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Abstract

Models of aging and emotion hypothesize age differences in emotion regulation—in frequency,
use of strategies, and/or effectiveness—Dbut research to date has been mixed. In the current
experience sampling study, younger, middle-aged, and older adults (A=149), were prompted 5
times a day for 10 days to report on both general strategies (e.g., situation selection, cognitive
change) and specific tactics. For each of the 5 strategies proposed by Gross’s process model,
tactics included those that introduced/increased positive aspects, avoided/decreased negative, and
engaged with negative. Consistent with socioemotional selectivity theory, older adults reported
less contra-hedonic motivation than younger, but this did not necessarily translate into age
differences in regulation frequency or strategy use. Across the sample, strong preferences emerged
for strategies intervening early in the emotional process and for tactics that introduced/increased
positive aspects; a pattern that was even stronger in older adults. Middle-aged people more often
avoided and reduced negative situations, whereas younger adults more often (though rarely)
sought out or exacerbated negative situations. Effectiveness varied across strategies and tactics, but
age differences only emerged for situation selection and reducing negative aspects of the situation
(both less effective for older than younger adults). This research highlights the importance of
studying how emotion regulation strategies are implemented in real life situations and suggests
that age differences in emotion regulation, when they do emerge, may be more a matter of degree
than of type.
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Older adults report generally high levels of emotional well-being despite normative declines
in cognitive and physical functioning (Charles & Carstensen, 2010). Several models of
lifespan emotional development suggest emotion regulatory processes shift with age as goals
and resources change. Socioemotional selectivity theory (SST) proposes that because older
adults perceive future time as more limited, they prioritize short-term emotional well-being
over long-term instrumental goals (e.g., Carstensen, 2006), suggesting that pro-hedonic
emotion regulation might become more frequent with age. The strength and vulnerability
integration model (SAVI) suggests older adults draw upon accumulated knowledge about
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emotions to cultivate better emotional outcomes, though age-related vulnerabilities may lead
them to alter how they do it (Charles, 2010). For example, older adults may reduce reliance
on resource-demanding cognitive strategies and shift toward those that target the situation,
intervening before an emotion occurs (Charles, 2010; see also Urry & Gross, 2010).
Therefore, we might expect age differences in both strategies people use and how effective
they are. Moreover, if emotion regulation helps explain high levels of emotional well-being
in older age, we might expect more effective regulation overall in older age, as indicated by
change in affect collapsing across all strategies.

Emotion Regulation Strategies and Tactics

The process model of emotion regulation outlines several general strategies people can use
to influence their emotions, based on which part of the emotional process they target—the
situation, attention, cognition, or response (Gross, 1998). Situation selection involves
seeking out or avoiding a situation based on emotion regulation goals; situation modification
involves changing aspects of the situation; attentional deployment involves directing
attention toward or away from emotional aspects of the situation; cognitive change involves
altering the way one thinks about the situation (e.g., via cognitive reappraisal); and response
modulation targets the emotional response (e.g., by changing emotional expression).
Because of declines in the ability to flexibly down-regulate from intense negative emotions
in the moment, older adults may shift regulation efforts away from cognitively and
physically demanding strategies, such as cognitive reappraisal and response modulation
(Charles, 2010; Urry & Gross, 2010). Instead, they may shift efforts to situational and
attentional strategies, which can avoid full-blown emotional responses in the first place.

In an extension of the process model, Gross (2015) outlined a series of decisions within
emotion regulation processes: In an episode of regulation, a person (a) identifies the need to
regulate, (b) selects a strategy, and (c) implements regulation by translating the general
strategy into a particular tactic. When implementing regulation, they also monitor the
tactic’s effectiveness in achieving their goals, and subsequently maintain, switch, or stop
regulation.

Of note in this extended model is the distinction between general strategies—the aspects of
the emotion-generative process that regulation targets, such as the situation, attention, or
response—and tactics—the specific way(s) a strategy is implemented within a situation. For
example, a person could use the strategy of situation selection either by the tactic of
avoiding a negative situation or by seeking out a positive one (or both). Whereas most
research on emotion regulation targets either the general strategy or one specific tactic
representing that strategy (such as detached reappraisal), research has begun to distinguish
among multiple tactics, especially in reappraisal (e.g., McRae, Ciesielski, & Gross, 2012;
Shiota & Levenson, 2009).

Age differences may occur in each of these stages. First, in line with SST, if older adults
prioritize short-term emotional well-being goals (Carstensen, 2006), they may be more
likely to identify the need to regulate in a pro-hedonic way (i.e., reduce the likelihood of
negative emotions and/or increase the likelihood of positive emotions), and regulate more
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frequently overall. In contrast, younger adults are thought to have multiple goals, including
long-term goals such as information acquisition, for which current emotional well-being
may not be relevant, may not take priority, or may interfere with goal pursuit. Second, if
older adults shift away from resource-demanding strategies such as cognitive change and
response modulation, and toward earlier intervention via situational and attentional strategies
(Charles, 2010; Urry & Gross, 2010), they may select different strategies from younger
adults. Third, because of differences in resources or goals, how strategies are implemented
may differ with age. As older adults tend to show age-related positivity effects, favoring
positive over negative information in attention in memory (Reed & Carstensen, 2012), they
may also implement tactics that incorporate positive aspects of the situation, information,
and experience, or avoid negative aspects, rather than engage negative ones (Livingstone &
Isaacowitz, 2016). Finally, given more experience with emotions (Charles, 2010), older
adults may be more effective in monitoring the success of emotion regulation attempts, and
experience more positive affective outcomes as a result of regulation. Below, we review
whether existing evidence supports these ideas.

Age Differences in Emotion Regulation

Frequency.

Strategies.

Although developmental theories often describe processes as unfolding across the lifespan,
empirical research on emotional aging has most often compared extreme age groups (e.g.,
younger adults vs. older adults). In the current study, we include adults from ages 20-80, but
because there is limited research on emotion regulation in middle adulthood, we do not
make specific predictions regarding that age group.

In line with theoretical predictions, older adults report more pro-hedonic motivation in daily
life (Riediger, Schmiedek, Wagner, & Lindenberger, 2009), and self-report better control of
their emotions (Gross, Carstensen, Pasupathi, & Tsai, 1997; Schirda, Valentine, Aldao, &
Prakash, 2016). A review of the literature concluded that older age is generally associated
with greater emotion regulation knowledge and use of more putatively adaptive emotion
regulation strategies, though findings vary by strategy (Doerwald, Scheibe, Zacher, &
Yperen, 2016). Although previous research has examined age differences in the extent to
which people use different strategies (e.g., EIdesouky & English, 2018), there is little
research on whether age groups differ in how often they regulate their emotions overall
across strategies.

Some laboratory studies of situation selection have found age differences in valence
preferences for positive and/or neutral over negative material (Livingstone & Isaacowitz,
2015; Sands & lsaacowitz, 2017), although a mini meta-analysis of such studies found no
overall trends (Sands, Livingstone, & Isaacowitz, 2018). Naturalistic studies suggest that
older adults do rely on situation selection, however, for example, by shaping their social
networks in ways that promote emotionally fulfilling relationships with close others, rather
than seeking to grow a larger network of acquaintances (Lang & Carstensen, 1994). In daily
diary research, older adults were more likely to report avoiding situations involving social
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conflict (Birditt, Fingerman, & Almeida, 2005), although another daily diary study found no
age differences in situation selection or madification (Eldesouky & English, 2018).

Laboratory research has consistently found age-related positivity effects in visual attention,
in which older adults attend more to positive than negative information to a greater extent
than younger adults (Reed, Chan, & Mikels, 2014). This is thought to reflect motivated
cognition related to older adults” more salient well-being goals (Reed & Carstensen, 2012).
For example, older adults are more likely to show this positive attention pattern when in a
negative mood, whereas younger adults show more mood-congruent behavior, looking more
at negative material (Isaacowitz, Toner, Goren, & Wilson, 2008). Evidence suggests that at
least in some cases, positive gaze preferences reflect attentional deployment (Isaacowitz,
2012). When given a choice, older adults favor attentional deployment over reappraisal for
both low- and high-arousal negative images, compared to younger adults, who prefer
reappraisal for low-arousal images (Scheibe, Sheppes, & Staudinger, 2015). This supports
the idea that older adults shift toward earlier-intervening strategies within the emotion
generative process, in attempts to avoid and disengage from negative experiences.

Although our focus is on directing or redirecting attention to external events or situations,
attentional strategies also include shifting internal attention to mental and physical
processes, such as in the case of rumination or distraction away from the current situation to
an unrelated activity or topic. One laboratory study on self-reported emotion regulation after
a film clip found no age differences in distraction or rumination (Hofer, Burkhard, &
Allemand, 2015).

Studies of age differences in use of reappraisal and expressive suppression (a commonly
studied form of response modulation in which people hide expression of emotion) have
generally relied on global self-report. In some studies, older people report using reappraisal
more than younger adults (John & Gross, 2004; Masumoto, Taishi, & Shiozaki, 2016),
whereas in others they report less (Nolen-Hoeksema & Aldao, 2011); in still others there are
no differences (Brummer, Stopa, & Bucks, 2014). Some studies of expressive suppression
find that older adults report using it more (Brummer et al., 2014; Nolen-Hoeksema & Aldao,
2011) or less (John & Gross, 2004) than younger adults; others find no difference
(Masumoto et al., 2016). In the laboratory, at least one study found that that older adults
used more expressive suppression and mediality (a form of reappraisal emphasizing the
video’s fictional nature) after viewing a film clip (Hofer et al., 2015).

In sum, research on age differences in emotion regulation strategy use has been mixed (see
also Allen & Windsor, 2017). Because strategies have typically been examined in isolation
or contrasted with one or two others, it is difficult to draw conclusions across the strategies
within the process model. A recent laboratory study, however, provided opportunities to
engage in regulatory behaviors representing each of the five strategies, and found that
younger and older adults behaved similarly in standardized situations, avoiding and
modifying negative situations and using positive attentional deployment and positive
reappraisal (Livingstone & Isaacowitz, in press). A recent daily diary study also found no
age differences in the use of any of the five strategies (Eldesouky & English, 2018). In
contrast to age differences found in studies examining one or two strategies, the only two
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Tactics.

studies to date that have investigated all five strategies within the same sample, therefore,
have found more age similarity than differences.

Most emotion regulation research to date has examined emotion regulation at the strategy
level. There is emerging evidence that shifting to the tactic level—that is, the specific way
that a strategy is implemented within a situation—may provide more nuanced information
(e.g., McRae et al., 2012; Ochsner, Silvers, & Buhle, 2012). Outside of comparing positive
and detached reappraisal, however, research has only begun to examine age differences at
the tactic level. So far, research has suggested that in the lab, overall tactics that avoid or
decrease negative aspects of the situation are common in situation- and attention-focused
strategies, whereas introducing positive aspects in attention and cognition are more common
once negative stimuli are present (Livingstone & Isaacowitz, in press). Although these
patterns were present in both younger and older adults, middle-aged adults in that study
showed less pro-hedonic behavior, showing no valence preference in situation selection, and
deploying attention toward both positive and negative content. Preliminary evidence, then,
suggests that examining specific valence-focused tactics may reveal important information
about emotion regulation patterns across age groups.

We note that tactics are likely related to the goals that a person has in the situation, but that
they are nonethless conceptually distinguishable: A goal is a desired end state that a person
is motivated to pursue; a tactic is the emotion regulatory behavior undertaken in pursuit of
that goal. For example, if someone has a goal of increasing positive emotions, they are likely
to use tactics that aim to increase positive aspects of the situation or experience. They may
also, however, employ tactics that are likely to avoid or diminish negative aspects. Similarly,
a person with the goal of reducing negative feelings may do so by reducing negative aspects
and/or increasing positive ones. Therefore, we treat goals and tactics as related but separate
constructs.

Effectiveness.

Laboratory studies typically manipulate strategy instructions and measure online or
subsequent affect. Studies have found that older adults are less effective at implementing
cognitive reappraisal (Opitz, Rauch, Terry, & Urry, 2012), although this may vary by tactic.
Two studies found that older adults were more effective at using positive reappraisal
(focusing on positive aspects), whereas younger adults were more effective at using detached
reappraisal (remaining objective; Lohani & Isaacowitz, 2014; Shiota & Levenson, 2009);
another study found no age differences in the effectiveness of either tactic (Livingstone &
Isaacowitz, 2018). Studies have generally found no age differences in ability to suppress
(Lohani & Isaacowitz, 2014; Phillips, Henry, Hosie, & Milne, 2008; Shiota & Levenson,
2009) or amplify (Kunzmann, Kupperbusch, & Levenson, 2005) emotional expression,
though the latter study suggested that amplification may be more difficult for older adults.

Lab studies of spontaneous emotion regulation behavior find that pro-hedonic situation
selection is effective for both younger and older adults (e.g., Isaacowitz, Livingstone, Harris,
& Marcotte, 2015; Livingstone & Isaacowitz, 2015). In contrast, more pro-hedonic
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attentional deployment has been effective only for those older adults with stronger
attentional control abilities (Isaacowitz, 2012). Although one lab study found that situation
modification by skipping negative content was not effective in reducing negative affect
(Livingstone & Isaacowitz, 2015), a daily diary showed that avoiding social conflict was
related to lower negative affect for older, but not younger, adults (Charles, Piazza, Luong, &
Almeida, 2009).

Emotion regulation in daily life

Because older adults’ strengths in the emotional domain rely on knowledge and experience,
some theorists argue that in daily life, older adults regulate emotions by actively and
selectively engaging with situations, information, and experiences to support their emotional
goals in ways that most laboratory tasks do not afford (Sims, Hogan, & Carstensen, 2015).
However, asking people to report on global tendencies may obscure variability in situations
and tactics. The purpose of this research, therefore, is to investigate emotion regulation in
the daily lives of younger, middle-aged, and older adults.

Although it has its limitations, experience sampling methodology (ESM) provides more
ecological validity than laboratory studies and is less susceptible to retrospective bias than
global self-reports. Importantly, it also allows parallel assessment of multiple strategies, in
contrast to previous research on age differences in emotion regulation that has typically
examined one or a few strategies at a time. Laboratory research investigating multiple
strategies shows that people often use multiple strategies during regulation (Aldao & Nolen-
Hoeksema, 2012). One ESM study assessing 40 strategies in undergraduates found that
people averaged seven strategies for regulating negative emotions, and eight for positive
emotions (Heiy & Cheavens, 2014).

Previous ESM studies show that older age is associated with more positive emotional
experience (Carstensen, Pasupathi, Mayr, & Nesselroade, 2000) and more pro-hedonic
motivation (Rieidger et al., 2009). A daily diary study found that young-old adults (up to age
64) used more adaptive and less maladaptive strategies (Scheibe et al., 2016); another found
no age differences in daily use of situation selection, situation modification, distraction,
detached reappraisal, positive reappraisal, or expressive suppression (Eldesouky & English,
2018). To date, however, there have been few experience sampling studies examining age
differences in emotion regulation multiple times a day, and none examining tactics within
each strategy. As previous aging research has produced mixed results on strategy use and
effectiveness, examining how the strategies are implemented may clarify emotion regulatory
processes across the adult lifespan. Although tactics may be defined in a number of ways,
previous research has distinguished between tactics that reduce negative aspects of the
situation or experience from those that introduce or increase positive aspects, and those that
engage with negative aspects (Livingstone & lsaacowitz, in press), providing a framework
with which to begin to identify differences in emotion regulation implementation.
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The Current Research

The current study examined emotion regulation in everyday daily lives of younger, middle-
aged, and older adults, who reported on emotion regulation strategy and tactic use and
effectiveness five times a day across 10 days. This allowed us to examine four main
questions.

First, are older adults more likely to report regulating their emotions than younger adults?
For each of the five surveys throughout each day, participants indicated whether they had
tried to influence their emotions since the last survey. If older adults have more salient
emotional well-being goals, we would expect them to report regulating more often than
younger adults overall.

Second, do older adults use strategies that intervene earlier in the emotion-generative
process compared to later, to a greater extent than younger adults? For each instance of
regulation, participants reported on which strategies they used. If older adults do shift more
toward situation and attention-focused regulation, we would expect them to use situation
selection, situation modification, and attentional deployment more often, and cognitive
change and response modulation less, than younger adults.

Third, do older adults use more positivity-increasing and/or negativity-decreasing tactics,
compared to younger adults? For each strategy participants reported using, participants
indicated the specific tactics they employed, with tactics focused on reducing negative
aspects (avoiding negative situations, reducing negative aspects of the situation, attending
away from negative aspects, using detached reappraisal, and hiding emotional expression),
introducing or increasing positive aspects (seeking out positive situations, increasing positive
aspects of the situation, attending toward positive aspects, using positive reappraisal,
masking emotional experiences with positive expressions, and engaging or increasing
negative aspects (seeking out negative situations, increasing negative aspects, attending
toward negative aspects, thinking about the negative aspects, and expressing their negative
emotions). If older adults have more salient prohedonic goals and younger adults also have
other longer-term instrumental goals, we might expect older adults to report more frequently
introducing positive aspects and decreasing negative aspects, and less frequent engagement
with negative aspects, compared to younger adults (see also Scheibe et al., 2015).

Fourth, are older adults more effective in their emotion regulation than younger adults? For
each instance of emotion regulation, participants reported their affect before and after
regulation as a measure of regulation effectiveness. If older adults are more effective at
regulating their emotions, we would expect more positive affect change from before to after,
as well as more positive affect overall, compared to younger adults.

We also examined a number of exploratory questions for which we did not have specific
hypotheses. Whereas most global self-report and lab studies of emotion regulation have used
extreme age-group designs, comparing younger to older adults, we included a middle-aged
group as well. In middle age, people have more experience with emotional situations, but
may not yet face cognitive and physical decline, making this period a pivotal one (Lachman,
Teshale, & Agrigoroaei, 2015). Middle-aged people could show regulation use and
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effectiveness that falls between younger and older adults’, or they could show an inverse U-
shaped pattern, in which effectiveness is highest due to a convergence of skills and
resources.

We also assessed two forms of acceptance strategies: of the situation and of emotions.
Although not outlined in the original process model (Gross, 1998), acceptance is a
commonly studied cognitive emotion regulation strategy, with evidence suggesting that older
adults show higher trait-level acceptance of negative emotions than younger adults
(Shallcross, Ford, Floerke, & Mauss, 2013). We also included acceptance of the situation, as
older adults have also been shown to use more passive coping strategies when it is adaptive
(Blanchard-Fields, 2007).

Finally, for each instance of regulation, we asked participants what their goals were for
regulation (increase vs. decrease positive vs. negative emotions). Although we expected
older adults to report more pro-hedonic goals consistent with past research (Riediger et al.,
2009), we did not have specific hypotheses about increasing positive vs. decreasing negative
emotions.

Method

Participants

The target sample size was 50 participants per age group, based on past ESM research
comparing group differences (Gruber, Kogan, Mennin, & Murray, 2013). Participants were
170 members of the greater Boston community recruited through online and print
advertisements. The final sample consisted of 149 participants (52.7% female, 7.1%
Hispanic, 49% White, 34% Black, 20.3% Asian): 49 younger adults (YAs; ages 20-39,
M=26.22, SD=5.62), 50 middle-aged adults (MAs; ages 40-59, M=50.68, SD=5.94), and 50
older adults (OAs; ages 60-79, M=66.56, SD=4.81). Exclusion reasons and sample
characteristics can be found in supplemental materials.

Participants received $50 for completing both lab sessions plus a survey completion bonus (a
total of $75 for completing at least 50% of the surveys, and $100 for completing at least
80%). Payment occurred at the conclusion of their participation. One YA participant dropped
out due to infeasibility of taking surveys throughout their day.

Measures

Individual difference measures.—In the intake session, participants completed a series
of questionnaires, including demographic information, trait-level emotional well-being, and
emotion regulation styles. In the debriefing session, participants completed tests of cognitive
functioning as well as additional questionnaires, including personality traits, optimism,
personal control, and health. Details about all measures can be found in supplemental
materials.

Experience sampling surveys.—Surveys consisted of a series of branching questions.
Complete text of the survey questions and answer options can be found in supplemental
materials. All participants first rated their current mood on a scale from 1 (very negative) to
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Procedure

7 (very positive). They were then asked, “Since the last survey, have you done anything to
try to influence your emotions?” Participants indicated “Yes” or “No.”

Non-regulation episodes.: If participants indicated they had not influenced their emotions,
they were asked “You indicated that you DID NOT try to influence your feelings. Did you
experience any strong positive or negative emotions?” and could choose from “No”, “Yes,
and | accepted them or let them play out,” or “Yes, and | actually did try to influence my
emotions.” If they chose the latter, they were redirected to start of the “Yes” branch. In the
“No” branch, they were asked a series of filler questions, including current activities and
whether they were interacting with anyone (if yes, with whom); these questions were
designed to take up time so people would not choose the “no” branch merely because it was
shorter. They were also asked whether they had sought out or avoided people or activities
based on how they would make them feel. These questions were designed to catch instances
of situation selection, which in piloting people did not always consider to be trying to
influence their emotions. Results for these questions can be found in supplemental materials.

Regulation episodes.: If participants indicated that they had tried to influence their
emotions, they were asked to think of ONE event, and indicate their goal(s) and the
context(s) that the incident involved. To assess strategy-level emotion regulation, they were
then asked whether they had (a) selected to enter or avoid a situation, (b) taken action to
change a situation, (c) shifted their attention, (d) changed their thinking, and (e) changed
their emotional expression, indicating yes or no for each. If they selected “no,” they were
directed to the next strategy item. If they selected “yes,” they saw a follow-up question
asking them about specific tactics. For each of the five strategies, options included one
focusing on decreasing negative elements, one focusing on increasing positive elements, and
one focusing on engaging with negative elements. Additionally, situation modification and
cognitive change/focus included options for acceptance of the situation and emaotions,
respectively. Participants could choose as many strategies and tactics as applied. Afterwards,
they were asked whether they did anything else to influence their feelings (in a textbox), and
then rated how they felt both before and after trying to change their emotions, on the same 1
(very negative) to 7 (very positive) scale. They were offered a chance to enter in any
additional information in a textbox, and then completed the survey.

Intake session.—Participants completed a 2-hour intake session in which they provided
informed consent, received information on emotion regulation strategies and tactics,
installed the application on their device, completed practice surveys, and filled out
questionnaires. The informational session included an 11-minute video defining emotions,
emotion regulation, and the strategy and tactic items they would see in the surveys. This
video, a narrated PowerPoint slideshow created for the purpose of this study, followed the
process model of emotion regulation (Gross, 1998), and described how emotions unfold
(situation, attention, thinking, and expression), as well as how people can intervene at any
stage to change their emaotions. It included an example involving traveling on crowded
public transportation, which provided opportunities to increase positive, decrease negative,
or engage with negative elements of the situation and experience.
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The researcher remained in the room while the video played and answered any questions the
participants had. After the video, the researcher asked participants to think of a recent time
when they tried to influence their emotions, and went through the episode, asking about the
context, the goal, the strategies, and the tactics that the participant had used to try to change
their emotions. Participants were given a pamphlet with an overview of all of the options,
and were asked to indicate whether they had used each or not, in a way that paralleled the
app’s survey flow. Participants reported on 2-3 recent episodes until they indicated
understanding the options.

The researcher then installed the app, created for this project, on the participants’ device,
adjusted permission and notification settings, and set the 12-hour time window during which
the participant would receive notifications. Participants completed two practice surveys, one
for each branch, to familiarize themselves with the app and the content of the questions.
They then completed a series of questionnaires and were asked to keep the pamphlet, which
contained contact information should any issues or questions arise.

Survey period.—Participants received notifications starting the day after their intake
session, and received 5 notifications per day for 10 days. Notifications were scheduled semi-
randomly within the 12 hours, with the restriction that they were at least 30 minutes apart.
Participants could also complete a survey at any time, even outside of their 12-hour window,
but were told that surveys would only count if they were at least 30 minutes apart. Because
of this, some participants completed more than 50 surveys. A research assistant called each
participant 2—4 days into the survey period to ask if they had any questions or problems with
the app. After the 10 days, participants could continue to answer surveys, but were told that
they could stop.

Participants completed surveys on their smartphone (A=138) or tablet (A=10); 4 were not
recorded). The majority of participants used Android (A=101, 66%), the rest used iOS
(NV=47, 30.9%); 4 were not recorded. Surveys were completed on average 2 hours and 37
minutes apart (SD=1 hour 32 minutes; range 30 minutes to 12 hours 50 minutes). Two
versions of the app were developed because the first had significant data loss for certain
participants. Because of how timestamps were recorded, survey duration was only available
for one version of the app.

Based on this data, participants completed surveys on average in 61 seconds (SD=75 sec;
range 1-1425 sec; this included partial surveys). Complete surveys with no regulation were
completed in an average of 27 sec (SD=22, range 5-279); those with regulation were
completed in an average of 100 sec (SD=98, range 12-1425).

Debriefing session.—Participants came back to the lab 11-14 days after the beginning of
the survey period and uninstalled the app. The researchers provided participants with
descriptive statistics regarding their average reported affect each day of the survey period
and the frequencies of using each emotion regulation strategy. This served as an incentive
for participants to complete surveys in addition to the payment. Participants completed
additional questionnaires, then were fully debriefed and paid for their participation. This
study was approved by the Northeastern University IRB (protocol #1608-16).
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Results

Data Cleaning

Due to a recording problem with the first version of the app that emerged mid-data
collection, 17 participants had 10 or fewer valid surveys (5 YAs, 9 MAs, 3 OAs). 1 OA was
outside of targeted age range (88 years old). In addition, 1 YA and 1 OA were extreme
outliers in number of surveys submitted (A=218, 178); 1 YA and 1 MA were outliers in
number of valid surveys (A=109, 94). These participants were excluded from analyses.

Of the 7938 surveys submitted by the remaining participants, 875 were excluded because
they were duplicate responses, mistakes, or submitted within 30 minutes of the previous
report. Complete data screening processes are reported in supplemental materials. Because
results can be sensitive to data screening procedures, we conducted a multiverse analysis
(Steegen, Tuerlinckx, Gelman, & Vanpaemel, 2016) to examine the robustness of effects to
different inclusion criteria (see supplemental materials). All results reported below were
generally robust to such variations (exceptions are noted in the text below).

The final data set included 7106 surveys from 148 participants (M=47.94, SD=12.63, range
14-81). YAs completed fewer surveys (M=43.42, SD=11.85) than MAs (M=50.82,
SD=12.86) and OAs (M=49.40, SD=12.15), A2,145)=4.97, p=.008. Number of valid
responses did not differ by gender, {146)=-.46, p=.647, a=.07; race (white vs. person of
color), {146)=.13, p=..898, ¢=.02; college degree, (143)=-.47, p=.639, 0=.08; or
employment status (employed vs. not), {141)=-.20, p=.844, ¢=.03. Number of surveys
completed correlated with age (/=.28, p=.001), but did not correlate above .20 for any other
individual difference measure.

Overview of analysis

When examining age differences in regulation, strategy use, and tactic use, responses were
aggregated across valid surveys for each participant. Experience sampling studies have
typically used multilevel modeling (e.g., Gruber et al., 2013), to test strategies individually
without comparing strategies and tactics with each other. Rather than examine survey-level
variability in emotion regulation, analysis of variance on aggregated scores provided a more
straightforward approach to compare across specific strategies and tactics. We note,
however, that testing each strategy and tactic separately provided nearly identical results for
age comparisons. For ANOVA, planned contrasts compared both middle-aged and older
adults to younger adults. Additional exploratory questions examined frequency of regulatory
goals. Descriptive statistics can be found in Table 1. Where Mauchly’s test of sphericity was
significant, Greenhouse-Geisser corrected degrees of freedom were used. For analyses of
affect, we used multilevel modeling to examine the relationships between strategies and
tactics and affect change for regulatory episodes. Strategies and tactics were each tested
separately. Exploratory analysis using age as a continuous predictor can be found in
supplemental materials.
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Frequency of Regulation

Participants regulated emotions in less than half of episodes (M=.45, SD=.26). A one-way
ANOVA showed that neither MAs (M=.43, SD=.27) nor OAs (M=.46, SD=.28) differed
from YAs (M=.46, SD=.23) in overall frequency of regulation, A2,145)=.14, p=.870,
77=.002.

Strategy Use

Tactic Use

To examine age differences in use of general strategies, we analyzed the proportion of
surveys in which participants endorsed strategy-level items. A 5 (strategy: situation
selection, situation modification, attentional deployment, cognitive change, response
modulation) x 3 (age group: YA, MA, OA) ANOVA showed that people used strategies at
different rates, A3.39, 453.81)=78.58, p<.001, 77p2:-3551 but neither the overall age
difference, A2,143)=2.85, p=.061, 17p2:.038, nor the strategy x age interaction, A6.35,
453.81)=1.79, p=.095, np22.024, were significant. Repeated contrasts showed that across the
age groups, participants did not differ in use of situation selection and modification (p=.166,
an:.013), but used those more than attentional deployment (p<.001, %2:.103), which was
used more than cognitive change (p=.021, %2:.037); response modulation was used the
least (p<.001, 7,?=.452).

To examine age differences in use of specific tactics, a 5 (strategy family) x 3 (tactic type:
introduce/increase positive, avoid/decrease negative, or engage with negative aspects) x 3
(age group) ANOVA examined the proportion of episodes in which tactics were used. We
note that strategy here as aggregated across tactics, rather than responses to strategy-level
items, as in the previous analysis. Results are presented in Figure 1. Age groups did not
significantly differ in overall tactic use, A2, 144)=.87, p=.422, 77p2:-012- There were main
effects of strategy, A3.40,488.93)=46.44, p<.001, an: .244, and tactic type, H1.58,
228.01)=202.75, p<.001, %2:.585, as well as a strategy X tactic type interaction, A5.81,
836.06)=44.99, p<.001, %2:.238, and a significant three-way interaction, A11.61,
836.06)=4.38, p<.001, an:.OSY. When aggregated across tactics with strategies, repeated
contrasts showed that participants did not differ in using situation selection, situation
modification, and attentional deployment tactics (¢’s > .15), but used these more than
cognitive change (p<.001), and used response modulation the least (p<.001). When
aggregated across tactics within tactic type, simple contrasts showed that participants used
tactics that increased positive aspects the most, followed by those that reduced negative
aspects (p<.001), and those that engaged with negative aspects the least (p<.001). The age X
strategy interaction was not significant, A6.79, 488.93)=0.85, p=.542, %2:.012, though the
age X tactic interaction was, A3.17, 228.01)=3.47, p=.015, %2:.046.

To investigate the three-way interaction, we analyzed tactic types separately (for strategies
and age groups separately, see supplemental materials). There was a significant age
difference across tactics that increased positive aspects, H2,144)=3.77, p=.025, %2:.050:
OAs (=.016), but not MAs (p=.862), used tactics that increased positive aspects more than
YAs. This pattern held for making situations more positive, A2,143)=3.37, p=.037; and
attending to positive information, A2,143)=4.20, p=.017; but not positive reappraisal,
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H2,143)=1.60, p=.204; or masking, A2,142)=.65, p=.525. Age differences also emerged in
seeking positive situations, A2,144)=6.07, p=.003, but these results did not occur across all
multiverse analyses (see supplemental materials).

There were no age differences in tactics that decreased negative aspects, A2,144)=1.83,
p=.164, %2:.025, but there was an age x strategy interaction, A7.45, 528.82)=3.38, p=.001,
%2:.045. Age groups differed in avoiding negative situations, A2,144)=4.85, p=.009; and
making situations less negative, A2,143)=4.05, qp2:.020; but not for attending away from
negative information, detached reappraisal, or expressive suppression. MAs, but not OAs,
were more likely than YAs to avoid negative situations and make situations less negative.

There was no overall age difference in engaging with negative aspects, A2, 142)=.35,
p=.707, np2:.005, and the interaction between strategy and age was not significant, A5.31,
376.76)=1.65, p=.141, qu:.023. There were significant age differences in seeking negative
situations, A2,144)=5.16, p=.007; and in making situations more negative, A2,143)=4.99,
p=.008; but not in attending to negative information, negative cognitive focus, or expressing
negative emotions. YAs were more likely than both MAs and OAs to seek negative situations
and make them more negative.

Momentary Affect

Twenty-nine percent of the variance in momentary affect was between people. On average,
people reported being in a slightly to moderately positive mood (3=5.35, SE=.060). OAs
(=5.52, SE=.11) reported more positive affect than YAs (y=5.21, SE=.09), p=.025; MAs
(y=5.31, SE=.10) and YAs did not differ, p>.500.

Emotion Regulation Effectiveness

To test effectiveness of emotion regulation strategies and tactics, we examined reported
affect change at the episode level rather than aggregated. Multilevel models were tested in
HLM 7.01 (Raudenbush, Bryk, & Congdon, 2013). Random effects were initially included
but removed if the variance component was not significant at p<.10 (Nezlek, 2011). For
models testing age differences, dummy codes for middle-aged and older adults were entered
to compare both to the reference group of younger adults. For clarity, effectiveness analyses
included only episodes in which the goal was reported as increasing positive affect or
decreasing negative (or both, 7=2855). The dependent variable was the change in affect from
before regulation to after.

Overall effectiveness.—Collapsing across all strategies and tactics, YAs reported more
negative affect than MAs and OAs before regulation, but there were no differences after.
MAs reported less of an increase in positive affect compared to YAs; YAs and OAs did not
differ.

Strategy and tactic effectiveness.—Strategies and tactics were entered individually at
Level 1, with dummy coded age variables at Level 2; predictors were dichotomous and were
not centered. Results of multilevel models are presented in Table 2. All five general
strategies were associated with changes in the form of more positive/less negative affect.
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Tactics of making situations less negative, making situations more positive, detached
reappraisal, positive reappraisal, and masking with a positive expression were associated
with changes to more positive/less negative affect.

There were significant interactions with age (the OA dummy variable) for the strategy of
situation selection and the tactic of making a situation less negative. Follow-up analyses
examined YAs and OAs separately. Use of situation selection was significantly and
positively associated with affect change for YAs, y=.19, SE=.09, {763)=2.03, p=.042; but
not for OAs, y=-.13, SE=.13, (49)=-1.01, p=.317. Similarly, use of the situation
modification tactic of making the situation less negative was associated with affect change
for YAs, »=0.33, SE=.10, {755)=-3.22, p=.001; but not OAs, »<.001, SE=.12, {49)=
-0.004, p=.997.

In sum, middle-aged adults reported less affect change during regulation episodes than
younger adults, whereas younger and older adults did not differ. Use of all five strategies
was associated with positive changes in affect from before to after regulation, as well as
tactics of situation modification tactics that increased positive aspects and decreased positive
aspects of the situation, positive and detached reappraisal, and expressing positive emotion.

Exploratory Analyses

Non-regulation episodes.—Complete descriptive and inferential statistics for all
exploratory analyses can be found in supplemental materials. A one-way ANOVA showed
that on average in non-regulation episodes, participants reported not having emotions in the
majority of episodes (M=.69, SD=.26); this did not vary by age, A2,144)=1.57, p=.212.
Multilevel modeling showed that current affect ratings did not differ between episodes in
which regulation was reported and those that did not (y=.023, S£=.053, (146)=.44, p=.663).

Regulatory goals.—Separate one-way ANOVAs tested each of the four regulation goals
(see supplemental materials for descriptive information). MAs did not differ from YAs in
any of their regulatory goals (¢'s > .40). OAs, however, were less likely to report a goal of
decreasing positive (p=.007) and increasing negative (p=.025) emotions; the difference in
decreasing negative emotion (0=.064) and increasing positive emotion goals (p=.051) were
not significant.

Use and effectiveness of acceptance strategies.—A 2 (acceptance of situation vs.
emotion) x 3 (age group) ANOVA showed no significant age difference overall,
H2,145)=2.21, p=.114, qp2:.030; no difference between situational and emotional
acceptance, A1,145)=.59, p=.443, np22.004; and no interaction, A2,145)=.73, p=.483,
an:.OlO. In sum, age groups did not significantly differ in their acceptance of situations or
emotions.

Discussion

Older adults often report high levels of emotional well-being despite normative declines in
cognition and physical functioning, and this is often attributed to age differences in emotion
regulation. SST suggests that older adults prioritize emotional well-being goals (Carstensen,
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2006); other models propose that older adults may shift how they regulate in order to
maintain effectiveness (Charles, 2010; Urry & Gross, 2010). The current study aimed to test
these models by examining everyday emotion regulation of younger, middle-aged, and older
adults in order to test whether age differences in emotion regulation frequency, strategy and
tactic use, and/or effectiveness might clarify how older adults might achieve high levels of
well-being

Across the sample, regulation occurred in less than half of episodes (45%); 69% of the time
participants reported having no strong emotions, and 31% of the time participants reported
letting emotions play out unregulated. When regulation occurred, there was a clear
preference across all groups for earlier intervention in the emotional process, with situation-
focused strategies being the most commonly used, and decreasing preference for attention,
cognitive change, and response modulation. Tactics that introduced or increased positive
aspects were favored over those that reduced negative. This was especially the case for older
adults, who favored positive situation selection and modification and attention to positive.
Middle-aged adults were more likely to avoid negative situations and make them less
negative, whereas younger adults showed more willingness to seek negative situations and
make them more negative, although this was quite rare. Older adults also reported less
frequent contra-hedonic goals than younger adults, though pro-hedonic goals did not differ
across age groups. Thus, although they did not differ strongly on the frequency of pro-
hedonic goals, older adults used more positive tactics on average to achieve them.

Consistent with previous experience sampling studies (Carstensen et al., 2000), older adults
reported more momentary positive affect than younger adults, but they were no more likely
to regulate their emotions in general, or to use any of the general strategies, than younger
adults (see also Eldesouky & English, 2018). Contrary to hypotheses, younger and older
adults did not differ in their emotion regulation effectiveness; rather, it was middle-aged
adults who reported less affect change from before to after regulation. Two differences in
strategy effectiveness emerged, however. First, in contrast to laboratory studies, where
situation selection has been linked to more positive affect for both younger and older adults
(e.g., Livingstone & Isaacowitz, 2015), situation selection was associated with more positive
affect for younger, but not older, adults. Second, situation modification, in the form of
making situations less negative, was associated with more positive/less negative affect for
younger, but not older adults. For older adults, only making situations more positive was
linked to better emotional outcomes.

Implications for Aging Theory and Research

The current study was consistent with SST in that older adults reported both higher levels of
overall momentary well-being and less frequent contra-hedonic goals than younger adults. In
addition, older adults reported being more likely to use certain emotion regulation tactics.
Specifically, age differences in emotion regulation were focused on introducing or increasing
positive aspects to situations and experiences, rather than avoiding or decreasing negative
ones. Research on positivity effects in cognition has emphasized contrast between positive
and negative; the current findings suggest that it may be fruitful to more explicitly
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disentangle positivity-seeking from negativity-avoidance (see also Livingstone & Isaacowitz,
in press).

Models of emotional aging highlight resources that diminish with age (cognitive and
physiological flexibility) as well as those that increase (knowledge, experience; Charles,
2010; Urry & Gross, 2010). Theorists have specifically predicted that regulation shifts away
from coping with negative emotions as or after they arise via cognitive and response-focused
strategies, and toward antecedent strategies that target the situation or attention. The current
findings are consistent in that older adults showed greater positive situation selection,
modification, and attentional deployment compared to younger adults, although older adults
were no more likely to minimize exposure to negative situations or information.

Although SST emphasizes motivation and motivated cognition, emotion regulation is often
cited within this framework as a likely explanation for older adults’ high levels of well-
being. Along with the inconsistent findings in past research, the current study suggests that
age differences in emotion regulation may not be captured by examining emotion regulation
broadly, but rather by investigating specific goals and tactics within situations. The current
findings also emphasize the importance of examining emotion regulation tendencies in
everyday life, where participants have more control over their environment (see also Sims et
al., 2015). Laboratory studies high in experimental control have found that when facing
standardized situations, people of different ages often behave quite similarly (e.g.,
Livingstone & Isaacowitz, in press; Sands et al., 2018). Lab studies reveal what people of
different ages would do when facing similar situations; experience sampling reveals what
people actually doin their daily lives. As the current findings suggest, regulating situations
—whether seeking out, avoiding, or changing them in ways that have emotional
consequences—is a large part of daily emotion regulation. This highlights the active roles
that people play in selecting their experiences, which may contribute in important ways to
emotional well-being (see also Sims et al., 2015).

Implications for emotion regulation research

In addition to age differences in regulation, we were also interested in examining normative
patterns of emation regulation within a community sample diverse in age, race, and
educational background. To our knowledge, this is the first experience sampling study to
directly compare the five strategies proposed by the process model, and the first to
distinguish between tactics designed to increase positive aspects, decrease negative ones, and
engage with negative. Similar to past laboratory research, one notable finding was the strong
preference for strategies and tactics that intervene early in the emotional process: Situation-
focused strategies were reported the most frequently, followed by attention, then cognition,
with response-focused strategies being the least frequent. Although examinations of earlier
strategies are becoming more common (e.g., Sands et al., 2018; Eldesouky & English,
2018), it has so far been outpaced by research on cognitive and response-focused strategies
(Webb, Miles, & Sheeran, 2012).

As shown in Figure 1, there was a strong preference for tactics that introduced or increased
positive aspects of the situation, which was even stronger in older adults. These tactics could
be used within negative situations, to “undo” the subjective and physiological effects of
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negative experiences (Folkman, 2008; Fredrickson, 2001), but can also be introduced in the
absence of negativity, to build social, cognitive, and physiological resources (Fredrickson,
2001). A previous experience sampling in younger adults also found more regulation
attempts involved positive emotions than negative, even in a sample high on neuroticism
(Heiy & Cheavens, 2014). The current finding that positive regulation tactics, especially
those early in the emotion-eliciting process, are among the most often used and most
effective, highlights the need to investigate the role of positive emotion regulation—in
addition to the down-regulation of negative emotions—in the context of emotional well-
being in general, and especially with regard to aging.

The current study, in line with other recent research examining wider ranges of strategies
(e.g., Eldesouky & English, 2018; Livingstone & lsaacowitz, in press), finds fewer age
differences than prior studies that examined one or two in isolation. Researchers are
acknowledging that emotion regulation strategies are not used in isolation (e.g., see
“polyregulation,” Ford, Gross, & Gruber, 2019), and as more studies include more strategies,
participants may be able to better distinguish among them and less likely to group them into
more general, less clearly defined categories (e.g., general cognitive change). These findings
may also reflect a difference between lab and experience sampling approaches: Highly
structured lab environments may call for different emotion regulation behavior than
everyday life. Moving forward, therefore, it will be important to consider the context of the
observations. Finally, recent trends in psychological science have placed less emphasis on
finding statistically significant findings. With greater inclination toward transparency and
objective science, researchers are more open to hearing about lack of differences when they
may occur. In this spirit, the findings of this study should considered in the larger context of
research on emotion regulation, which sometimes finds age differences and sometimes does
not.

Limitations and Future Directions

By assessing specific tactics within all five strategies outlined in the process model, we were
able to examine both age differences and normative trends in everyday emation regulation.
We note, however, some specific design considerations. First, we focused on emotion
regulation strategies and tactics that are conscious and intrapersonal. Participants self-
reported on their use of emation regulation, although emotion regulation may occur outside
of consciousness (e.g., Mauss, Bunge, & Gross, 2007). This may especially be the case for
older adults, who have more experience with dealing with emotional events (Charles, 2010).
In addition, we did not explicitly include interpersonal regulation (e.g., Zaki & Williams,
2013), although situation selection could include seeking out other people.

Second, to reduce demand on participants, surveys assessed only general affect rather than
specific emotions. Past research has suggested that regulation use may vary by emotion
(Heiy & Cheavens, 2014), and that age may influence different emotions in different ways,
depending on relevance (e.g., Kunzmann & Thomas, 2014). The use of a bipolar negative-
positive scale also did not allow separate assessment of positive and negative affect, and so
we could not assess decreases in negative affect as separate from increases in positive affect.
As there was such a clear distinction between tactics that introduced or increased positive
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Conclusion

aspects of the situation or experience and those that avoided or reduced negative aspects, it
will be important for future research to disentangle the downstream effects on positive and
negative affect separately. We also did not assess level of arousal, which also appears to play
a role in age differences in emation regulation (Sands & Isaacowitz, 2017). In addition,
effectiveness was assessed via self-report. Although the index was derived from two separate
items, the back-to-back placement of affect ratings before and after regulation could have
introduced demand characteristics.

Third, strategy use was measured as a binary variable, rather than continuous, so we cannot
determine the extent to which each strategy was implemented, the perceived quality of
implementation, or the effort put into the strategy or tactic. In many episodes, people
reported multiple strategies and tactics, but we do not know whether they were used
sequentially or simultaneously. Further research is needed to elucidate how strategies may
work together within contexts.

Fourth, though we tried to distinguish among the five strategies and the specific tactics
within each of those strategies as much as possible, there is often overlap conceptually and
empirically. For example, we focused attentional deployment on shifting attention to aspects
of the external environment, although attentional strategies can also include directing
attention toward or away from internal processes such as physiology and thoughts. On the
other hand, by distinguishing among strategies and tactics, it seems possible that participants
were better able to articulate the specific strategies they used, which provides a clearer
picture of how people regulate in daily life. We provide information regarding the use of
multiple strategies and tactics in the supplemental materials.

This investigation of everyday emotion regulation across the lifespan suggests strong general
normative tendencies to intervene early in the emotional process, and to do so by introducing
or increasing positive aspects of situations, a pattern that appears to be even stronger in older
age. Younger adults may more frequently (but rarely) choose to enter or exacerbate negative
situations, perhaps in pursuit of instrumental goals, while middle-aged adults may focus
more on avoiding negativity. Older adults seek out positivity in situations and attention, and
continue to use the strategies and tactics that are effective across the lifespan. Overall, it was
not that age groups used different strategies or tactics; rather, there were clear general
tendencies, some of which were stronger in certain age groups. Age differences in everyday
emotion regulation, when they do exist, may therefore be more a matter of degree than of

type.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
Frequency of emotion regulation tactic use by age group. Error bars represent standard

errors. Older adults were significantly more likely to seek out positive situations, make
situations more positive, and attend to positive aspects more than younger adults. Middle-
aged adults were more likely to make situations less negative and avoid negative situations.
Younger adults were more likely to seek negative situations and make situations more
negative than older adults.
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Table 1

Means and Standard Deviations for Frequency of Regulation, Strategy Use, and Tactic Use

Variable YA MA OA All

Episodes Regulated 46 (.23) .43(.27) .46(.28) .45(.26)

Situation Selection? 70(26) 62(28) .78(24) .70(27)

Avoid negative? 16(.16) .25(20) .15(.19) .19 (.19)

Seek positive” 44(25) 35(23) .52(26) .44(.25)

Seek negative” 05(08) .02(04) .03(.05) .03(.06)

stay in situation” 11(13) .05(06) .09(11) .08 (.11)

Situation Modification? 67(28) 71(26) .79(21) .73(24)

Less negative” A17(16) 28(23) .18(16) .21(.19)

More positive” 42(24) 42(24) 53(24) .46 (.24)

More negative” 03(05) .02(04) .01(.02) .02(.04)

Accept situation” 13(15) .09(12) .11(19) .11(.16)

Attentional Deploy.? 60(24) .63(30) .72(.26) .65(.27)

Distract from neg” 31(24) 28(23) .24(22) .27(23)

Attend toward pos? 33(22) 37(24) 47 (24) .39 (24)

Attend toward neg? 05 ¢10) 05(09) .05(09) .05 (09)

Cognitive Change” 58(24) 61(28) .66(30) .62(27)

Detached reappraisalb 19(18)  22(20) .19(21) .20(20)

Positive reappraisalb .29(.18) .35(.25) .36(.24) .33(.23)

Negative Focus” 08(12) .06(09) .05(09) .06 (.10)

Accept emotions” 16(17) .10(16) .10(.12) .12(.15)

Response Modulation? 34 (22 41(29)  40(29) .38 (27)

Suppress expression?  11(12) 12(14)  14(18) 12(15)

Mask with positive? 16 (12 20(22) .16(18) 17(18)

ExaggeratelExpress?  08(10) 12(18) 11(15) 10(15)

Other® 11(22) .14(17) .19(23) .15(.21)

Note. Proportions are a function of the number of valid surveys (excluding missing data).

a . . . . -
Strategy-level items were forced choice questions in which participants could choose only yes or no.
Tactic-level items were checkbox questions in which participants could choose as many answers as applied.

cParticipants only saw the regulation subtypes if they indicated “yes” to using the main strategy; they could choose as many as applied. Neg =
negative; pos = positive.
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