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Abstract

Theories of emotional aging have proposed that age differences in emotion regulation may partly
explain why older adults report high levels of emotional well-being despite declines in other
domains. The current research examined age differences and similarities in emotion regulatory
tactic preferences across five laboratory tasks designed to measure the strategies within the process
model of emotion regulation (situation selection, situation modification, attentional deployment,
cognitive change, and response modulation). An adult lifespan sample (ages 20-78, N=225)
completed tasks offering opportunities to use tactics that decrease negative, increase positive, or
engage with negative aspects of the situation. Overall, age similarity in tactic preferences
(supported by Bayes factors) was much more common than age differences. Across the sample,
participants favored avoiding negative aspects in situation selection and modification, and seeking
or introducing positive aspects in attentional deployment and cognitive change. Self-reports of
affect suggest that older adults were more responsive to positive aspects of the situation, although
they did not seek them out more than other age groups. These results cast some doubt on the
assumption that spontaneous emotion regulation is more likely in older age, but rather show that
both younger and older adults show similar preferences in the absence of other strong goals. This
novel approach of examining strategies across the process model highlights benefits of comparing
multiple tactics within strategies not only when examining possible age differences, but also when
studying patterns of emotion regulation in general.
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Despite age-related cognitive and physical declines, older adults generally report high levels
of emotional well-being and life satisfaction (for a review, see Charles & Carstensen, 2010).
Several models of emotional aging have made compelling arguments for why emotion
regulation—the processes by which people influence emotions and their expression (Gross,
1998)—may explain these findings. Older adults are theorized to prioritize momentary
wellbeing over long-term instrumental goals (e.g., Carstensen, 2006). Their lifetime of
experience with emotional situations also puts them in a better position to influence their
emotional lives, barring certain situational or personal constraints (Charles, 2010). Age-
related advantages in emotion regulation can be found in self-reports (Gross et al., 1997;
Schirda, Valentine, Aldao, & Prakash, 2016), daily diaries of interpersonal situations
(Birditt, Fingerman, & Almeida, 2005), and studies of problem-solving and coping
(Blanchard-Fields, 2007).
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The current research investigates whether there are age differences in the ways that people
implement emotion regulation within a controlled laboratory setting. Laboratory research on
emotion regulation has traditionally examined one strategy (e.g., Rovenpor, Skogsberg, &
Isaacowitz, 2013) or compared a small number (e.g., Scheibe, Sheppes, & Staudinger,
2015). As there is great variety in strategies people can use to manage their emotions,
however, several recent self-report studies have shown the usefulness of simultaneously
examining larger numbers of strategies (e.g., Eldesouky & English, 2018; Heiy & Cheavens,
2014; Schirda et al., 2016). Here, we apply this approach to the lab, with a series of five
standardized situations offering opportunities to engage with emotional situations and
information in ways that might vary by age. Specifically, we test whether older adults would
be (a) more likely to seek out positive aspects, (b) more likely to avoid negative aspects, and
(c) less likely to engage with negative aspects of the situation, compared to younger adults.

Emotion Regulation Strategies and Tactics

We use as a framework the process model of emotion regulation (Gross, 1998), which
outlines opportunities for people to shape how they engage with emational situations,
information, and experiences. The model proposes that people use five broad strategiesto
manage their emotional experience, based on when in the emotion-eliciting process they
target. In situation selection, people choose to avoid or enter situations based on emaotions
they anticipate experiencing in the situation. In situation modification, people change aspects
of the situation to alter their feelings; it is similar to problem-solving and active coping,
which target situational sources of stress rather than emaotion. In attentional deployment,
people direct attention toward or away from emotion-eliciting aspects of the environment. In
cognitive change, people change the way they think to change their feelings; reappraisal—
changing one’s appraisal of a situation—is one example. In response modulation, people
target subjective, behavioral, or physiological changes that are part of the emotional
response. Response modulation, a response-focused strategy, is employed after the
emotional experience is underway; in contrast, the four antecedent-focused strategies can
influence the emotional experience before it is fully underway (Gross, 1998), although there
is variability in the onset of regulation within antecedent strategies (Sheppes & Gross, 2011).

Emotion regulation tactics refer to how a strategy is implemented within a given situation
(Gross, 2015). For example, attentional deployment can take the form of directing attention
away from a negative news article, directing it toward the negative content to process it more
thoroughly, or searching for a more positive article to read instead. Cognitive change can
take the form of trying to remain objective and impassive (detached reappraisal) or trying to
focus on the positive aspects or consequences of a negative situation (positive reappraisal).
The current research seeks to distinguish, within each strategy in the process model, tactics
that focus on (a) /ntroducing or increasing positive aspects, (b) avoiding or decreasing
negative aspects, and (c) engaging with negative aspects of the situation and experience.

Aging and Emotion Regulation

Socioemotional selectivity theory (SST; Carstensen, 2006) suggests that perceived time
limitations lead older adults to prioritize momentary emotional well-being goals over other,
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longer-term goals such as information acquisition. Specifically, whereas people of all ages
have goals involving happiness and well-being, these goals are most salient in older age. In
contrast, younger adults with fewer time limitations may have a wider range of long-term
goals that may bring them into contact with negative experiences (e.g., competing for a
position, developing skills, meeting new people). In support of SST, one experience
sampling study found that prohedonic motives—to increase positive or decrease negative
emotions—were more common in older age, whereas contrahedonic motives—to decrease
positive or increase negative emotions— though rare, were most common in adolescence
(Riediger, Schmiedek, Wagner, & Lindenberger, 2009).

Although SST does not propose age differences in emotion regulation per se, if there are age
differences in motivations, we may predict age differences in the ways that people engage
with emotional situations and experiences. Studies of age differences in attentional patterns
and memory tend to find that older adults prioritize positive over negative information,
whereas younger adults show the opposite pattern, a phenomenon known as age-related
positivity effects (Reed, Chan, & Mikels, 2014), which are thought to reflect more salient
emotional well-being goals in older age (Reed & Carstensen, 2012). Here, we raise the
possibility that these patterns found in information processing are also evident in a larger
pattern of how people interact with emotional situations and materials. That is, we pose the
question of whether across situations and choices, older adults seek out and engage with
more positive than negative aspects of their environments, in line with greater prioritization
of momentary well-being, compared to younger adults. Younger adults, on the other hand,
may be more likely to engage with negative aspects of their environments because other
long-term goals such as personal growth or information acquisition, may also be operating.
Past research has examined age differences in motivation (Riediger et al., 2009), whereas
our interest is on the behaviors people demonstrate and the choices they make within
emotion-eliciting situations.

Below, we review evidence for age differences in emotion regulation that could inform this
possibility. With some exceptions, noted below, studies have typically examined emotion
regulation at the strategy level (e.g., cognitive reappraisal), rather than the tactic level (e.g.,
how cognitive reappraisal was implemented). Within each strategy, we therefore also provide
examples of tactics that focus on increasing positive, decreasing negative, and engaging with
negative aspects might look like, and where past research addresses them.

Situation selection and modification.

Older adults do appear to use situation selection and modification to promote well-being
goals. For example, older adults seem to selectively shape their social networks, preferring a
small number of close, emotionally fulfilling relationships over a larger number of
acquaintances (Lang & Carstensen, 1994). They are also more likely to avoid situations
involving social conflict (Birditt et al., 2005).

Lab studies have investigated situation selection using the affective environment, in which
participants select from among negative, neutral, and positive stimuli for 10-15 minutes
(e.g., Rovenpor et al, 2013). In such an environment, tactics may take the form of avoiding
negative content (choosing fewer negative stimuli), seeking positive content (choosing more
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positive stimuli), or engaging negative content (choosing more negative stimuli). A mini
meta-analysis of studies using the affective environment (Sands, Livingstone, & Isaacowitz,
2018) found no age differences in preferring positive stimuli or avoiding negative stimuli.
Individual studies have found differences under certain conditions, however. For example,
older adults with stronger emotion regulation self-efficacy beliefs chose fewer negative
stimuli to engage with, whereas younger adults with stronger emotional control beliefs chose
more negative stimuli (Rovenpor et al., 2013). Another study found that younger adults
chose more negative stimuli when instructed to choose what was interesting to them than
when instructed to minimize negative emotions, whereas older adults engaged less with
negative content regardless of instructions (Livingstone & Isaacowitz, 2015). In a separate
situation modification task within the same study, older adults skipped more negative
content than younger adults, regardless of instructions.

Attentional deployment.

Attentional deployment tactics may take the form of looking away from negative material,
toward positive material, or toward negative material. Eye-tracking research has shown that
compared to younger adults, older adults attend away from angry and afraid faces
(Isaacowitz, Wadlinger, Goren, & Wilson, 2006), negative video content (Isaacowitz & Choi,
2012), and the most negative parts of images (Noh, Lohani, & Isaacowitz, 2011), suggesting
robust preference to attend away from negative information, also found using a dotprobe
task (Mather & Carstensen, 2003). Evidence for preferences for attending toward positive
content is less robust, but trends in the expected direction (Isaacowitz et al., 2006; Nitikin &
Freund, 2011).

Although positivity effects may not always reflect conscious emotion regulation, age
differences in looking patterns are consistent with attentional deployment behavior
(Isaacowitz, 2012). They are more likely to emerge when participants are motivated to
regulate their emotions: For example, when induced into a negative mood, younger adults
looked more at negative parts of the images (engaged with negative content), whereas older
adults looked even less (Isaacowitz, Toner, Goren, & Wilson, 2008).

We note that although attentional strategies can also include first-person cognitive
processing of experiences (e.g., rumination, distraction by thinking about something
unrelated), our examination of attentional deployment in this study is focused on overt visual
engagement with and disengagement from emotional content, in contrast to meaning-
focused cognitive strategies discussed below.

Cognitive change/focus.

Because it involves active engagement with appraisals of emotional situations, cognitive
change is considered more resource-demanding than more antecedent strategies, and thought
to be used less in older age for this reason (e.g., Scheibe et al., 2015; Urry & Gross, 2010).
Self-report research on cognitive reappraisal has produced mixed results, with some studies
finding older adults use it less (Nolen-Hoeksema & Aldao, 2011) or more (John & Gross,
2004; Masumoto, Taishi, & Shiozaki, 2016) than younger adults, and others finding no
differences (Brummer, Stopa, & Bucks, 2014; Eldesouky & English, 2018). The specific
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tactic may matter, however: Laboratory research suggests that older adults are more effective
at using positive reappraisal (thinking about the positive aspects of a negative situation) than
detached reappraisal (thinking about content in an objective, detached way; Lohani &
Isaacowitz, 2014; Shiota & Levenson, 2009; cf. Livingstone & Isaacowitz, 2018).

Shiota and Levenson (2009) suggested that older adults may draw on habitual positive
cognitive processing tendencies to successfully reappraise in a positive way. There is also
some evidence that older adults’ appraisals tend to be more positive on average: Charles
(2010) reviews research showing that compared to younger adults, older adults make more
favorable social comparisons, evaluate goal discrepancies in a more favorable way, and
recall stressors as less severe. To date, however, there has been little research on whether
older adults are more likely to use positive than detached reappraisal; one daily diary study
found both were used to similar extents (Eldesouky & English, 2018).

Response modulation.

This broad category of emotion regulation includes steps taken to influence behavioral and
physiological responses to, and nonverbal expression of, emotion. Here, we focus on tactics
that influence the facial expressivity of emotion, which, although they do not target the
subjective experience of emotion, play an important role in how emotions unfold; they are
also among the most commonly studied forms of response modulation (Webb, Miles, &
Sheeran, 2012). Moreover, as with the strategies above, tactics can focus on decreasing
negative expression, as in expressive suppression (i.e., hiding the expression of emotions);
increasing positive expression, as in masking (i.e., introducing positive expressions to cover
negative ones); and engaging negative, as when one intentionally displays or exaggerates
negative expressions.

As with cognitive change, research on expressive suppression is mixed, with some self-
report studies finding older adults use it less (John & Gross, 2004) or more (Brummer &
Stopa, 2014; Nolen-Hoeksema & Aldao, 2011), and others finding no differences
(Eldesouky & English, 2018; Masumoto et al., 2016). Laboratory studies have generally
found no age differences in the ability to implement expressive suppression (e.g., Lohani &
Isaacowitz, 2014; Shiota & Levenson, 2009), but have not examined preferences for
implementing it.

Rather than hiding expression of negative emotions, people may choose instead to mask
them with positive ones. For example, children are often taught to express pleasure upon
receiving a gift, even if it is disappointing (Saarni, 1984). If older adults are more likely to
have a goal of maintaining social harmony (e.g., Sorkin & Rook, 2006), they may be more
likely to mask their negative feelings with positive expressions to express good will.
Moreover, although changing expression may not influence the actual experience of emation
(Webb et al., 2012), positive facial expressions at least allow for the possibility of
introducing positive feelings, more than hiding negative expressions. To our knowledge,
however, there are no studies of adult age differences in this tactic.
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Summary.

In sum, the research on age differences in emotion regulation use is mixed, with results
varying across strategies and studies. Some theorists have proposed that in daily life, older
people are more likely to use selectivity to proactively shape their environments and process
information in a way that supports their emotional goals (Sims, Hogan, & Carstensen, 2015).
Laboratory research, the authors suggest, does not typically allow older adults to utilize such
selectivity. One exception is a study in which younger and older adults chose between
distraction and reappraisal when viewing emotion-eliciting images; older adults choose to
distract more than younger adults in low-arousal trials (Scheibe et al., 2015). Expanding on
this approach, the current study assessed age differences in choices within a series of
standardized situations that nonetheless offered participants various ways of engaging with
the situations and information. Notably, the options provided within the current study
provided opportunities for employing each strategy via a range of tactics. In this way, we can
observe participants’ natural preferences in selecting how to engage with emotional
situations, whether by seeking out or increasing positive aspects of the situation or
experience, reducing negative aspects, or engaging with negative aspects.

Current Study

In the current research, younger, middle-aged, and older adults completed five tasks
representing the strategies of the process model. The goal of this study was not to activate
emotion regulation goals per se, but to see how people would spontaneously engage with
emotional situations, information, and experiences. In this study, we did not explicitly
instruct participants to influence their emotions in any way; they could make decisions and
engage with stimuli based on personal preferences. Each task provided an opportunity to
engage a particular strategy, and participants had discretion as to which tactic to use to
implement it. Specifically, participants could (a) introduce or engage with positive aspects,
(b) avoid or reduce negative aspects, and/or (c) engage with negative aspects of the situation
and experience. If, as SST suggests, older adults have more salient momentary well-being
goals, we might expect them to avoid or diminish negative aspects of the situation or
experience and/or introduce or engage with positive aspects, more than younger adults, who
might have alternative goals such as information acquisition, leading them to engage with
situations or experiences, even if they are negative. That is, they may or may not have the
goal of experiencing negative emotion, but may engage with negative situations and
experiences for instrumental reasons, to a greater extent than older adults. Tactic use may
therefore vary systematically across age groups.

In the situation selection task, participants chose from among positive, negative, and
emotionally neutral stimuli for 15 minutes. In the situation modification task, participants
chose to view or skip content within positive and negative videos. In the attentional
deployment task, participants’ gaze was tracked to assess the degree to which they directed
their visual attention toward or away from the most emotional parts of negative, positive, and
neutral images. In the cognitive change/focus task, participants ranked their preferences for
positive reappraisal, detached reappraisal, or negative focus before implementing each in
turn while viewing videos. Similarly, in the response modulation task, participants ranked
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preferences for expressive suppression, masking with positive expression, and expressing
negative emotion, before implementing each in turn. The major outcomes of interest were
behavioral measures, broadly defined: choices of what stimuli to engage with, whether to
view or skip material, what parts of images to look at, and which cognitive and expressive
tactics to employ.

This study expands past research in several ways. First, whereas past laboratory research has
investigated small numbers of strategies (e.g., Livingstone & Isaacowitz, 2015; Shiota &
Levenson, 2009), we examined representatives of each of the five emotion regulation
strategies proposed by the process model within the same sample. This complements recent
experience sampling research (e.g., Eldesouky & English, 2018).

Second, to our knowledge, this is the first study that distinguishes among emotion regulation
tactics that introduce or engage with positive aspects, avoid or reduce negative aspects, and
engage with negative aspects of situations and experiences. Although past theory and
research has compared hedonic and contrahedonic motives (Riediger et al., 2009) and
regulation (e.g., Tamir, 2016), it is possible that tactics that focus on increasing positive
aspects and those that focus on decreasing negative rely on different resources and have
different consequences. We therefore directly assessed each within the five tasks.

Third, to get a more comprehensive picture of emotion regulation across the adult lifespan,
we included a middle-aged group of participants in addition to younger and older age
groups. Extreme-group designs and differences in recruitment methods may artificially
inflate effect sizes (see Freund & Isaacowitz, 2013). To avoid a restricted younger adult
sample of college students, we also recruited all participants from the community and
restricted participation to those ages 20-80.

Exploratory questions.

In addition to the main question of age differences in emotion regulation tactic preferences,
we examined self-reported affect within each task. If older adults do spontaneously seek out
positive and avoid negative aspects of the situation, we would also expect them to report
more positive affect throughout each task, compared to younger adults. Second, after the
laboratory tasks, we asked participants to indicate their preferences for using tactics both
within the study and in everyday life. After having the opportunity to use each strategy in the
lab, participants would be in a better position to reflect on experiences using specific tactics.
We could also directly compare tactics across tasks within participants, which we did not do
with the behavioral results from the lab tasks due to the differences in task design.

Hypotheses

Our primary hypothesis concerned age differences in tactic preferences within standardized
emotion-eliciting tasks. Specifically, we predicted older adults would make more use of
tactics that introduced or engaged with positive aspects (selecting and viewing a greater
proportion of positive stimuli, attending to the most positive parts of images, choosing
positive reappraisal and masking with positive expression); and avoided or reduced negative
aspects (avoiding and viewing less of negative stimuli, attending away from the most
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negative parts of images, choosing detached reappraisal and expressive suppression). In
contrast, younger adults would be more likely to make use of tactics that engaged with
negative aspects (selecting and viewing more negative stimuli, attending toward the most
negative parts of images, choosing negative focus and expressing negative emotions).

Specifically, in the situation selection task, we hypothesized that older adults would choose
more positive and fewer negative stimuli than younger adults. In situation modification,
older adults would skip more negative content than younger adults, and view more positive
content. In the attentional task, older adults would direct attention toward the most positive
parts and away from the most negative parts of the images, whereas younger adults would
direct attention toward the most negative parts. In the cognitive change/focus task, older
adults would choose positive reappraisal first, and negative focus last, more often than
younger adults, who would show weaker preferences. In the response modulation task, older
adults would choose positive masking first, and negative expression last, more often than
younger adults.

We did not have a priori directional hypotheses regarding differences between tactics that
increased positive aspects and those that decreased negative ones. This might vary by
strategy; past research has suggested stronger age differences in avoidance of negative
content than attending to positive content in attentional deployment, but very little research
directly comparing the two processes in other strategies exists. Inclusion of the middle-aged
group was also exploratory; planned contrasts compared both middle-aged and older adults
to younger adults.

Method

Participants

Power analyses prior to data collection indicated that 36 participants in each age decade
were needed to reliably detect medium-sized effects for major hypotheses; we therefore
aimed for 250 by the end of the calendar year 2015. Data from 233 participants were
collected; data from eight participants were excluded, and 10 participants (1 YA, 4 MA, 5
OA) did not return for Part 2. Because we did not meet the sample size required for adequate
power to test by decade, we combined two decades each into three age groups. We chose to
categorize age groups rather than treat age continuously so as to compare to previous
laboratory research on age differences in emotion regulation, which typically compares
younger to older adults; however, analysis using continuous age as a predictor is included in
supplemental materials. Sample characteristics and reasons for exclusion can also be found
in supplemental materials.

Participants were 225 members of the greater Boston community (47% female; 49% White/
Caucasian, 26% Black/African-American, 16% Asian/Asian-American, 6% multiracial, 4%
Hispanic). Younger adults (YAs) were 72 individuals ages 20-39 (M=28.90, SD=5.42);
middle-aged adults (MASs) were 72 individuals ages 40-59 (M=50.01, SD=5.56), and older
adults (OAs) were 73 individuals ages 60-78 (AM=68.53, SD=5.00). Participants were
recruited through online and print advertisements, and were compensated $10/hour for their
participation. All participants passed either the Mini-Mental State Exam screening for
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Materials

cognitive impairment (i.e., 24/30 or higher; Folstein, Folstein, & McHugh, 1975) or the
version adapted for telephone screening (i.e., 21/26 or higher; Newkirk, Kim, & Thompson,
2004). Because of scale differences, we calculated percentage correct out of possible points.
Participants were not excluded based on current or past diagnosis of mental or physical
illness; however, we did measure this; there were no age differences in likelihood of
reporting mental illness or in self-reported health (see supplemental materials).

Task stimuli.—Stimuli were collected from the internet and pre-rated for valence, arousal,
and relevance by 10 participants in each age decade (20s through 60s). They contained a
variety of content, including clips from commercially produced movies, home videos, and
news footage, and were intended to elicit a range of positive (joy, awe, calm) and negative
(fear, anger, sadness) emotions. Because theory and past research suggest that arousal plays
arole in how people approach emotional situations (Charles, 2010; Freund & Keil, 2013;
Sands & Isaacowitz, 2017), we controlled for this by including an equal number of low- and
high-arousal stimuli within each task. Different stimuli were used for each task (see
supplemental materials for stimulus testing information and descriptions of individual
stimuli used in the study). Additional measures and procedures completed by participants
but not analyzed here are also listed in supplemental materials.

Situation selection.—Stimuli were six videos, six articles, and six slideshows of images:
one high and one low arousal of each of the three valences (negative, neutral, and positive).
Videos ranged in length from 1:17 to 3:00 minutes. Slideshows each consisted of 10 images
with captions. Articles ranged in length from two to five pages and consisted primarily of
text with maximum of one image per page. To ensure easy readability, all text was presented
in large font (Arial size 18 in PowerPoint, presented full-screen at a resolution of
1440x900). Affect ratings appeared after each stimulus.

The affective environment is a medium-sized room containing three computer monitors on a
long desk and a rolling chair to move among them. Each computer contained six stimuli of a
single valence; valence location was counterbalanced across participants. During each
selection period, a menu appeared on each computer, containing thumbnails and captions
indicating the medium (video, article, slideshow) and a description of the 18 stimuli (see
supplemental materials for a visual depiction of the setup). Participants used the mouse
associated with each monitor to make selections and rate their affect.

Situation modification.—Stimuli were eight videos ranging in length from 0:50 to 3:03
minutes. There were four negative and four positive videos—two each of low- and high-
arousal. Participants were randomly assigned to one of eight orders in a Latin-squares
design. Affect ratings appeared after each video.

Attentional deployment.—Stimuli were 90 images from the International Affective
Picture System (IAPS; Lang, Bradley, & Cuthbert, 1995), from a subset that had been found
to have no significant age differences in valence or arousal (Griihn & Scheibe, 2008).
Images were presented in 18 blocks of 5 images grouped by valence and arousal; blocks
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were semi-randomly ordered with the restriction that no valence or arousal level could be
repeated more than twice in a row. Order was the same across all participants. Affect ratings
appeared after each block.

Cognitive change/focus.—Stimuli were 10 videos ranging in length from 1:06 to 2:57.
They were presented in pairs of one low- and one high-arousal video (counterbalanced),
with four pairs of negative videos presented in a randomized order using a Latin-squares
design, followed by one pair of positive videos (positive videos served to return participants
to a baseline positive mood after eight negative videos before starting the next task). After
each pair of negative videos, a neutral screensaver appeared for 30 seconds. Affect ratings
appeared after each negative video and each neutral screensaver, with one rating after the
pair of positive videos.

Expressive response modulation.—Stimuli were 10 videos ranging in length from
1:01 to 2:59. Stimuli were presented as in the cognitive change/focus task.

Affect ratings.—Throughout the study, participants rated their valence and arousal levels
(labeled “activation” for participants) on two 9-point scales using the Self-Assessment
Manikin (Bradley & Lang, 1994) with verbal anchors. Valence ranged from “most negative
(1) to “most positive” (9); arousal ranged from “most deactivated” (1) to “most activated”
(9). The midpoint (5) was labeled as neutral in both scales. Participants were always
instructed to rate how they were feeling “right now.” Baseline affect ratings were taken
before each of the five tasks.

Eye tracking.—In the second session (attention, cognitive change/focus, response
modulation tasks), participants’ gaze was tracked using an Applied Science Laboratories
Model D6 Eye Tracker (Bedford, MA) and GazeTracker software (EyeTellect,
Charlottesville, VA). Eye movements were recorded at a rate of 60Hz. Fixations were
defined as an interval in which gaze was focused within 1° visual angle for 100 ms or more
(Manor & Gordon, 2003). Polygonal LookZones were created around the most negative,
positive, or salient parts of the image or video for negative, positive, and neutral stimuli,
respectively. LookZones were determined by trained research assistants; a LookZone was
identified if three out of five raters indicated it as a salient area. For example, an image of a
snake had one LookZone around the snake’s head and open mouth.

Emotion regulation preferences questionnaires.—At the end of the second session,
participants also completed a series of questionnaires designed for this study to examine
overall emotion regulation preferences. The first asked them to rank their preference for
using each of the emotion regulation strategies available to them within the study. Each
strategy was described in plain terms, and participants ranked them from most preferred to
least preferred. The second asked participants to indicate how likely they would be to use
each strategy in everyday life, from 1 (very unlikely) to 7 (very likely). See supplemental
materials for questionnaires.
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Procedure

Session 1.

This research was approved by the Northeastern University Institutional Review Board
(protocol #14-10-10). The study was run in two 2-hour sessions scheduled a week apart. All
participants provided informed consent at the beginning of the study, were given an interim
debriefing after the first session with the researchers’ contact information, and were fully
debriefed at the end of the second session.

Following informed consent, the participant completed vision and cognitive tests and
completed a series of questionnaires. The researcher read standardized instructions to the
participant explaining the affect rating scales, which would be used throughout the study.

Situation selection task.—This task was similar to past affective environment studies
(Sands et al., 2018). The researcher read standardized instructions to the participant
explaining the choice task, followed by a practice session using three neutral stimuli (one of
each medium, not used in the main study) on one computer. Participants were told that for a
period of 15 minutes, “You will have the freedom to choose from among any of the
materials, on any of the computers, in whatever order you want, and you can view them for
however long you want. There are no right or wrong choices; what you choose is up to you.”
The researcher answered any questions the participants had, left the room while the
participants made their choices, and returned after 15 minutes. Participants finished viewing
their last choice and rated their affect. Participants were given a chance to take a break or
completed a neutral filler task for three minutes while the researcher set up the situation
modification task.

Situation modification task.—This task was adapted from a previous situation
modification study (Livingstone & Isaacowitz, 2015). The researcher read standardized
instructions to the participant, telling them that they could choose to skip any content they
did not wish to view by pressing the spacebar, which would fast forward 10 seconds, and
that, “Whether you decide to skip a particular segment is up to you. You can choose to skip
several segments or none.” Participants practiced viewing and skipping videos while rating
their mood for two neutral videos (not used in the main study). The researcher answered any
questions the participant had, left the room while the participant completed the task, and
returned when they were done. Participants then completed a questionnaire asking if they
had skipped part of each video, and their reasons for skipping (or not). Following the task,
participants were given an interim debriefing that did not reveal the study’s purpose or
hypotheses, and were compensated for their time.

Session 2.—The researcher introduced participants to stationary eye tracking and read
standardized instructions describing the affect rating scales to remind participants.
Participants completed the three tasks listed below, with either a short break or a neutral
filler task in between while the researcher set up for the next task.

Attentional deployment task.—This task was adapted from previous attentional
deployment studies (e.g., Noh et al., 2011). Eye tracking was calibrated using a nine-point
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procedure, and participants made a baseline mood rating. Participants were instructed to
view images naturally as if they were viewing television. The researcher left the room while
the participants viewed images for the attentional deployment task, and returned when the
task was completed. Images appeared on screen for 6 seconds, with a fixation cross
appearing for 1 second in between each image, and rating scales after each five-image block.
Past research has found that age differences in positive viewing emerge quickly, but not
immediately (i.e., after 500 ms; Isaacowitz, Allard, Murphy, & Schlangel, 2009); the 6-
second duration was meant to allow discretion in what participants viewed within the image.

Cognitive change/focus task.—Participants were told that they would be viewing pairs
(“blocks™) of videos, the first of which they would view normally as if watching television at
home. They were handed an index card with these instructions, which they set aside.

The researcher handed them three additional cards with instructions representing different
tactics, and explained to the participant that the cards represented different “mindsets,” and
that they would use all of them, but would choose the order in which they used them. The
participant read each instruction card aloud and practiced the strategy with two negative
IAPS images, speaking aloud. Images remained on the screen until the participant
understood and successfully followed the instructions. The researcher provided feedback on
how to implement each strategy, giving examples of each of the three forms of cognitive
change/focus if the participant needed help. Order of the cards presented and example
images were randomized.

Cogpnitive change instructions were adapted from Shiota and Levenson (2009). The objective
mindset (detached reappraisal) card read, “While you view the video, try your best to think
about what you are seeing with an objective, detached attitude. For example, you could take
the perspective of a medical professional watching an instructional video, or focus on the
technical aspects of the film.” The positive mindset (positive reappraisal) card read, “While
you view the video, try your best to think about the positive aspects of what you are seeing.
For example, you could look on the bright side, or try to find positive meaning in the
situation.” The negative mindset (negative focus) card read, “While you view the video, try
your best to think about the negative aspects of what you are seeing. For example, you could
focus on the bad things that are happening, or be aware of your own unpleasant feelings.”

Participants were told that their first choice of the three should be the one that they were
“most comfortable and familiar with, that you could choose if you could only choose one
option.” The second choice should be the one that they “would choose next as the one you
are most comfortable and familiar with, if your first choice was not available.” Their last
choice should be the one that they are “least comfortable and familiar with, that you would
only use if you could not use the other two.” They were also told that they would be seeing
two pleasant videos before moving onto the next task, to ensure that they did not save the
best strategy for last (these videos were not analyzed here). They placed the cards in the
order that they would use them, after the normal viewing card, and set them aside. They
were instructed not to speak their thoughts aloud while viewing the task videos.
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On-screen instructions prompted them to pick up and read the relevant cards aloud
(including the top “normal-viewing” instruction card) as they went through the task.
Participants saw one low-arousal and one high-arousal video (counterbalanced) for each
block. Before each video, they were prompted to read (or re-read) the appropriate card aloud
to remind themselves of the instruction; the researcher corrected any confusion via a
microphone. After each video, they were prompted to rate their affect. Each block of
negative videos was followed by a 30-second neutral video and another affect rating. The
two positive videos and an additional mood rating completed the task. Participants were
given no instructions for how to watch the positive videos.

This task and the expressive task below were loosely based on past emotion regulation
choice research (e.g., Sheppes & Gross, 2011), in which participants choose from among a
set of predetermined options before actually engaging in regulation. Changes to the
procedure were designed to reduce cognitive demands related to switching among various
tactics. We therefore used videos instead of images to allow for more dynamic yet
predictable (building on content immediately preceding it) content as one would experience
in an ongoing situation in real life. Rather than trial-by-trial, participants made their choices
before exposure to the stimuli but after practicing each tactic, and employed them
consecutively, rather than switching among the three options.

Response modulation task.—The response modulation task was similar to the
cognitive task with the following differences: 1) the instructions on the cards differed, now
reflecting response modulation tactics, and 2) for the practice session, participants viewed a
series of 3 negative images presented for 4 seconds each, and rather than speak their
thoughts aloud, they were asked to follow the expressive instructions on the cards.

The hidden expression (expressive suppression) card read, “This time, if you have any
feelings as you watch the video, try your best not to let those feelings show. In other words,
try to behave so that someone watching you would not know you are feeling anything at all.”
The positive expression (positive masking) card read, “This time, if you have any negative
feelings as you watch the video, please try to keep a positive expression. In other words, try
to ‘grin-and-bear-it’ or ‘put on a brave face’ despite your negative feelings.” The obvious
expression (negative expression) card read, “This time, if you have any feelings as you
watch the video, try your best to make sure that your feelings show. In other words, try to
behave so that someone watching you would definitely know what you are feeling.” The
researcher provided feedback on their expressions as they practiced, and answered any
questions the participants had before leaving the room.

Overall emotion regulation preferences and use.—Following the response
modulation task, participants completed questionnaires assessing their preferences for each
emotion regulation strategy in the study and likelihood of using each emotion regulation
strategy in everyday life. Participants were fully debriefed by the researcher and were
compensated for their time.
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Results

Overview of Analyses

Research questions and hypotheses.—The primary hypotheses centered on age
differences in tactic preferences within each of the five tasks. Specifically, we hypothesized
that compared to younger adults, older adults would choose more positive and less negative
stimuli in the situation selection task, skip more negative and less positive material in the
situation modification task, and fixate more in positive and less in negative parts of
emotional images in the attentional task. In the cognitive change/focus and response
modulation tasks, they would be more likely to choose tactics that increased positive aspects
and less likely to choose tactics that engaged negative aspects first.

Analytic approach.—We first examined the data using frequentist analyses and traditional
significance tests (with an alpha level of .05) using SPSS 24 (IBM, Armonk, New York).
When significant, we followed up with contrasts comparing younger adults with middle-
aged and older adults, to examine whether preferences for emotion regulation variations
emerge in mid- or late-life.

We note that for the first three tasks in which arousal level may have influenced behavioral
dependent variables (situation selection, situation modification, and attentional deployment),
we include arousal as an additional factor. As participants made their choices before
exposure to the videos in the last two tasks, arousal level would not have influenced choices,
so arousal was not included.

Because past research has suggested, but not necessarily supported the idea, that age groups
are similar in some emotion regulation use (e.g., Eldesouky & English, 2018; Sands et al.,
2018), we also conducted parallel Bayesian analyses using JASP v. 0.8.4 (University of
Amsterdam, The Netherlands). One benefit of Bayesian analysis is that it can estimate
relative support for the null hypothesis, and thus evidence for similarity among age groups,
whereas null hypothesis significance testing can only provide support for the alternative.

Bayes factors (BF) can be interpreted as a ratio of evidence for the alternative hypothesis
over the null. In all cases, the Bayes factor represents the re/ative evidence for one
hypothesis over the other. Below, we report Bayes factors in the form BFyq: The relative
evidence for the alternative (H1, age differences) compared to the null (HO, age similarity;
BFg; would reflect relative evidence for the null compared to the alternative). For ANOVA,
we include Bayes factors for the inclusion (BFj,)) of each effect, which compares support
for models that include the effect to models that do not.

To interpret Bayes factors, we use guidelines described in Lee and Wagenmakers (2013),
where a BFyg between 3 and 10 is considered “moderate” evidence for the alternative
hypothesis over the null, between 10 and 30 is considered “strong” evidence, between 30
and 100 is “very strong” evidence, and over 100 is “extreme evidence.” In contrast, a BF10
between 1/10 and 1/3 (.100 to .333) is considered moderate evidence for the null hypothesis
over the alternative, between 1/30 and 1/10 (.033 to .100) is considered strong evidence for
the null, between 1/100 and 1/30 (.001 to .033) is very strong, and less than 1/100 (< .001) is
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extreme. A Bayes factor of 1 indicates equivalent support for both hypotheses; Bayes factors
between 1/3 and 3 indicate only anecdotal evidence, and can be considered inconclusive;
that is, the current data is not sufficient to update our knowledge about the respective
hypotheses.

JASP output also provides model comparisons, in which variations of models are compared
to the null hypothesis and against each other. For each ANOVA, we report the model with
the most support, and how it compares to the null model (including only subject) and the
next most likely models. We used default priors set in JASP, and conducted analyses in a
way to parallel the frequentist approach. We also tested robustness against alternative priors;
results are presented in supplemental materials. In ANOVAS, where tests of inequality of
variance were significant, Greenhouse-Geisser corrections were used and adjusted degrees
of freedom are reported. Post-hoc tests used Bonferroni-corrected alpha values.

Main Analyses: Testing Age Differences in Emotion Regulation Tactics

Situation selection.—The dependent variable was the number of choices in each stimulus
valence category, with age group as a between-subject factor, and stimulus arousal as an
additional within-subjects factor. Means and standard deviations for number of choices are
reported in Table 1. On average, people made 9.80 choices (SD=3.50, range 1-23). There
were no age differences in number of choices made, A2,221)=.27, p=.766.

Main results are presented in Table 2 and Figure 1. The 3 (valence) x 2 (arousal) x 3 (age
group) ANOVA found a main effect of valence, A1.94, 431.32)=13.14, p<.001, %2:.056,
BFinc1 =1.10e+7); and a significant interaction between age and valence, A3.89, 431.32),
p=.007, np2=.031, BFinc) =4.74). No planned pairwise comparisons were significant (ps>.05,
05<.16, BFs<3). Bayes factors suggested younger and older adults were similar in negative
(BF=.184), neutral (BF=.196), and positive choices (BF=.276); and younger and middle-
aged adults were similar (BF=.182) in neutral choices.

Follow-up within-subject tests showed that overall, people chose fewer negative than neutral
(p<.001, BF=3318) and positive (p<.001; BFs>1000), but this was qualified by age. Younger
adults chose fewer negative than neutral (p=.002, ¢=.42, BF=34.64) and positive stimuli (p=.
008, ¢=.36, BF=9.85), but similar number of neutral and positive (BF=.152). Middle-aged
adults showed no preference for any valence (p=.478, BF=.095). Older adults chose fewer
negative than neutral (p=.044, ¢=.29, BF= 2.32), and fewer negative than positive (p<.001,
a=.51, BF=593), but did not conclusively differ between neutral and positive (p=.123, a=.24,
BF=.97).

Bayesian model comparisons indicated that the valence x age model with main effects was
the best fitting compared to the null (BFjnc=2.14e+6), and was 2.2 times more likely than
the second-best valence-only model. Analysis of effects favored the omission of arousal
(BFinc=.03), valence x arousal (BFj,c=.004), arousal x age (BFj¢=.010), and the three-way
interaction (BFj,¢=2.80e-5) from the model.

In sum, both frequentist and Bayesian approaches suggest that younger and older adults
were similar in avoiding negative content (i.e., choosing more neutral and positive than
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negative), whereas middle-aged adults showed no preference based on valence. In contrast,
there were no age differences in positive choices. Additionally, age groups showed no
evidence of differences in seeking out positive content (choosing positive over neutral
stimuli) in any of the age groups.

Situation modification.—Data from five participants (1 YA, 2 MA, 2 OA) and two
additional videos were missing due to data recording errors. To control for variation in video
length, the dependent variable was the percent of skips out of possible skips (for example, a
video of 180 seconds could have up to 18 skips). Across all videos for all participants,
44.7% of videos were skipped at least once. On average, people skipped 11.80% of videos
(range 0 to 56.17%). Means and standard deviations for percentage skips taken are reported
in Table 1. Main results are presented in Table 2 and in Figure 2.

The 2 (valence) x 2 (arousal) x 3 (age group) ANOVA revealed age groups were similar in
percentage of skips taken across all videos, A2,217)=1.18, p=.308, 7;p2:.011, BF=.108.
There was a main effect of valence, A1,217)=171.79, p<.001, np2=.442, BFinc>1e+100; a
main effect of arousal, A1,217)=19.47, p<.001, %2:.082, BFinc1=179555; an interaction
between valence and arousal, A1,217)=33.98, p<.001, %2:.135, BFinc=32229. A
significant three-way interaction, A2,217)=5.16, p=.006, npz =.045, BFjc=.145, was not
supported by Bayesian analysis.

Follow-up one-way ANOVAS showed age groups significantly, but not conclusively, differed
in skipping of low-arousal negative videos, A2,217)=3.44, p=.034, qu =.031, BF=.98,
though no pairwise age comparisons reached significance (ps>.06), had Bayes factors over
3, or Cohen’s dover .20. Age groups were similar in how much they skipped high-arousal
negative videos, H2,217)=.62, p=.539, npz =.006, BF=.082; low-arousal positive videos,
H(2,217)=.29, p=.749, an =.003, BF=.061; and high-arousal positive videos, A2,217)=1.30,
p=.275, my? =.012, BF=.131.

Follow-up paired t-tests showed people skipped more negative content than positive,
#(219)=12.03, p<.001, ¢=.81, BF=5.63e+22, and more low-arousal than high-arousal,
%219)=4.71, p<.001, ¢=.32, BF=2591. People skipped more negative low-arousal content
than negative high-arousal, {219)=6.63, p<.001, ¢=.48, BF=3.03e+7, but did not differ in
skipping positive low- and positive high-arousal content, £219)=-1.26, p=.209, ¢=.09, BF=.
165.

Bayesian model comparisons suggest the best model was the valence x arousal with main
effects (BF=3.5e+50), which was 8.5 times more likely than the next best-fitting model,
which also included a main effect of age. It was also 200 times more likely than the full
model with the three-way interaction.

In sum, people of all ages were more likely to skip negative material (avoid negative
content) than positive material, and more low- than high-arousal material. More central to
our hypothesis, older adults did not skip more negative or view more positive content than
younger adults. The three-way interaction suggested that younger adults may have been

J Exp Psychol Gen. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Livingstone and Isaacowitz Page 17

more likely to skip low-arousal negative content, but this was not robust and is contrary to
the hypothesis that older adults would be more likely to skip negative content.

Attentional deployment.—The dependent variable was the percent fixation in
LookZones relative to total fixation. Eye tracking data from 36 participants (10 YA, 12 MA,
14 OA) were missing due to either inability to calibrate (e.g., because of obscured pupils,
glare from glasses) or technical problems. An additional 24 participants (7 YA, 11 MA, 6
OA) tracked for less than 50% of the time were excluded from analyses. Tracking exclusion
did not vary by age, X2(4):2.33, p=.675. The remaining data included fixation from 56 YAs,
54 MA, and 55 OA. On average, participants fixated in LookZones 33.94% of the time
(SD=13.46). Means and standard deviations for fixation are reported in Table 1. Main results
are presented in Table 2 and in Figure 3.

The 3 (valence) x 2 (arousal) x 3 (age group) ANOVA showed a main effect of valence,
H2,304)=27.02, p<.001, qu =.151, BFj,¢>1e+100; a main effect of arousal,
H1,152)=85.25, p<.001, npz =.359, BFjn>1e+100; an interaction between valence and
arousal, A1.92,292)=91.54, p<.001, npz =.376. BFj¢>1e+100; an interaction between age
and valence, A4,304)=2.81, p=.026, 1;p2 =.030, BFjn¢=.155; and an interaction between age
and arousal, A1,152)=4.15, p=.043, an =.052; BFjncj=-063. Bayesian analysis of effects
supported omission of the interactions with age. Age groups were similar in percent fixation
in LookZones overall, A2,152)=.41, p=.664 qu =.005, BFj,c=.108; and the three-way
interaction was not supported, A3.84,292)=.24, p=.910, npz =.002, BFjn¢=.145.

Follow-up tests of age differences in fixations across different valences and arousal levels
were all non-significant and suggested age groups were similar when correcting for multiple
comparisons (ps>.05, 66<.20, BFs<.16).

Across participants, people fixated the most in positive LookZones compared to neutral
(£5.41, p<.001, ¢=.42, BF=49409) and negative (£=2.43, p=.049, ¢=.19, BF=1.50), and
more in negative than neutral (£=3.41, p=.002, ¢=.27, BF=22.60). They also fixated more in
low-arousal than high-arousal LookZones, {163)=5.28, p<.001, ¢=.41, BF=26954. Paired-
samples t-tests showed that there were no differences in low- and high-arousal negative
fixation (p=.202, ¢=.10, BF=.20) or in low- and high-arousal neutral fixation (p=.548, ¢=.05,
BF=.11), but that people fixated more in low-arousal positive LookZones than in high-
arousal, #(158)=13.38, p<.001, ¢=1.06, BF=3.95e+24.

Follow-up tests within each age group showed that younger adults fixated more in positive
than neutral (£=3.19, p=.007, a=.43, BF=12.90) and negative (£=2.51, p=.046, a=.34,
BF=2.52), but did not differ between negative and neutral (£1.26, p=.641, ¢=.17, BF=.31).
Middle-aged adults fixated more in positive than neutral (£3.13, p=.009, ¢=.43, BF=11.04)
and more in negative than neutral (£2.81, p=.021, ¢=.39, BF=5.00), but did not differ
between negative and positive (£.13, £>.999, ¢=.02, BF=.15). Older adults fixated more in
positive than neutral (£3.18, p=.007, ¢=.43, BF=12.34), but did not differ in fixation to
positive and negative (£=1.41, p=.496, 0=.19, BF=.38) or neutral and negative (£=1.73, p=.
267, a=.24, BF=.60). These latter effects were not significant, but Bayes factors were not
sufficient to show similarity (i.e., > .30).
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Bayesian model comparisons suggested the best model was the valence x arousal model
with main effects (BF=9.51e+52), which was over 2000 times more likely than the model
with the full three-way interaction, and 7 times more likely than the next best-fitting model,
which included a main effect for age.

In sum, contrary to hypotheses, the age groups were similar to each other in their fixations,
although there were some different patterns of within-group differences. Specifically, both
younger and older adults showed evidence of positive-engagement tactics, whereas middle-
aged adults showed both positive- and negative-engagement. Overall, participants fixated
more in positive LookZones—specifically low-arousal positive—compared to neutral, but
did not differ in fixation to negative and neutral images. In other words, people showed
greater attention to positive content (positive content engagement), but did not necessarily
look away from negative content (negative content avoidance).

Cognitive change/focus: Due to technical problems, choice data were not recorded for 3
YAs, 2 MAs, and 1 OA. Choice data were available for 209 participants (69 YA, 71 MA, 69
OA). The number of first choices in each cognitive category were tabulated for each age
group. Results are presented in Table 3 and Figure 4. We conducted chi-square tests for each
choice separately, with a binary outcome (0=no, 1=yes), first across all participants and then
with age as a factor. For Bayesian analyses, sampling was specified as independent
multinomial (age groups fixed). For overall effects, Bayesian binomial tests were used to
follow-up; the test value of .33 was used. For age effects, Bayesian contingency tables were
tested.

Age groups were similar in choosing the negative focus tactic first, XZ(Z):.67, p=.715, BF=.
021; choosing detached reappraisal first, X2(2):3.44, p=.179, BF=.156; and choosing
positive reappraisal first, X2(2)=3.01, p=.222. BF=.152. Age groups did not significantly
differ in choosing negative focus last, X2(2)25.08, p=.079, BF=.468; or in choosing positive
reappraisal last, y2(2)=1.64, p=.440, BF=.03. Age groups differed in choosing detached
reappraisal last, X2(2)=9.21, p=.010, BF=3.23: 54% of middle-aged participants chose
detached reappraisal last, compared to 32% of younger adults and 32% of older adults.

Overall, people were more likely to choose the positive reappraisal tactic first (66%) than
not, x(2)=100.53, p<.001, BF=3.46e+19, and were less likely to choose detached
reappraisal (23%), X2(2)=10.1l, p=.006, BF=11.56; and negative focus tactics (11%),
X2(2):46.90, p<.001, BF=4.98e+10. They were also more likely to choose negative focus
last (52%), X2(2):31.63, p<.001, BF=435291, and less likely to choose positive reappraisal
last (9%), X2(2)=55.28, p<.001, BF=1.74e+13; choosing detached reappraisal last was no
different from chance (39%), XZ(Z):3.27, p=.195, BF=.50.

In sum, people of all age groups strongly preferred the tactic of positive reappraisal over
detached reappraisal and negative focus. The only age difference that emerged was that
middle-aged participants were more likely than other age groups to rank detached
reappraisal as the one they were least comfortable and familiar with. Thus, both younger and
older adults showed a preference for increasing positive cognition over remaining neutral.
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Testing Age

Contrary to hypotheses, younger adults were not more likely to choose negative focus than
older adults.

Expressive response modulation.—Choice data were available for 211 participants
(69 YA, 71 MA, 69 OA). The number of first choices in each response modulation category
were tabulated for each age group. Results are presented in Table 3 and Figure 5. Analyses
paralleled those in the cognitive change/focus section above.

Age groups were similar in choosing negative expression first, X2(2):2.63, p=.269, BF=.13;
choosing expressive suppression first, X2(2)=2.3O, p=.317, BF=.09; and choosing positive
masking first, X2(2):.23, p=.890, BF=.04. Age groups did not differ in choosing negative
expression last, XZ(Z):.5.55, p=.063, BF=.44; or positive masking last, X2(2):.61, p=.736,
BF=.05. Age groups did differ in choosing expressive suppression last, X2(2)=6.75, p=.034:
A follow-up logistic regression showed that younger adults were more likely to choose
expressive suppression last (51%) than middle-aged adults (30%), z=-2.54, p=.011,
BF=1.07, though the Bayesian contingency analysis was inconclusive.

Overall, people were more likely to choose the negative expression tactic first (42%),
X2(2):6.66, p=.036, BF=2.76; but were not significantly less likely to choose expressive
suppression (27%), x2(2)=3.79, p=.150, BF=.45; or positive masking first (31%), x 2(2)=.40,
p=.819, BF=.092. They were less likely to choose negative expression last (24%),
X2(2):7.97, p=.019, BF=3.74, but not significantly more likely to choose expressive
suppression (41%), X2(2):5.93, p=.052, BF=1.92, or positive masking last (35%), X2(2):.
15, p=.928, BF=.092.

In sum, the only age difference that emerged was that younger adults were more likely to
choose expressive suppression last than middle-aged adults, but this was not corroborated by
the Bayesian analysis. Overall, people were slightly more likely to choose the negative
expression tactic first and less likely to choose it last, indicating an overall preference for
displaying or exaggerating negative emotion. Thus, the hypothesis that older adults would
prefer positive masking and expressive suppression, and avoid negative expression,
compared to younger adults, was not supported.

Differences in Self-Reported Affect

If older adults seek out positive and avoid negative aspects within these tasks, we would also
expect them to report more positive affect. For each task, we conducted an age x valence/
tactic ANOVA, which varied by task. Specifically, in the first three tasks, tactic was
represented by engagement and avoidance of the different valences, whereas in the last two
tasks, tactic was represented by choice of specific instructions. Complete descriptive
statistics can be found in supplemental materials, along with analyses including arousal as a
factor.

Situation selection.—A 3 (valence) x 3 (age group) model showed age groups were
similar in affect across the task, A2,150)=1.27, p=.284, npz =.017, BFjc=.279. There was a
main effect of valence, A2,300)=409.59, p<.001, npz =.732, BFjn>1e+100, and an
interaction between age and valence, A4,300)=3.42, p=.009, npz =.044, BFjn=1.12, though
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the Bayesian analysis was inconclusive for the latter effect. Follow-up one-way ANOVAS
showed that age groups were similar in ratings of negative choices, A2,181)=.81, p=.446,
BF=.112, and neutral choices, A2,203)=1.14, p=.321, BF=.137, but that older adults
reported more positive affect after positive choices on average, A2,199)=6.13, p=.003,
BF=10.58; than younger (p=.024, BF=3.07) and middle-aged (p=.001, BF=16.08) adults.

Because the above model still only included a subset of the sample who had made choices
from all three valences (51 YAs, 59 MAs, 43 OAs), we ran a one-way ANOVA testing
averaged affect across the whole task. In this model, which included 73 YAs, 76 MAs, and
75 OAs, age groups did not significantly differ, A2,221)=2.57, p=.079, BF=.456. Post-hoc
pairwise comparisons showed that middle-aged adults reported slightly lower affect
(M=5.57, SD=1.22) than older adults (M=6.02, SD=1.18), whereas younger adults fell in
between and did not differ significantly (A/#=5.81, SD=1.23).

Situation modification.—A 2 (valence) x 3 (age group) ANOVA showed age groups did
not significantly differ in affect across the task, A2,215)=.09, p=.913, npz =.001,
BFinci=1.90. There was a main effect of valence, A1,215)=1001.94, p<.001, npz =.823,
BFinc>1e+100, and an interaction between age and valence, A2,215)=7.64, p=.001, qu
066, BFijnc=10.93. Follow-up one-way ANOVAs showed that age groups did not
significantly differ in ratings of negative videos, A2,215)=2.87, p=.059, BF=.595, but did
for positive videos, A2,215)=5.18, p=.006, BF=1.99, though neither Bayes factor was
conclusive. Older adults (M=7.65, SD=1.07), but not middle-aged adults (M=7.21,
SD=1.12), reported more positive affect than younger adults (M=7.14, SD=1.01) after
positive videos, {215)=2.98, p=.003, BF=2.50.

Attentional deployment.—A 3 (valence) x 3 (age group) ANOVA found age groups did
not significantly differ across the task, A2,204)=1.70, p=.185, npz =.016, BFj,=16.80.
There was a significant main effect of valence, A2,408)=816.17, p<.001, r}pz =.800,
BFinci=6e+15, and an interaction between age and valence, A4,408)=6.05, p<.001, 77p2 =
056, BFijnc)=87.85. Follow-up one-way ANOVA showed age groups did not differ in affect
during neutral blocks, A2,204)=1.68, p=.189, BF=.219, but did for negative blocks,
H2,204)=4.32, p=.015, BF=2.19; and positive blocks, A2,204)=4.68, p=.010, BF=2.98.
Younger adults (M=3.64, SD=1.02) reported less negative affect after negative blocks
compared to middle-aged (M=3.20, SD=1.07), {204)=-2.36, p=.019, BF=2.86, and older
adults (M=3.14, SD=1.20), (204)=-2.69, p=.008, BF=4.42. Older adults (M=7.04,
SD=1.08), but not middle-aged adults (M=6.55, SD=.99), {204)=-.11, p=.911, BF=.182,
reported more positive affect after positive blocks compared to younger adults (M=6.57,
SD=1.10), £204)=2.60, p=.010, BF=3.21.

Cognitive change/focus.—A 4 (instruction) x 3 (age group) ANOVA showed age
groups differed in affect across the task, A2,202)=4.11, p=.018, npz =.039, BFjn¢=.689:
Younger adults (M=4.15, SD=.96) reported less negative affect than middle-aged (1/=3.82,
SD=.97), {205)=-2.07, p=.040, BF=.668, and older adults (M=3.72, SD=.88), {205)=-2.07,
p=.040, BF=3.38. Instruction conditions did not differ, A3,606)=.68, p=.566, npz =.003,
BFinc=.007; and there was no interaction between age and instructions, A6,606)=.35, o=.
910, 72 =.003, BFinci=5.69€-5.
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Response modulation.—A 4 (instruction) x 3 (age group) ANOVA showed that age
groups did not differ across the task, A2,173)=2.18, p=.116. BFj,=.236. Instruction
conditions did not differ, A3,519)=1.06, p=.366, BFj,¢=.026; and there was no interaction,
H6,519)=1.28, p=.263, BFjnc=.001.

Within-subject comparisons across tasks.—As an additional exploratory analysis,
we compared affect among age groups across tasks, in a 2 (valence/tactic: positive vs.
negative) x 3 (age group) x 5 (task) ANOVA. Because situation modification did not include
a neutral condition, we compared affect in positive valence/tactic choices and negative
valence/tactic choices. Overall, age groups did not differ in their ratings of affect across the
study, A2,123)=.46, p=.630, npz =.007. There was a main effect of valence/tactic,
H1,123)=561.76, p<.001, 1;p2 =.820, and an interaction between valence/tactic and age,
H2,123)=4.97, p=.008, qu =.075. A one-way ANOVA found age groups did not
significantly differ in affect for positive valence/tactics across the study, H2,222)=2.94, p=.
055, but did for negative, A2,221)=3.43, p=.034. Specifically, younger adults reported less
negative affect than older adults during negative valence/tactics, £221)=-2.55, p=.012.

There was a main effect of task, A4,492)=121.92, p<.001, an =.498, and there was an
interaction between task and age, A8,492)=3.21, p=.001, npz =.050. There was also an
interaction between task and valence/tactic, A4,492)=164.31, p<.001, npz =572, as well as
a significant three-way interaction, A8,492)=3.12, p=.002, ,}pz =.048, which was examined
within each task above. Analysis broken down within age group can be found in
supplemental materials.

Summary.—Within each of the five tasks, across valences/tactics, age groups differed only
in the cognitive change task, where younger adults reported less negative affect than older
age groups. Some evidence suggested that older adults were particularly responsive to
positive stimuli when they were present. On the other hand, younger adults reported less
negative affect than the other two groups after negative stimuli in the attention and cognitive
tasks.

Self-Reported Preferences for Emotion Regulation Tactics

Study strategy ranking.—To get a sense of overall preferences for engaging with
emotional materials (e.g., avoiding/decreasing negative aspects, introducing/increasing
positive aspects, and engaging with negative aspects), we analyzed rankings participants
made of the tactics available to them within the study. Using self-report in addition to
behavioral indicators allows us to examine age differences and similarities in preferences
from a different angle, specifically beliefs about emotion regulation tactics. We first ran a
series of one-way ANOVA to test these differences, with planned contrasts comparing
younger to both middle-aged and older adults. We then aggregated across the strategies to
test age differences in overall tendencies to seek positive, avoid negative, and engage
negative aspects of the situation. Lower rankings indicate greater preference. Complete
descriptive and inferential statistics can be found in supplemental materials.

Age groups significantly differed in rankings of situation selection-avoiding negative,
H2,203)=5.24, p=.006, qu =.049, BF=4.87; and cognitive-negative focus, A2,203)=4.46,
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p=.013, r)pz =.042, BF=2.50, though the Bayes factor was not conclusive for the latter.
Younger adults ranked avoiding negative stimuli lower (preferred it more) than older adults
(£=3.21, p=.002, BF=12.55), but did not differ from middle-aged adults. Younger adults
ranked negative cognitive focus higher (preferred it less) than middle-aged (£2.11, p=.036,
BF=.233) and older (£2.88, p=.004, BF=9.59) adults, though the younger vs. middle-aged
difference was not supported by the Bayes factor.

Next, we computed means for all tactics aimed at avoiding negative aspects (avoiding
negative stimuli, skipping negative material, attending away from negative content, detached
reappraisal, and expressive suppression), all tactics aimed at increasing positive aspects
(seeking positive stimuli, attending toward positive content, positive reappraisal, and positive
masking), and both tactics aimed at engaging with negative aspects (negative focus and
expressing negative emotion) to examine age differences. A 3 (age group) x 3 (tactic type)
ANOVA showed tactic types varied in relative rankings, A1,203)=200.78, p<.001, npz =.
497, BFjc>1e+100, and an interaction between age and tactic, A4,406)=3.03, p=.018, r)pz
=.029, BFinc=1.72, though the Bayes factor was inconclusive for the interaction. Overall,
participants ranked increasing positive aspects first, followed by decreasing negative, and
engaging with negative. There were no significant age differences for decreasing negative
aspects (BF=.333) or increasing positive (BF=.302), but age groups significantly differed in
rankings of engaging with negative (BF=1.94): Younger adults ranked it higher (less
preferable) than middle-aged (BF=5.37) and older adults (BF=2.90), who did not differ.
Bayesian model comparison suggested that the tactic type-only model was 2.14 times more
likely than the full age-by-strategy interaction model.

Finally, to examine overall pattern in emotion regulation strategies, we took the means of
both situation selection, both attentional deployment, the three cognitive change/focus items,
and the three response modulation items, and retained the single situation modification item.
A 3 (age group) x 5 (strategy family) ANOVA showed age groups were similar in rankings
overall, A2,203)=1.63, p=.198, %2:.016, BFinci=.020. Strategies varied in relative rankings,
H4,812)=88.40, p<.001, np22.303, BFinc=6e+15; and there was a significant interaction
between age and strategy, A8,812)=2.30, p=.019, %2:.022, BFinci=-097, though the Bayes
factor did not support the interaction. Participants ranked situation selection as the most
preferred (BFs>100), followed by attentional deployment (BFs>40), then cognitive change
and situation modification (which did not differ, BF=.148), and finally response modulation
(BFs>100). Follow-up one-way ANOVASs showed age groups did not differ on rankings for
situation selection (BFs<2), situation modification (BFs<2), attentional deployment (BFs<.
50), or response modulation (BFs<.40), but younger adults ranked cognitive change higher
(preferred it less) than middle-aged (BF=8.96) and older (BF=16.54) adults; the older two
groups did not differ (BF=.188). Bayesian model comparison suggested that the strategy-
only model was 40 times more likely than the full strategy-by-age interaction model.

Preferences for use in daily life.—Finally, we analyzed ratings for how often
participants reported using tactics in daily life using one-way ANOVA, first individually and
then combining across tactic types (seeking positive, avoiding negative, and engaging
negative aspects of the situation). In this case, higher ratings indicate greater preference.
Complete descriptive and inferential statistics can be found in supplemental materials.
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Age groups did not differ overall in ratings collapsing across all strategies, A2,206)=1.15,
0=.319, 77=.011. They did, however differ on ratings of situation modification-reduce
negative, A2,205)=4.27, p=.015, 77=.040, BF=2.11: Younger adults reported using it less in
daily life than middle-aged (p=.023, BF=.854) and older (p=.008; BF=3.69) adults, though
only the young-old difference was supported by Bayes factors.

Next, we took the means of all tactics involving avoidance of negative aspects (avoid
negative situations, situation modification by reducing negative aspects, attending away from
negative information, detached reappraisal, and expressive suppression), tactics involving
increasing positive aspects (seeking positive situations, situation modification by increasing
positive aspects, attending toward positive information, positive reappraisal, and positive
masking), and those aimed at engaging with negative aspects (negative focus, expressing
negative emotion).

Tactic types varied significantly in their ratings, A1.44, 295.88)=159.53, p<.001, np2:.436,
BFinc1=6e+15; but the interaction between age and tactic was not significant,
A3.12,295.88)=2.35, p=.070, r]p2:.022, BFinci=-060. Across all age groups, people reported
being more likely to introduce/increase positive aspects, followed by avoid/reduce negative,
and were least likely to engage with negative (BFs>100). Bayesian model comparison
suggested the strategy-only model was 62.5 times more likely than the age x strategy full
model.

Finally, we took the means of both situation selection, both situation modification, both
attentional deployment, the three cognitive change/focus items, and the three response
modulation items. A 3 (age group) x 5 (strategy) ANOVA showed age groups did not differ
in overall ratings, A2,206)=1.36, p=.259, an:.013, BFinc/=.058, and there was no
interaction between age and strategy, A6.52,671.83)=.71, p=.653, %2:.007, BFinc=-111.
Strategies significantly differed, however, A3.26,671.83)=171.75, p<.001, %2:.408,
BFinc>1e+100. Participants reported using strategies most often in the order proposed by
the process model: situation selection most often, followed by situation modification (o=.
003, BF=50), attentional deployment (p=.007, BF=23), cognitive change (p<.001, BF>100),
and response modulation (p<.001, BF>100). Bayesian model comparisons suggested the
strategy-only model was over 5000 times more likely than the full age x strategy model.

Summary.—Across both sets of ratings, people of all ages reported favoring a combination
of tactics that increased positive aspects of the situation or experience. At the specific tactic
item level, age groups were generally similar in their ratings (as indicated by Bayes factors),
which parallels the behavioral results from the laboratory study. However, where age groups
did differ, the differences did not always align with laboratory results, indicating these
methods may be assessing different constructs, with the self-reports perhaps assessing
emotion regulation schemas or knowledge.

Discussion

Theorists and researchers have suggested that age differences in emotion regulation may
explain high levels of emotional well-being in older adulthood. In testing this idea, we
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hypothesized that when faced with a standardized situation, older adults would be more
likely to introduce or increase positive aspects of the situation or experience and/or avoid or
decrease negative aspects of the experience, compared to younger adults. In addition, we
examined whether older adults would experience more affective well-being during these
situations compared to younger adults. Finally, we examined self-reported preferences for
these tactics within the study and in daily life.

Age similarities and differences in emotion regulation tactic preferences.

With some exceptions (described below), we found that age groups were generally similarin
emotion regulation lab behavior and self-reported preferences (as indicated by p-values
above .05 and Bayes factors less than .33, which indicate at least some support for the null
hypothesis; in some cases, very small Bayes factors indicated very strong support for age
similarity). In the situation selection task, younger and older adults chose similar numbers of
positive, negative, and neutral stimuli to view. In the situation modification task, the three
age groups skipped similar amounts of low-arousal positive, high-arousal positive, and high-
arousal negative videos. In the attentional deployment task, the three age groups fixated
similarly in negative, neutral, and positive LookZones. In cognitive change/focus and
response modulation tasks, younger and older adults made similar first and last choices. In
sum, the data did not support the hypothesis that older adults would vary in their tactic
preferences; instead, in the cases listed above, the null hypothesis of age similarity in tactic
preferences was actually supported.

Both younger and older adults showed a clear tendency toward positive tactics and away
from negative engagement tactics, apparent in avoidance of negative material in situation
selection and modification, and increasing positive engagement with attention and cognitive
change. The one exception was in response modification, which participants generally
preferred to express negative emotions when feeling them (possible reasons for this are
discussed below). Thus, at least for antecedent-focused strategies, the baseline tactic
preferences seem to be to avoid or minimize exposure to negative situations when stimuli are
controllable, and to increase positive attention and thoughts when they are not.

The clear age differences that emerged (supported by both frequentist and Bayesian results)
involved the middle-aged group. First, compared to the avoidance of negative content by
younger and older adults in the situation selection task, middle-aged adults showed no
preference based on valence. Second, when choosing cognitive strategies, middle-aged
adults were more likely to avoid detached reappraisal (i.e., chose it last) than younger and
older adults. These patterns could reflect sampling characteristics. The middle-aged
participants in this study, in coming to the lab during business hours, were less likely to
report being employed compared to the population of the Boston area. We note, however,
that there were no age differences in self-reported health or incidence of mental illness.

Middle age could represent a phase in life in which experience has afforded some degree of
knowledge about emotional situations. Negative information may still be relevant and
support long-term goals, and the perception of limited time horizons may not yet be clear.
Therefore, middle-aged people may be even more likely to engage with emotional content in
some cases (such as seeking out information in situation selection or appraisals). We note,
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however, that because there is little research on emotion regulation in middle adulthood, we
did not present a priori hypotheses about this age group, and consider these results
preliminary.

Age differences in affect.

There were also few significant age differences in self-reported affect within the various
tasks. Given the degree of similarity in tactic preferences, we would not necessarily expect
large differences in emotional experience due to emotion regulation. Older adults showed
some evidence, however, of responding more positively to positive stimuli when they were
present (i.e., in the first three tasks). In addition, younger adults reported less negative affect
than older adults during the cognitive change task. This could be interpreted as evidence that
the strategy may be more effective overall in younger adulthood, as some have suggested
(Scheibe et al., 2015; Urry & Gross, 2010). However, the lack of interaction with instruction
suggests that age groups differed in the normal viewing condition as well. We note that the
Bayesian analyses for age differences in affect often produced relatively weak or
inconclusive results, suggesting the need for a more direct test of age differences in
effectiveness of these tactics.

Age and self-reported preferences for strategies.

Asking participants about the tactics they preferred allowed us to gauge the degree to which
people of different ages might be aware of their preferences, and to compare across the
tactics and tasks within people. Participants indicated their preferences at the end of the
study, after they had some experience with each of the strategies and could compare across
tactics. As in the lab tasks, age groups were quite similar. When ranking preferred strategies
within the study, age groups agreed on (in order of most-to-least preferred) positive situation
selection, positive attentional deployment, positive reappraisal, negative cognitive focus,
attending away from negative material, expressive suppression, positive masking, and
negative expression. Ratings were also similar when we combined tactics that introduced or
increased positive aspects, those that avoided or decreased negative aspects, and those that
engaged with negative aspects of the situation or experience.

In reports of use in daily life, the three age groups reported being similarly likely to use (in
order of most-to-least likely) positive situation selection, positive situation modification,
positive attentional deployment, attentional distraction, positive reappraisal, detached
reappraisal, negative cognitive focus, expressive suppression, negative expression, and
positive masking. Age groups were also similar in the combination of tactics that introduced
or increased positive aspects and those that engaged negative aspects. A common theme
across both questionnaires was that, when asked globally, participants favored tactics that
introduced or increased positive aspects of situations and experiences, rather than those that
avoided or decreased negative ones.

Two age differences did have both frequentist and Bayesian support. First, younger adults
ranked avoiding negative situations as more preferable than older adults. This contradicts
theoretical proposals that older adults would be more likely to avoid negative situations.

However, age groups only differed in within-study rankings and not in daily life or in the
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situation selection task, where the age groups were similar. Second, younger adults ranked
cognitive change/focus (aggregated) as less preferable than middle-aged and older adults.
This also contrasts with the idea that older adults would be less likely to prefer cognitive
change (Scheibe et al., 2015; Urry & Gross, 2010), but again, this emerged only in within-
study rankings and not in daily life.

Implications for the Study of Emotion and Aging

Our predictions of greater seeking of positive aspects and avoidance of negative aspects of
emotional situations in older adulthood were not supported, and may seem to contradict
theories and past research on aging and emotion. This does not mean that prior evidence is
not valid, however, as there are several differences between past and current research. First,
our dependent measures of interest were observable behaviors and choices, rather than
cognitive processes typically examined in research on age-related positivity effects, or the
self-reported measures of global use typically used in questionnaire and diary research. This
study specifically tested possible age differences in tactic preferences within standardized
situations. This is a useful approach because it can test whether, when facing a similar
situation, younger and older adults demonstrate similar or different behavior. That said, other
characteristics of the emotion regulation process may explain age differences in emotional
experience. In particular, it will be important to directly explore the frequency of use of each
of the tactics in daily life and the success with which those tactics are employed in
maintaining and enhancing emotional well-being.

Second, these behaviors and choices occurred in a specific context, which intentionally
introduced no particular demands of the participants. The primary interest was on
spontaneous tactic preferences, that is, what people do when the researcher provided no
specific goals. Past studies of age-related positivity effects have generally found larger age
differences when participants are unconstrained by situational or cognitive demands (Reed et
al., 2014). In this case, however, the tasks may have reduced age differences in behavior by
activating emotional well-being goals for most participants. Specifically, the results here
demonstrate both younger and older adults have strong tendencies to seek out positive and
avoid negative aspects of the situation when no other goals are salient. In studies of age-
related positivity effects, which typically use more clearly cognitive tasks (e.g., a dot-probe
or memory test), younger adults may flexibly alternate between short-term well-being and
long-term information acquisition goals, or prioritize long-term goals outright, leading them
to engage more with negative information (Reed & Carstensen, 2012). Although this could
also have occurred within the current study, it apparently did not. This does not directly
contradict SST, however. Younger adults may still be more willing to engage with negative
situations and stimuli in some situations. Perhaps, for example, priming a long-term
instrumental (non-hedonic) goal, manipulating the benefits of information-seeking, or
clarifying the benefits of contrahedonic regulation (e.g., in a confrontational situation; Tamir,
2009) may prompt younger adults, more than older, to seek out and engage more with
negative experiences. The current findings do raise questions of (a) when and how
contrahedonic or instrumental goals arise, (b) the degree to which they translate into tactic
preferences, (c) whether the (rare) activation of contrahedonic motives contributes to
wellbeing, and especially (d) whether these patterns vary with age.
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The picture emerging from this research is primarily one of age similarity in emotion
regulation behavior within the lab. In other words, given similar options, older adults made
similar choices as younger adults. This aligns with studies of situation selection (Sands et
al., 2018), and extends findings throughout the other stages of the process model. Bayesian
analyses provided evidence for age similarity, and were useful for clarifying non-significant
results. Given the specific context of the current study, we urge caution in generalizing age
similarity in emotion regulation to other contexts. On the other hand, a recent daily diary
study also failed to find age differences in use of several emotion regulation strategies and
tactics in daily life (Eldesouky & English, 2018). Therefore, moving forward, the narrative
of emotion regulation and aging may likely broaden to include instances of maintenance as
well as improvement and decline. In explaining the link between age and well-being, then,
age differences in emotion regulation may play only a small part, if any. Future research may
focus instead on possible age differences in initial appraisal processes that may reduce
emotional reactivity in the first place (as opposed to reappraisal processes, which change the
initial appraisal in a way meant to change resulting emotions), or on the nature of self-
reported well-being, for example, whether younger and older adults have different
benchmarks when rating their emotional states.

Implications for the Study of Emotion Regulation

In addition to testing age differences in emotion regulation, this study was also designed to
examine patterns of behavior in each of the five strategies outlined in the process model of
emotion regulation (Gross, 1998). To our knowledge, this is the first study that
systematically examined tasks representing all five strategies in the laboratory. Moreover, the
sample is diverse in age, race, and educational background, and can therefore provide insight
into normative behaviors in how people approach and interact with emotional content within
a laboratory context.

One notable finding, discussed above, is the dominant preference for prohedonic tactics in
antecedent-focused emotion regulation (situation, attention, and cognition). Because
participants were not given emaotion regulatory goals, their tactic preferences during these
tasks were spontaneous, suggesting that, given the opportunity, most people (regardless of
age) will avoid negative and seek out positive aspects of the situation. Prohedonic motives in
emotion regulation are more often assumed than tested (Tamir, 2016), but the current
laboratory findings are consistent with experience sampling (Riediger et al., 2009) and self-
reported (Gross et al., 2006) research suggesting that prohedonic regulation is much more
common than contrahedonic.

Moving beyond the distinction between prohedonic and contrahedonic behavior, the current
research specifically found people generally avoided interacting with negative stimuli, but
once they were faced with negative stimuli they could not control, they directed attention
and cognition toward positive aspects (rather than simply directing attention away from
negative stimuli or remaining detached and objective). No such prohedonic preferences were
evident in response modulation (measured here by preferences for expressivity); indeed, the
trend was toward greater preference for negative expression. One possible explanation is that
expressivityfocused emotion regulation typically serves more of an interpersonal than
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intrapersonal function, and any strong preferences that exist in social situations in everyday
life were not activated in this context. In addition, expression of negative emotion, when felt,
can be more adaptive than hiding it, especially for those who strongly value authenticity
(English & John, 2013).

One other notable pattern was that across the sample, the self-reported likelihood of using a
strategy in real life decreased linearly with each stage of the process model, with situation
selection rated as most likely and response modulation as least likely. Although more recent
versions of the process model have emphasized the iterative and cyclical nature of emotion
regulation (Gross, 2015), it is interesting to note that the likelihood of regulating emotions
was correlated with how early in the emotion-generative process the strategy targeted
(Gross, 1998). This is especially notable as most lab studies have examined the latter stages
of the model (Webb et al., 2012). The actual frequency with which people use the strategy in
real life will require other research methods, however, such as experience sampling.

In addition to demonstrating the importance of comparing across strategy families, this
research also demonstrates the importance of examining tactics within strategies (see also
McRae, Ciesielski, & Gross, 2012). Tactics may stem from different goals (e.g., reduce
negative experience, increase positive, acquire information), require different resources (e.g.,
visual distraction from negative content may require less cognitive effort than actively
searching for positive parts of an image), and have different short- and long-term
consequences (e.g., seeking out positive situations may create new opportunities, avoiding
negative situations may reduce both risk and opportunities). To date, however, we know little
about the tactics by which these strategies are employed (but see McRae et al., 2012). Here,
we selectively explored several tactics within each strategy, demonstrating that some are
more preferred than others (e.g., positive reappraisal is much more popular than detached),
but we were not comprehensive (e.g., acceptance was not measured). Moreover, tactics
themselves can be complex (e.g., focusing on negative aspects may have both negative and
positive consequences; Hamilton et al., 2011), suggesting the need to examine emotion
regulation at multiple levels of abstraction.

Limitations and Future Directions

The research represents the first laboratory study to examine each of the five strategies
proposed by the process model within the same sample, and here we note some specific
design considerations. First, as much as possible, we drew on past research to design each of
the tasks, for example, by using the affective environment (Sands et al., 2018) and
instructions from previous studies of cognitive change and expressive suppression (Shiota &
Levenson, 2009). However, this means that the emotion regulation tasks were not similar
enough to compare directly. Statistically, the first three tasks assessed continuous measures,
whereas the latter two choice tasks were assessed using categorical preferences. We could
therefore only compare among the strategies in self-reported preferences and not in the lab
tasks. Methodologically, the choices in the last two tasks were more explicit than the first
three; however, instructions to participants in each of the five tasks emphasized that people
were free to choose how to engage with their task. Nonetheless, we believe this research
shows the advantages of examining patterns among multiple strategies, rather than
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examining them individually (see also Aldao & Nolen-Hoeksema, 2013). For example,
people showed much stronger preferences for positive over detached reappraisal, and much
weaker preferences for expressive regulation tactics. Although this has been done using
experience sampling (e.g., Heiy & Cheavens, 2014), the current study shows it is possible—
and useful—to examine several strategies in the lab as well.

Second, we defined “situation” as interaction with a particular stimulus (video, image,
article) so as to be consistent across all tasks, and progressively reduced emotion regulation
options in a way that followed the process model (for example, after situation selection,
participants were no longer allowed to select their stimuli; after situation modification, they
could no longer alter the duration of the content). In this way, as in the original formulation
of the process model (Gross, 1998), participants were increasingly restricted in how they
could regulate their emotions. In some cases, however, we cannot rule out concurrent use of
different emotion regulation strategies (for example, the use of spontaneous reappraisal
during the other tasks). However, because of instructions highlighting behavioral and
cognitive options within each task, we believe that the most likely strategy people would
employ within a given task was the one most salient. For example, when participants are
given choices of how to appraise videos, they may be less likely to use response modulation.
Some research has shown that when given the option to use situation selection, people are
less likely to use attentional deployment (Isaacowitz, Livingstone, Richard, & Seif EI-Nasr,
2018).

Third, our goal in this study was to create a set of standardized opportunities for participants
to make choices and engage in behaviors that could shape emotional experiences. Although
we chose stimuli that people could naturally come across in daily life (news videos,
emotion-eliciting images), this level of experimental control required some tradeoff in terms
of ecological validity. In particular, the strategies that people use in the laboratory may not
be the same ones they use in daily life. The current research showing what people of
different ages could dowhen given similar opportunities should be supplemented with
research investigating what people actually do in their everyday lives. Moreover, our focus
was on choices people made within emotion-eliciting situations. The primary outcome of
interest was on the actual choices and behaviors, but it will be important in the future to
examine the decision-making processes underlying these choices, and whether these vary
with age.

Conclusions

The current research examined possible age differences in how people engage with
emotional situations and stimuli when given opportunities to introduce or increase positive
aspects, avoid or decrease negative aspects, or engage with negative aspects of the situation
or experience. Overall, the results suggest that default tactic preferences across the lifespan
are prohedonic when goals are open-ended, shifting from avoiding and decreasing negative
situations to incorporating positive cognition (attention and reappraisal) within negative
situations. Rather than the predicted age differences in how younger and older people
engaged with emotional situations, however, younger and older adults showed remarkable
similarity in their situation selection, modification, attention, cognitive, and expressive
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preferences. The study of aging and emotion regulation may therefore shift to include
similarity and continuity as well as differences.

Context

This project represents a natural extension of work conducted in our lab testing age
differences in emotion regulation use and effectiveness. Earlier work had examined
attentional deployment (Isaacowitz, 2012), situation selection (e.g., Rovenpor et al., 2013),
and other strategies derived from the process model (e.g., Lohani & Isaacowitz, 2014) in a
piecemeal way, that is, one or two strategies at a time. We saw an opportunity to combine
major theories of adult emotional development (SST, SAVI) and emotion regulation in the
general population (the highly generative process model), and to compare age patterns
across all five stages of the process model. We decided to examine age patterns in emotion
regulation tactics aimed at increasing positive, decreasing negative, and engaging with
negative aspects of the situation or experience in a lifespan sample of adults, to test the idea
that age differences in emotional experience stem in part from age differences in emotion
regulation. Recent advancements in statistical and methodological understanding (e.qg.,
increased accessibility of Bayesian tools) also provided the ability to examine where age
groups were similar, which had been suggested (but not directly tested) in recent non-
significant findings (e.g., Livingstone & Isaacowitz, 2018; Sands et al, 2018). As emotion
regulation research becomes more nuanced, the approach of examining patterns across
multiple strategies in diverse samples will become increasingly useful in refining our
understanding of emotion.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Mean number of choices by younger, middle-aged, and older adults in the situation selection

task. Error bars represent standard errors.

J Exp Psychol Gen. Author manuscript; available in PMC 2020 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Livingstone and Isaacowitz Page 36

empe Y ounger == Middlc-Aged Older
40

35

o
=]

N
v
/

Percent Skips Taken
T

i
(=)

—

Negative Low Negative High Positive Low Positive High

Figure 2.
Mean percentage of skips made by younger, middle-aged, and older adults in situation

modification task. Error bars represent standard errors.
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Figure 3.
Mean fixation in LookZones relative to total fixation duration by younger, middle-aged, and

older adults in attentional deployment task (negative, neutral, and positive images). Error
bars represent standard errors.
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Means and Standard Deviations for Dependent Variables in Situation Selection, Situation Modification,

andAttentional Deployment Tasks

Table 1

Category Younger Middle-Aged Older Total
Situation Selection (Number of Choices)

Negative All 2.48 (1.73) 3.22 (1.95) 239(213)  270(1.97)
Negative Low 1.25 (0.91) 1.56 (1.02) 1.31 (1.19) 1.37 (1.05)
Negative High 1.23 (1.10) 1.62 (1.17) 1.08 (1.19) 1.32 (1.17)

Neutral All 3.44 (1.67) 351(1.87)  3.28(231)  3.41(1.96)
Neutral Low 1.82 (1.01) 1.61 (1.18) 1.67 (1.25) 1.70 (1.15)
Neutral High 1.62 (1.06) 1.86 (1.07) 1.61 (1.30) 1.70 (1.15)

Positive All 3.62 (1.94) 318(1.83)  3.95(2.13)  3.58(1.99)
Positive Low 1.82 (1.10) 1.60 (1.06) 2.08 (1.12) 1.83 (1.11)
Positive High 1.79 (1.07) 1.55 (1.15) 1.87 (1.23) 1.73 (1.16)

All Choices 9.77 (2.78) 10.03 (3.55) 9.61 (4.08) 9.80 (3.50)
All Low 4.89 (1.56) 4.83 (1.97) 5.11 (2.10) 4.94 (1.89)
All High 4.64 (1.66) 5.09 (2.09) 4.62 (2.25) 4.79 (2.02)

Situation Modification (Percent of Skips Taken)

Negative All 23.94(19.94)  19.04 (20.43) 21.15(19.90) 21.35 (20.11)
Negative Low  31.40 (24.23)  23.26 (21.22) 22.91(20.74) 25.81 (22.34)
Negative High  19.75(20.68)  16.67 (21.51)  20.16 (20.70)  18.84 (20.70)

Positive All 10.40 (13.45)  9.25(14.25)  7.34(11.78)  8.99 (13.21)
Positive Low 9.35(15.61)  8.80(15.54)  7.49(14.27) 855 (15.11)
Positive High ~ 11.53 (16.01)  9.94 (15.78)  7.56 (12.84)  9.67 (14.97)

All Videos 18.01(15.56)  14.75(16.41) 15.10 (15.08) 15.93 (15.70)
All Low 21.38(17.91) 16.69(17.00) 15.90 (15.98) 17.96 (17.07)
All High 16.02(16.08)  13.61(16.80) 14.63 (15.41) 14.74 (16.07)

Attentional Deployment (Percent Fixation in LookZones)

Negative All 34.72(13.11)  37.95(15.30) 34.18 (14.14) 3559 (14.20)
Negative Low 2529 (11.60)  37.23 (13.66) 32.55(13.35) 35.00 (12.91)
Negative High ~ 35.40 (14.74)  41.05(17.16) 36.18 (16.17)  37.44 (16.10)

Neutral All 33.43(12.33) 33.15(12.60) 31.61(13.30) 32.74 (12.69)
Neutral Low  35.79 (12.66) 33.64 (14.61) 31.93 (13.60) 33.84 (13.62)
Neutral High ~ 32.00 (12.43) 33.78 (11.61) 32.22 (14.14) 3263 (12.72)

Positive All 39.59 (13.80) 37.07 (15.68) 35.81(16.25) 37.50 (15.26)
Positive Low  46.63 (15.03) 45.93 (17.51) 45.05 (17.58) 45.89 (16.60)
Positive High ~ 29.89 (10.93)  30.10 (15.40) 30.60 (14.59) 30.19 (13.60)

All Images 3551 (11.30) 36.14(13.48) 33.29 (13.47) 34.98 (12.76)
All Low 40.22 (14.00) 38.17 (14.88) 34.00 (14.72)  37.48 (14.67)
All High 31.98 (11.97) 3456 (14.02) 32.76 (13.51) 33.09 (13.14)
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ANOVA Results for Situation Selection, Situation Modification, and Attentional Deployment

Table 2

Effect el F p 7]p2 BFIncIusionb Support
Situation Selection: 3 (valence) x 2 (arousal) x 3 (age group)

Age 2,222 0.11 .898 .001 0.801 Anecdotal

Valence 1.94, 431 13.14 <.001 .056 1.10e+7 Extreme H1

Age x Valence 3.89,431 3.59 .007 .031 4,74 Moderate H1

Arousal 1,222 1.55 214 .007 0.034 Strong HO

Age x Arousal 1,222 3.02 .051  .026 0.010 Very Strong HO

Valence x Aro 1.99, 444 0.43 .654 .002 0.004 Extreme HO

Age x Val. x Aro  4.00, 444 1.17 323 .010 2.80e-5 Extreme HO

Situation Modification: 2 (valence)x 2 (

arousal)x 3 (age group)

Age 1,217
Valence 1,217
Age x Valence 2,217
Arousal® 1,217
Age x Arousal 2,217
Valence x Aro 1,217

Age x Val. x Aro 2,217

1.18
171.79
1.84
19.47
2.18
33.98
5.16

.308
<.001
161
<.001
115
<.001
.006

011
442
017
082
020
135
045

0.108
oo
0.155
179555
0.063
32229
0.145

Moderate HO
Extreme H1
Moderate HO
Extreme H1
Strong HO
Extreme H1

Moderate HO

Attentional Deployment: 3 (valence)x 2 (arousal)x 3 (age group)

Age 1,152
Valence 2,304
Age x Valence 4,304
Arousal 1,152
Age x Arousal 2,142

Valence x Aro 1.92, 292
Age x Val x Aro  3.84, 292

0.41
27.02
2.81
85.25
4.15
91.54
0.24

664
<.001
.026
<.001
.018
<.001
.909

.005
151
.036
.359
.052
.376
.003

0.138

(ee)

0.473

0.057

oo

0.011

Moderate HO
Extreme H1
Anecdotal
Extreme H1
Strong HO
Extreme H1

Very strong HO

Page 41

a . . - S . .
Notes.Where degrees of freedom include decimals, Mauchly’s test of sphericity was significant and the Greenhouse-Geisser correction was used.

bThe BFinlusion reflects the degree of support for including the effect in the model, compared to omitting it.
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Table 3
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Frequency and Percentage (in Parentheses) of Participants Choosing Cognitive Change/Focus and Response
Modulation Options

Choice Younger  Middle Older Total x? B2

Negative First 9 (13%) 8 (11%) 6 (9%) 23(11%) 067 0.021
Objective First 19 (28%) 11 (16%) 18(26%) 48 (23%) 3.44  0.156
Positive First 41 (59%) 52 (73%) 45 (65%) 138(66%) 3.01  0.152
Negative Last 39 (57%) 29 (41%) 40 (58%) 108 (52%) 5.08  0.468
Objective Last  22(32%) 38 (54%) 22(32%) 82(39%) ¢, * 3.23

Positive Last 8 (12%)  4(6%)  7(10%) 19 (9%) 164  0.029

Response Modulation

Negative First 35 (49%) 26 (37%) 27 (39%) 88 (42%) 2.63  0.133
Hidden First ~ 15(21%) 23 (32%) 19 (28%) 57 (27%) 2.30  0.093
Positive First 21 (30%) 22 (31%) 23(33%) 66(31%) 023  0.036
Negative Last 11 (16%) 23 (32%) 17 (25%) 51 (24%) 5.55  0.441
Hidden Last 36(51%) 21(30%) 30 (44%) 87 (41%)  c..* 107

Positive Last 24 (34%) 27 (38%) 22 (32%) 73(35%) 0.61  0.046

Note.

aBayes factors were computed using independent multinomial sampling with fixed columns (age group).

*
p<.05.
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