses to POMS items measuring negative

affect, including fixed effects for emotion regulation condition (deviation-coded), type of affect
rating (deviation-coded), baseline negative affect, and random intercepts for participants and

items.

Negative Affect
Predictors Estimates 95% CI p
Intercept 0.27 0.12-0.42 <0.001
Predicted-Actual 0.18 0.16 —0.21 <0.001
Suppression - -0.04 -0.22-0.14 0.666
Control
Reappraisal - -0.12 -0.30-0.06 0.201
Control
Baseline NA 0.57 0.47 - 0.68 <0.001
Predicted-Actual * -0.04 -0.11 - 0.04 0.349
Suppression -
Control
Predicted-Actual * -0.04 -0.11 - 0.04 0.313
Reappraisal -
Control
Random Effects
o? 0.45
T00 PROLIFIC_PID 0.17

T00 item 0.11
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ICC
N pROLIFIC PID
N item

Observations

Marginal R? / Conditional R?

0.39
173
30
10350

0.161/0.487
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Study 1: Additional Measures

All the measures described below were intended for exploratory purposes and will not be
presented in this thesis; they are not directly relevant to the primary hypotheses.

Expected stress. Participants reported how stressful they expected the route planning
task to be using a single item scale that ranged from 0 (not at all) to 6 (extremely).

Current stress. Participants reported how stressed they felt in the moment using a single
item scale that ranged from 0 (not at all) to 6 (extremely).

Type of affective forecasting. Participants completed an open-ended thought-listing
measure adapted from Buehler and McFarland (2001). We asked them to describe every thought
or idea that they had while they made their affective forecasts. Five coders rated the extent to
which responses reflected a process- and an outcome-based focus on a 3-point scale (0= no, 0.5=
maybe, 1= yes). Process-based affective forecasts included responses such as “I predicted my
emotions by imagining myself performing the previously described task involving tracing routes
with my mouse.” Outcome-based affective forecasts included responses such as “I arrived at my
predictions because I am somewhat confident in my ability to complete the task of finding the
most efficient route on maps.” There was moderate agreement among the coders for process-
(Fleiss' kappa, k =.537) and outcome-based affective forecasting (Fleiss' kappa, k = .554).

Additionally, participants responded to an 11-item questionnaire measuring the extent to
which they created process-based affective forecasts (5 items), outcome-based affective forecasts
(5 items) and affective forecasts that were based on past experiences (1 item). Participants used a
7-point scale (0 = not at all, 6 = extremely) to indicate the extent to which they had imagined
various aspects of the task while making their affective forecasts. Sample items included
“Imagined using your mouse/trackpad to trace routes” (process-based), “Imagined being finished

with the whole task™ (outcome-based), and “Imagined how you have felt while using maps and
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planning routes in the past" (past experiences). The process- and outcome-based affective
forecasting subscales had high internal reliability (Cronbach’s a= .80 and .79 respectively).

Self-Awareness. Participants completed the Situational Self-Awareness Scale (SSAS;
Treynor, Gonzalez, & Nolen-Hoeksema, 2003), a 9-item questionnaire measuring public self-
awareness (3 items), private self-awareness (3 items), and awareness of immediate surroundings
(3 items). This measure was administered to examine whether process- and outcome-based
affective forecasts were differentially associated with participants’ levels of self-awareness.
Participants rated items on a 7-point scale (1 = strongly disagree, 7 = strongly agree), indicating
how they felt “right now, at this instant.” Sample items included “Right now, I am self-conscious
about the way I look™ (public), “Right now, I am aware of my innermost thoughts” (private), and
“Right now, I am conscious of all objects around me” (surroundings).

Anxiety. Participants reported how anxious they were feeling at various points during the
route planning task using a single item visual analogue scale that ranged from 0 (not at all) to 4
(extremely).
Multi-Source Interference Task
Participants completed the Multi-Source Interference Task (MSIT; Bush & Shin, 2006) as a
measure of their executive function. The MSIT required participants to respond to a series of
three characters/numbers and their goal was to press a key that identified the character or number
that differed from the other two items. During control trials, participants saw sequences such as
“1XX”, in which case the Xs served as distractors and the correct response was 1. Whereas, in
interference trials, participants saw sequences such as “221”, in which case the twos (or other

numbers) served as distractors and the correct response was once again 1. Participants first
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completed practice trials during which they received feedback about their performance and then

proceeded to complete the actual task.
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Study 1: Emotion Regulation Coding Scheme

General Procedures:

This coding scheme was developed to code open-ended responses to a prompt
that asked participants to describe how they managed their emotions during a route
planning task that they had just completed. Our goal is to categorize participants’
responses into various categories to understand the emotion regulation strategies
that participants reported using spontaneously during the task.

Instructions:

1.

Do your best to infer as little as possible from the responses and only make
your judgements based off of the information provided. It is perfectly fine to
go back to participant's responses on prior questions to help clarify their
responses to subsequent questions, however be careful not to let too much
of your own subjective interpretation influence your coding.

Indicate whether you believe that the response fits into a particular category
by assigning that response with a 1 (yes), otherwise assign that column a o
(no). Keep in mind that responses may fall into multiple categories, (they
are not mutually exclusive).

Also note that if a response receives a 1 for a subtype in a certain category
(e.g. 1 for distraction, which is one form of the ER strategy of attentional
deployment), you would give that response a 1 for both distraction and
attentional deployment.

The following is the prompt that participants responded to:

Describe actions you took, if any, to manage your emotions while completing this

task
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EMOTION REGULATION STRATEGIES

1. Situation Modification- taking actions that directly alter a situation in order to
change its emotional impact.
a. Forexample:
I.  Getting up to have a glass of water to make the task feel less
stressful
ii.  Hurrying up and doing the task so they can finish it faster
ii.  Getting up to go sit in a comfortable chair while doing a task
iv.  Doing their best at the task
v.  Thinking of the task as a game

2. Attentional Deployment- directing one's attention with the goal of
influencing one's emotional response.
a. Forexample:

i.  Directing focus towards or away from the task at hand, or
specific aspects of the task (such as thinking about what one has
to do after completing the task).

ii. Focusing on drawing a path from one point to another
b. Distraction (one form of attentional deployment)

I.  Forexample:

1. Looking down at one's phone to distract oneself from the
task
2. Staring out the window to distract oneself from the task

3. Cognitive Reappraisal- modifying one's appraisal or evaluation of a situation
in order to alter its emotional impact.
a. For example thinking things like:
I.  This task isn't do or die
ii.  Thisis achance for me to contribute to science
ii.  1will be compensated for completing the task
iv. It's arelatively short-term task that | will feel better after
v.  Thinking of the task as a game
b. Arousal Reappraisal (one form of cognitive reappraisal) - reinterpreting
stress responses from the body as beneficial and meant to facilitate
performance.
I.  Forexample:
1. Interpreting high levels of physiological arousal as useful
to help one complete the task, rather than as evidence of
nerves that could hinder one's performance

4. Response Modulation- directly influencing experiential, behavioral, or
physiological components of the emotional response after the emotion is well
developed and already being experienced. Essentially, this will include
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responses that indicate that participants are already experiencing emotions
and taking actions to alter the experience of emotions.

a. Breathing (one form of response modulation) - intentionally changing
breathing patterns

b. Suppression (one form of response modulation) - concealing facial or
bodily expressions of emotion

c. Exaggerating negative reactions (one form of response modulation) -
swearing, yelling, any outward display of emotion

5. Social Support- relying on others to help with emotion management.
a. Forexample:
i.  Asking a friend for help with the stressful task

6. Spirituality- praying, engaging in a spiritual practice or ritual

7. Self-talk- saying things to oneself such as: you got this! You can do it!
a. This could also include neutral self-talk such as - I just told myself to
focus on the task at hand”
b. Note that participants need to explicitly report that they “told" or
‘spoke” or “said" to themselves to count as self-talk
i.  If participants report that they ‘reminded” themselves of
something, this would not qualify as self-talk

8. Visualization- imagining successfully completing the task at hand

9. Mindfulness- characteristic of mental states that emphasizes observing and
attending to current experiences, including inner experiences, such as
thoughts and emotions, with a nonjudgmental attitude and with acceptance.
Examples include focusing on the present moment without trying to change
the situation.

a. Mindful Breathing (one form of mindfulness) - intentionally shifting
attentional focus towards the breath; reporting breathing “meditatively”
i.  ONLY if people report changing their breathing patterns with the
intention of practicing mindfulness or meditation, will this count as
mindful breathing
ii.  Note that mindful breathing and response modulation breathing
are mutually exclusive - responses can only qualify as one type
of breathing
b. Acceptance (one form of mindfulness) - not trying to change aspects of
the current situation or emotional reaction, simply observing and
acknowledging them for what they are
I Essentially, participants who report not doing anything to change
their negative emotions will fit into this category
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Study 2: Manipulation Check Questionnaire

Rate the extent to which you engaged in the following during the route planning task:

1 2 3 4 5 6 7
strongly neutral strongly
disagree agree

1.1 tried to see the task as positively as possible

2.1 viewed the task as a challenge I was capable of

3.1 changed the way I was thinking about the task

4.1 made sure not to express my emotions during the task

5.1 showed my emotions

6.1 expressed my emotions during the task

7. When I experienced emotions, I accepted their presence and allowed them to pass
8. When I experienced emotions, I noticed how they felt and then moved on.
9.1 simply observed my feelings without trying to change them

10. I tried to do something to improve the situation I was in

11. I remembered to breathe and relax

12. I took a deep breath before every map

13. I looked away from the screen for a few minutes

14. I just focused on the task in front of me

15. I told myself that I was going on the right path and that I’ve got this
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Scoring:

Items on each subscale are summed to create an index of each emotion regulation strategy.
1. Reappraisal: 1, 2, 3
2. Suppression: 4, 5 (R), 6 (R)
3. Mindfulness: 7, 8, 9
4. Situation Modification: 10
5. Breathing: 11, 12
6. Attentional Deployment: 13, 14

7. Positive Self-Talk: 15
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Study 2: Emotion Regulation Training Videos

Cognitive reappraisal training part 1:

https://vimeo.com/702886594

Cognitive reappraisal training part 2:

https://vimeo.com/702890261

Suppression training part 1:

https://vimeo.com/702892180

Suppression training part 2:

https://vimeo.com/702895631
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Study 1: Route Planning Task

INSTRUCTIONS,
PRACTICE, &
EXAMPLE TRIALS
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At the beginning of each trial, you will see a new map with your
starting location, the end point, and possibly a waypoint. You will
plan a route from the starting point, to the waypoint (if there is
one), to the finish point.

Starting location = yellow star

When you see each map, please plan any route you choose from
the starting location, to the waypoint, and finishing at the finish
point.

Please press ‘c’ to continue.
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