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Abstract

Emotion regulation is central to psychological health, and several emotion-regulation strategies
have been identified as beneficial. However, new theorizing suggests the benefits of emotion
regulation should depend on its context. One important contextual moderator might be
socioeconomic status (SES), because SES powerfully shapes people’s ecology: lower SES affords
less control over one’s environment and thus, the ability to se/Fregulate should be particularly
important. Accordingly, effectively regulating one’s emotions (e.g., using cognitive reappraisal)
could be more beneficial in lower (vs. higher) SES contexts. Three studies (AV=429) tested whether
SES moderates the link between cognitive reappraisal ability (CRA; measured with surveys and in
the laboratory) and depression. Each study and a meta-analysis of the three studies revealed that
CRA was associated with less depression for lower-SES but not higher-SES individuals. Thus,
CRA may be uniquely beneficial in lower-SES contexts. More broadly, the effects of emotion
regulation depend upon the ecology within which it is used.
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Emotion regulation is critically implicated in psychological health (Aldao, Nolen-
Hoeksema, & Schweizer, 2009; Kring & Werner, 2004). For example, cognitive reappraisal,
a strategy characterized by reframing an emotional situation in order to change its emotional
impact (Gross & John, 2003), has been consistently linked to positive psychological
outcomes including greater well-being, satisfaction with life, and self-esteem, as well as
lower anxiety and depressive symptoms (Aldao, et al., 2009; Gross & John, 2003; Troy,
Wilhelm, Shallcross, & Mauss, 2010). Importantly, however, multiple theoretical accounts
suggest that no psychological process is universally beneficial for all people in all contexts
(Lazarus, 1993; Mischel, 1968). Rather, the benefits of a particular emotion regulation
strategy should be determined by interactions between individuals and their environments
(Aldao, 2013; Bonanno & Burton, 2013; Cheng, 2001; Lazarus, 1993; Troy, Shallcross, &
Mauss, 2013). This raises the question of whether there are contexts in which reappraisal is
particularly beneficial, and other contexts in which reappraisal may be less beneficial or
even harmful.

Socioeconomic status (SES) may be a particularly powerful moderator of the link between
emotion regulation and psychological health because people from different SES
backgrounds occupy different social environments. SES is typically defined by the
conditions of one’s life, including financial and educational resources, as well as one’s
perceived standing (Kraus, Piff, Mendoza-Denton, Rheinschmidt, & Keltner, 2012). Relative
to those who are higher in SES, those who are lower in SES have less access to material
resources and, as a consequence, have fewer choices and more external constraints placed on
their behaviors and decisions (Kraus et al., 2012; Lachman & Weaver, 1998; Snibbe &
Markus, 2005). These considerations all point to control over one’s environment as one of
the key psychological features of SES: lower-SES (vs. higher-SES) individuals have less
control over the situations they face (Lachman & Weaver, 1998). As others do (Snibbe &
Markus, 2005), we discuss SES as a context rather than as an attribute of the individual,
because SES is so profoundly associated with the social context

The contextual features associated with SES may shape the benefits of emotion regulation:
because lower-SES contexts tend to be characterized by lower levels of control over one’s
environment, being able to effectively regulate one’s emotions may be particularly
important, because greater control is possible over one’s emotions compared to one’s
environment (Chen & Miller, 2012; Forsythe & Compas, 1987; Folkman, 1984; Park,
Folkman, & Bostrom, 2001). Conversely, in higher-SES contexts, where direct control over
the situation is possible, the ability to use effective emotion regulation may be less important
— or even harmful — for psychological health. That is, in more controllable contexts, it may
be more important to take action on the situation than to regulate one’s emotions. In fact,
using emotion regulation to make oneself feel better about the situation may reduce the
motivation or resources needed to take direct action on the situation. Some empirical
evidence has provided initial support for these hypotheses concerning the moderating effects
of controllability: Troy and colleagues found that people who were high in cognitive
reappraisal ability (CRA) were less depressed than those low in CRA if they were facing
relatively uncontrollable stressors, but were more depressed if they were facing relatively
controllable stressors (Troy et al., 2013).
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In sum, given that SES powerfully influences the amount of control one has over one’s
circumstances, effective emotion regulation may be more important for the psychological
health of those lower in SES, relative to those higher in SES. For those lower in SES, CRA
may serve as a critical protective factor, with higher CRA contributing to increased
psychological health and lower CRA contributing to significant psychological health costs.
For those higher in SES, on the other hand, CRA may not be associated with psychological
health.

The Current Investigation

Study 1

Method

In the present investigation, we sought to test whether SES moderates the relationship
between cognitive reappraisal ability (CRA) and psychological health, such that the benefits
of CRA on depression would be greater in lower-SES compared to higher-SES contexts. The
present investigation has five notable features. First, much of the existing research on
reappraisal has employed self-report measures of reappraisal use (Gross & John, 2003 While
attempting to use an effective strategy like reappraisal could be helpful, the theoretical
model described here suggests that the ability to use reappraisal successfully should be a
particularly important contributor to psychological health, above and beyond reappraisal use
(cf. Troy, et al., 2010). In other words, people should benefit from the ability to successfully
reduce their negative emotions using reappraisal above and beyond their (potentially
unsuccessful) attempts to use reappraisal. Thus, the present three studies focused on the
ability to use reappraisal to reduce negative emotions rather than self-reports of habitual
reappraisal use. Second, rather than relying solely on self-reported CRA, we used both
survey and laboratory challenge measures of CRA using validated procedures (Troy et al.,
2010). Third, while there are many indicators of psychological health, we focused on one
particularly important facet of psychological health that has been consistently linked to
lower SES: depression (Dohrenwend et al., 1992). Fourth, lower SES is consistently linked
to heightened stress (Adler et al., 1994; Baum, Garofalo, & Yali, 1999). Therefore, it is
important to consider SES as a moderator in its own right — separate from the effects of
stress. To ensure that the hypothesized interactions between SES and CRA predicted
depression over and above the effects of stress, we controlled for the effects of stress in our
analyses. Lastly, to begin examining the robustness of the obtained effects, we examined our
hypotheses in three studies with different samples and different measures of CRA, and took
a meta-analytic approach across them.

This study was designed to examine the hypothesis that SES moderates the link between
CRA and depression while ruling out the potentially confounding effects of life stress.

Participants and procedure—Adults residing in the United States were recruited via
Mechanical Turk (see Buhrmester, Kwang, & Gosling, 2011) to complete online
questionnaire measures of SES, CRA, life stress, and depression. Participants were excluded
from participating if they were under the age of 18 or were using an IP address coming from
outside of the United States. The questionnaires were piloted to take about fifteen minutes to
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complete. Three hundred thirty three individuals accessed the online questionnaires from M-
Turk. Individuals who did not finish the questionnaires (i.e., who had missing data on at
least one entire questionnaire), who did not have any variance in their answers across
measures, or who took less than three minutes to complete the questionnaires were not
included in analyses. This left a final sample size of 301 for data analysis (52% male, Mage =
36.62, SDyqe = 13.5; age range = 19-74 years). In terms of race, 84% of the final sample
identified as Caucasian, 6% as Asian or Pacific Islander, 6% as African American, 2% as
“other”, 1% as Native American or Alaskan Native, and 1% indicated that they identified
with multiple races. In terms of ethnicity, 92% of the sample identified as not-Hispanic/
Latino, 4% identified as Hispanic/Latino, 3% chose multiple ethnicities, 1% declined to
indicate their ethnicity. All participants provided online consent to participate in the study,
and then completed a demographics questionnaire (including questions about SES as
described below) followed (in order) by each of the measures described below. Participants
were compensated 50 cents for their participation. We did not begin data analysis until the
data collection was complete.

Socioeconomic status (SES)—L.ike others (Dubois, Rucker & Galinsky, 2015, Study 2;
Piff et al. 2010, Study 4; Vinokur et al., 1996), we measured SES with current annual family
income, which was rated on a 1 (“$10,000 or below) to 12 (“$200,000 or above”) scale
(M=5.27, SD=3.06, range: 1-12; see Table 1 for distribution of income). Here, and in
Studies 2 and 3, we asked participants to report income using a scale rather than absolute
income because many people do not know or are not willing to report their exact absolute
income.1

Cognitive reappraisal ability (CRA)—As in previous research (Goldin, Ziv, Jazaieri,
Werner, Kraemer, Heimberg, & Gross, 2012), cognitive reappraisal ability was assessed with
an 8-item self-report measure that was adapted from Gross & John’s (2003) Emaotion
Regulation Questionnaire (ERQ). The items from the reappraisal subscale of the ERQ,
which asks about frequency of reappraisal use, were modified in order to assess one’s ability
to use reappraisal (sample item: “When | really want to, | am very capable of controlling my
emotions by changing the way 1I’m thinking about the situation I’m in.”). All responses were
made on a 1 (“strongly disagree™) to 7 (“strongly agree”) scale, and a total CRA score was
calculated by taking a mean of the 8 items (M=5.12, SD=1.21, a=.95).

Habitual cognitive reappraisal use—To ensure that the hypothesized interaction
between CRA and SES was present over and above the effects of habitual reappraisal use,

IThere is much discussion about how best to measure SES, and there are several approaches to measuring it, including income,
education, occupation, self-reported social rank, as well as various composites of these indicators (e.g., Adler et al., 1994; Kraus et al.,
2012; Kraus & Stephens, 2012; Oakes & Rossi, 2003; Snibbe & Markus, 2005). In the present research, we examined income alone,
education alone, a composite of education and income, as well as a composite of education, income, and occupation as indicators of
SES. Each approach yielded similar results. However, the results were most consistent across the three studies when using income
alone as our indicator of SES. This is understandable because income is the most direct measure of access to material resources (Kraus
& Stephens, 2012), which in turn may be the strongest indicator of the critical feature of SES that should moderate effects of CRA:
control over stressors in one’s environment. Thus, while multiple indicators of SES should be tied to control, we believe income is one
of the strongest socioeconomic determinants of environmental control. For these reasons, and because the present research was not
meant to advance measurement of SES, we do not present or further discuss results for the different approaches to measuring SES.
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we used the reappraisal subscale of the Emotion Regulation Questionnaire (Gross & John,
2003). This subscale consists of six questions that are answered on a 1 (“strongly disagree™)
to 7 (“strongly agree”) scale. A total score was calculated for each person in the sample by
calculating the mean of all six items (M=5.19, SD=1.15, a=.88).

Depressive symptoms—Current depressive symptoms were assessed with a 5-item
version of the Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977).
Participants were asked to report the presence of symptoms experienced in the past week on
a 0 (“rarely or none of the time”) to 3 (“most or all of the time”) scale. A total score was
calculated by taking a sum of the 5 items (M=3.46, SD=3.34, a.=.81). Sum scores in all three
studies were not significantly skewed, therefore, they were not transformed.

Life stress—L ife stress was assessed with a 4-item version of the Perceived Stress Scale
(PSS; Cohen, Kamarck, & Mermelstein, 1983). Participants were asked to indicate their
perceptions of stress in the past two years on each item on a 1 (“Never”) to 5 (“\Very Often™)
scale (sample item: “In the past two years, how often have you felt difficulties were piling up
50 high that you could not overcome them?”). Total life stress scores were calculated by
taking the mean across the 4 items (M=2.70, SD=.90, a=.78).

Analysis Strategy

Results

In all of our primary results reported below (as well as in Study 2 and 3), we examined the
interactions between CRA and SES while statistically controlling for life stress by entering it
as a predictor in the regressions. Before creating interaction terms for CRA and SES, all
independent variables were mean centered. To examine our primary hypothesis, a multiple
regression was conducted with depressive symptoms entered as the dependent variable and
life stress, CRA, SES, and the interaction between CRA and SES entered as the independent
variables. Correlations between all study variables are shown in Table 2. All primary results
are shown in Table 3.

There were significant main effects of life stress and CRA (see Table 3). As predicted, there
was also a significant interaction between SES and CRA. To examine this interaction, values
+ 1 standard deviation on each predictor were plotted according to the procedures outlined
by Aiken and West (1991; see Figure 1).

Simple slopes analyses revealed that higher CRA was associated with significantly fewer
depressive symptoms for those low in SES, g=-.24, {297)=-3.71, p<.001, but was not
associated with depressive symptoms for those high in SES, pg=-.07, £297)=-.93, p=.35.
Thus, there was a small-to-medium effect size observed for those low in SES, and a
significantly smaller effect size for those high in SES.

To ensure that results were not driven by demographic confounds or by habitual cognitive
reappraisal use, we added age, sex, race (binned as Caucasian versus Other — 84% vs. 16%
in the present sample), and habitual reappraisal use individually as covariates to the model
described above. In each model, the interaction between SES and CRA remained significant
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or marginally significant (all5s =.09, all ps<.06). When not controlling for life stress, the
interaction between SES and CRA was not significant, £=.04, £297)=.80, p=.42, although
the shape of the interaction was the same as that shown in Figure 1. Although it is not
possible to definitely explain null results, this could have been due to the fact that there was
a higher correlation between life stress and SES in this study than in the subsequent studies
(see Table 2). Studies 2 and 3 were conducted to confirm that effects of SES replicated when
controlling for life stress but also when not controlling for life stress.

In Study 1, we found support for the hypothesized interaction between SES and CRA: while
CRA appears to benefit people from lower SES, it appears inconsequential for people from
higher SES. While the results of this study provide important preliminary support for the
proposed model, it also has some limitations. Given the time constraints inherent in internet
sampling, brief measures of depressive symptoms and life stress were used, which may have
limited the reliability of these measures. In addition, Study 1 relied solely on self-reports of
CRA, which may be subject to demand characteristics or limitations in introspection.

Study 2 replicated and extended Study 1 by assessing the relationships between CRA, SES,
and depression in a community sample of adult females. All participants in this study had
recently experienced a stressful life event, which led to increased variability in our measures
of life stress and depression and provided a stronger test of our hypothesis that CRA and
SES interact to predict depressive symptoms over and above the effects of life stress. We
also used a more in-depth measure of depressive symptoms — a measure of twenty current
symptoms rather than five statements about general mood -- which constitutes a more valid
and reliable measure of depression. Moreover, to obtain a more comprehensive assessment
of life stress, we measured stress both subjectively (ratings of stress impact) and objectively
(number of events encountered) by asking participants to rate the occurrence and impact of a
wide range of stressful life events. This comprehensive measure of life stress provides a
more valid measure of current life stress that is less likely to be confounded with current
depressive symptoms and socioeconomic status. In contrast to Study 1, these more
comprehensive measures of stress were not significantly correlated with our measure of
socioeconomic status in either Studies 2 or 3 (see Table 2). Finally, rather than relying solely
on self-reports of CRA, which might be subject to biases, we collected both a self-report and
laboratory challenge measure of CRA.

Participants and procedure—Because of known gender differences in emotional
reactivity (Timmers, Fischer, & Manstead, 1998), exposure to stress (Turner, Jay, & William,
1989), and risk for depression (Kendler, Thornton, & Gardner, 2000), and to reduce variance
within the sample that would limit the ability to address some of the core hypotheses being
examined in the larger study, only female participants were recruited for Study 2 as part of a
larger study on adjustment to stress. Portions of the data from this original study were
reported in Troy et al. (2010). Troy et al. (2010) examined the interactive effects of stress
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and CRA on depression, and thus there is overlap between the presently examined and the
previously published data. However, the question examined in the present study is
conceptually distinct from the previously examined one, and stress is featured as a statistical
control rather than a predictor. Thus, the present results are distinct from the previously
reported ones.

A total of 78 women (ages 20-62) participated in a laboratory session that took
approximately 2.5 hours to complete. Sixty-eight women provided complete data on the
questionnaires, leaving 68 participants for analyses involving self-reported CRA (Mage =
34.91, SDyge = 12.50; age range = 19-62 years). Due to time constraints (the lab task was
administered last) and technical difficulties with computer software, 12 women did not
complete the entire laboratory task?, leaving 56 participants who provided complete data on
the lab measure of CRA, (Mage = 35.47, SDyge = 12.51; age range = 20-62 years). Of the 68
participants completing the lab session, 77% identified as White, 6% as Asian/Pacific
Islander, 6% as Black, and 11% indicated that they were “other” when asked to identify their
race. For ethnicity, 85% indicated they were not Hispanic/Latino, 9% indicated they were
Hispanic/Latino, and 6% chose not to indicate their ethnicity.

Participants were recruited in the Denver Metropolitan Area through postings on online
bulletins and flyers in the community for a larger study on stress. To qualify for the study,
participants were required to have experienced a stressful life event during the past three
months. During an eligibility screening on the phone, a stressful life event was defined to
participants as an event that started within the past three months and exerted a significant,
negative impact on participants’ lives. Potential participants were excluded from the study if
they (a) were hospitalized for emotional reasons in the past six months, (b) had attempted
suicide in the past six months.

In addition to the measures described below, participants completed several other self-report
questionnaires and cognitive tasks that are not reported here. All questionnaires were
completed individually, on a private lab computer. The sample size was determined as part
of the original study on adjustment to stress. Consequently, we did not begin analysis of data
for the purpose of the present study before all data were collected.

SES—As in Study 1, SES was measured with one item targeting current annual family
income (on a 1 “less than $10,000 per year” to 6 “$50,000 or above” scale; M=4.75,
SD=1.54; see Table 1).

Self-reported CRA (CRAgRr)—The same self-report measure of CRA reported in Study 1
was used in Study 2 (M=4.83, SD=1.27, a=.92).

Laboratory challenge measure of CRA (CRA( gp)—A standardized laboratory
challenge measure of CRA was used following the procedure previously reported by Troy et

2These twelve participants did not differ from the rest of the sample on any of the measured variables reported in the present study,
including demographic factors (all ps > .50).
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al. (2010). A sadness induction involving four short film clips was presented to each
participant. First, participants watched a two-minute neutral film clip in order to induce a
comparable baseline across all participants. Next, participants were presented with three
two-minute sad film clips pretested to evoke moderate amounts of sadness. The order of the
three sad films was the same for all participants. Participants were simply asked to “watch
the following film clip carefully” during the first sad film clip. During a subsequent sad film
clip, participants were asked to think about the situation they were watching “in a more
positive light” using the same instructions as in previous research (“reappraised film clip”;
Troy et al., 2010). To avoid confounding emotion-regulation effects with habituation,
regression to the mean, or effects specific to one film clip, participants were randomly
assigned to use reappraisal either during the second or during the third sad film clip. There
were no significant differences in CRA between experimental groups.

Immediately after each film clip, participants rated the greatest amount of sadness that they
experienced during the film they just watched on a 9-point Likert scale. Because the
reappraised film was not the same for all participants, sadness ratings were z-scored for each
film clip so that CRA scores could be compared across individuals in different experimental
groups. Change scores were then calculated by subtracting sadness ratings after the
reappraised film clip from sadness ratings after the baseline sad film. Thus a greater score
indicates greater CRA. In the current sample, M=.16, SD=1.03.

Habitual cognitive reappraisal use—As in Study 1, we used the six-item reappraisal
subscale from the Emotion Regulation Questionnaire (Gross & John, 2003; M=5.02,
SD=1.26, a. =.89).

Depressive symptoms—Current depressive symptoms were measured using the Beck
Depression Inventory (BDI; Beck & Steer, 1984), a self-report measure consisting of 21
items. All questions were answered on a 0 (no symptoms present) to 3 (extreme symptoms
present) scale, and all items were summed to create a total depressive symptoms score. One
question, which pertains to suicidal thoughts, was not included due to IRB concerns.
Because the sample in this study was, on average, stressed, average BDI scores were
elevated (M=13.39, SD=8.94, range: 0-45, . = .88).

Life stress—Stressful events were measured with the 46-item Life Experiences Survey
(LES; Sarason, Johnson, & Siegel, 1978). This scale assessed whether or not a variety of
stressful events occurred in the last 6 months, as well as the negative impact of these events
on one’s life (Denisoff & Endler, 2000). Thus, the LES captures the perception of the impact
of negative events (“stress impact” — a relatively subjective element; M=9.79, SD=6.93,
Range: 0-25) as well as the number of negative events experienced (“number of negative
events” — a relatively objective element; A/=3.10, SD=2.50, Range: 0-10).

Self-reported CRA (CRAgRr)—Results are shown in Table 3. There were significant main
effects of stress impact, CRAgg, and SES, and a significant two-way interaction between
CRAGgR and SES.
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As shown in Figure 2, simple slopes analyses revealed that higher CRAgr was associated
with significantly fewer depressive symptoms for those low in SES, f=-.79, {63)=-3.68,
p<.001, but CRAgR was not associated with depressive symptoms for those high in SES, =
-.07, {63)=-.50, p=.62. Thus, we observed a large effect size for the relationship between
CRAgR and depressive symptoms for those low in SES, and a smaller null effect size for
those high in SES.

To ensure that results were not driven by demographic differences or by habitual cognitive
reappraisal use, we added age, race (binned as Caucasian versus Other — 77% versus 23% in
the present sample), and reappraisal use individually as covariates to the model described
above. In each model, the interaction between SES and CRAgg remained significant, gs > .
27, ps < .03, and the shape of the interaction was the same as that depicted in Figure 2.

In addition, because life stress can be assessed both by its subjective impact and also by the
number of stressful life events that have occurred, we re-ran the analyses described above,
this time controlling for the number of negative events encountered. The interaction between
CRAGgR and SES remained significant, g=.27, £63)=2.26, p=.03, and the shape of the
interaction was the same as that depicted in Figure 2.

Lastly, when not controlling for the impact of stress or number of stressful life events, the
interaction between SES and CRAgg was still significant, =.28, {63)=2.29, p=.03, and the
shape of the interaction was the same as that depicted in Figure 2.

Laboratory challenge measure of CRA (CRA| gp)—The same regression models
described above were run, this time using the lab-based measure of CRA| 3y, rather than the
self-reported measure of CRA. Results are shown in Table 3. When controlling for stress
impact, there was a significant effect of SES. The SES x CRA 4y interaction was marginally
significant (p=.09).

As shown in Figure 3, the shape of this interaction is the same as that found with self-
reported CRA. Higher CRA| 5, was associated with significantly fewer depressive symptoms
for those low in SES, f=-.39, {(52)=-2.12, p=.04, but CRA| 4, was not associated with
depressive symptoms for those high in SES, 5=.04, {52)=.22, p=.83. Thus, we observed a
medium effect size for the relationship between CRA g and depressive symptoms for those
low in SES, and a significantly smaller null effect size for those high in SES.

When controlling for the number of negative events rather than their impact, the interaction
of SES and CRA 44 also remained marginally significant, g=.26, £52)=1.92, p=.06, and the
shape of the interaction is the same as that shown in Figure 3. The interaction remained
marginally significant when not controlling for stress impact, and when adding age and race
individually as covariates to the model, g5 > .23, ps <.08.

Study 2 replicated the finding that SES moderates the relationship between self-reported
CRA and depression in a community sample of female participants exposed to elevated life
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stress. For those lower in SES, CRA acted as a buffer against decreased psychological health
while for those higher in SES, CRA was inconsequential.

Although the pattern of results was the same for the self-report versus the laboratory
challenge measure of CRA, the interaction between CRA and SES was only marginally
significant when using the laboratory measure of CRA. This may have been due to reduced
power in this sample. In addition, there appears to be one theoretically important feature of
the laboratory measure: While the self-report measure of CRA assessed one’s perceived
ability to regulate negative emotions /n general (including anger, anxiety, and sadness), the
film clips used for the laboratory task elicited primarily sadness. Thus, the laboratory task
tapped into a narrower ability — the ability to use reappraisal to regulate sadness rather than
negative emotions more generally — and may thus not have fully captured the critical
construct. Study 2 also used a less fine-grained measure of SES (only 6 options to choose
from, rather than 12 in Study 1), which limited variance in SES at the higher end of the
distribution and may have limited our statistical power.

In Study 3 we sought to address the limitations described above and to replicate the findings
of Studies 1 and 2 in another community sample of women exposed to recent life stress who
completed both self-report and laboratory measures of CRA. Importantly, the laboratory
measure of CRA used in Study 3 measured the ability to regulate negative emotions in
general, rather than just the ability to regulate sadness. To improve upon the measurement of
SES in Study 2, we also used a more fine-grained measure of family income that provided
more variance and statistical power. As in Study 2, we also measured both subjective and
objective elements of life stress to ensure that our results were present over and above both
important aspects of life stress.

Participants and procedure—Adult women who had experienced a stressful life event
in the preceding six weeks were recruited to participate in a study on adjustment to stress.
Portions of the data from the larger study are reported in Davis et al. (2014; Study 2). This
study focused on predictors, outcomes, and research questions different from the present
one. Sixty participants (Mage = 28.27, SDyqe = 4.10; age range = 19-35) provided complete
data for all of the self-report measures. Twelve participants were unable to schedule a lab
time or did not show up for their scheduled lab time, which left 48 participants who
provided complete data on the laboratory measure of CRA (Myge = 28.29, SDyge = 4.09; age
range = 19—35).3 Of the 60 participants who completed the self-report measures, 82%
identified as Caucasian, 7% as multiple races, 5% as African American, 3% as American
Indian or Alaskan Native, 2% as Asian or Pacific Islander, and 1% chose not to indicate their
race. In terms of ethnicity, 77% identified as not Hispanic/Latino, 12% identified as
Hispanic/Latino, 8% identified with multiple ethnicities, and 3% chose not to identify their

3These twelve participants did not differ from the rest of the sample on any of the measured variables reported in the present study,
including demographic factors (all ps > .20).
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ethnicity. In addition to the measures described below, participants completed several other
self-report questionnaires and cognitive tasks that are not reported here.

Participants were recruited in the Denver Metropolitan Area through postings on online
bulletins for a larger study on stress. Potential participants were not included in the study if
they (a) were hospitalized for emotional reasons, (b) had recently attempted suicide, (c) had
drug dependency, (d) had past diagnosis of Borderline Personality Disorder (BPD), (e) were
below age 18 or above age 35, or (f) were disqualified for any non-MRI compatible
conditions (e.g. metal in body, left-handed, etc.).

Participants first completed an initial phone screening interview to assess eligibility. Next,
eligible participants completed questionnaires online. Approximately 20 days after
completing questionnaires (M=19.5 days, SD=9.8), participants came to a lab session to
complete the CRA task described below, which took place in the context of fMRI
assessment at The University of Colorado Health Sciences Center. Upon completion of the
session, participants were debriefed and paid $40. All procedures were in compliance with
the local IRB.

The sample size was determined as part of the original study on adjustment to stress.
Consequently, we did not begin analysis of data for the purpose of the present study before
all data were collected.

SES—As in Studies 1 and 2, SES was measured with one item assessing current annual
family income (on a 1 “less than $10,000 per year” to 12 “$200,000 or above” scale;
M=5.85, SD=3.20; see Table 1).

Self-reported CRA (CRAgRr)—The same self-report measure used in Studies 1 and 2 was
used for Study 3 (M=4.89, SD=1.01, a.=.88).

Laboratory challenge measure of CRA (CRA| gp)—A standardized laboratory
paradigm was used to measure cognitive reappraisal ability during the lab session (McRae,
Hughes, Chopra, Gabrieli, Gross, & Ochsner, 2010). This procedure used standardized
negative images from the International Affective Picture System (IAPS; Lang, Bradley, &
Cuthbert, 2001). Before beginning, participants were trained to 1) look at, react naturally,
and not reappraise images that followed the instruction to “LOOK” and 2) decrease their
negative emotions to images that followed the instruction to “CHANGE”. Examples of
reappraisals were provided (e.g., “the situation is not as bad as it first seemed” or “he/she is
feeling better now™). To ensure that participants understood the instructions and that learning
effects did not influence results, all participants were required to generate at least two
correct reappraisals during the training period before advancing to the task. Half of the
baseline neutral and reactivity trials were assessed in blocks with the type of regulation
discussed here (to decrease negative emotion); the other half were distributed throughout
blocks for a second type of regulation unrelated to the present investigation (to increase
positive emotion but not to decrease negative emotion).
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During the task, neutral and negative IAPS images were presented. Neutral images always
followed the instruction to “LOOK?”. Half of the negative images followed the instruction to
“LOOK?”, and the other half of the negative images followed the instruction to “CHANGE”.
Assignment of negative images to the “LOOK” and “CHANGE” conditions was
counterbalanced across participants. For each trial, a screen with the instruction to
“RELAX” was presented for two seconds, an instruction to “LOOK” or “CHANGE” was
presented for an average of two seconds (SD=674.59 ms), a neutral or negative image was
presented for seven seconds, the questions “Rate current NEGATIVE feeling?” “Rate
current AROUSAL?” and “Rate current POSITIVE feeling?” along with a 4-point rating
scale were presented for 3.5 seconds each. Ratings of positive emotion and arousal were not
relevant to the present hypotheses, and we thus do not report results for them. Eighty-four
trials were presented for each participant (28 trials each of LOOK for a neutral image,
LOOK for a negative image, and CHANGE for a negative image).

Participants’ ratings of how negative they felt after each image were used to calculate CRA.
Specifically, an average was taken for how negative participants felt after the negative
images in which they were instructed to LOOK (a=.99 across the 28 trials), and how
negative they felt after the negative images in which they were instructed to CHANGE (a=.
99 across the 28 trials). A difference score was then calculated between these two averages
such that higher values indicated that participants had greater reductions in their negative
emotion when instructed to use cognitive reappraisal (i.e., better CRA; M=0.51, SD=0.39).

Habitual cognitive reappraisal use—As in Studies 1 and 2, we used the six-item
reappraisal subscale from the Emotion Regulation Questionnaire (Gross & John, 2003;
M=4.64, SD=1.05, a=.92).

Depressive symptoms—As in Study 2, current depressive symptoms were measured
using the Beck Depression Inventory (BDI; Beck & Steer, 1984). Because the sample in this
study was, on average, stressed, average BDI scores were elevated (M=14.73, SD=9.16,
range: 0-36, a =.88).

Life stress—As in Study 2, life stress was measured with the 46-item Life Experiences
Survey (LES; Sarason, Johnson, & Siegel, 1978), which included measures of the impact of
negative events (M=11.00, SD=7.37, Range: 0-31) as well as the number of negative events
encountered in the preceding six months (M=5.75, SD=5.20, Range: 0-27).

Self-report measure of CRA (CRAgRr)—ASs summarized in Table 3, there was a
marginal main effect of CRAgr on depressive symptoms. There were no other significant
main effects, and no interaction between CRAgg and SES in predicting depressive
symptoms.

Lab measure of CRA (CRA[ ap)—ASs summarized in Table 3, there was a significant
interaction between CRA| p and SES. As shown in Figure 4, the relationship between
CRA| 4p and depressive symptoms depended on SES: as in the previous two studies, the
negative relationship between CRA gp and depressive symptoms was stronger for
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participants lower in SES, p=-.29, {43)=-1.41, p=.17, than for those higher in SES, p=.32,
#(43)=1.57, p=.12. Although neither slope presented in Figure 4 is significantly different
than zero, the significant interaction indicates that the slopes are significantly different from
each other: for those lower in SES, there was a small-to-medium effect of CRA( g, On
depressive symptoms in the negative direction, while for those higher in SES there was a
small-to-medium effect in the positive direction.

As in Studies 1 and 2, we re-ran our primary analyses controlling separately for the effects
of age and race (binned as Caucasian versus Other — 82% versus 18% in the present sample).
In both cases, the interaction reported in Table 3 remained unchanged (all gs > .34, all ps<.
04). When controlling for the effects of habitual cognitive reappraisal use, the interaction
was marginally significant (8=.28, p<.06), and the shape of the interaction was unchanged.
We also re-ran the analyses described above, controlling for the number of negative events
encountered, rather than the negative impact of stress. The interaction between CRA| 5, and
SES was still significant, =.38, {43)=2.47, p=.02. When not controlling for the impact of
stress or number of stressful life events, the interaction between SES and CRA| g, was still
significant, §=.37, 44)=2.59, p=.01. In each case, the shape of the interaction was the same
as that shown in Figure 4.

Using a laboratory measure of CRA in a community sample of female participants exposed
to elevated life stress, we replicated the finding that CRA interacts with SES to predict
depression. This interaction was present over and above the effects of two measures of life
stress. Overall, the pattern of results was consistent with Studies 1 and 2: the negative
relationship between CRA and depression was stronger for those lower in SES than for those
higher in SES.

We did not replicate the results of Studies 1 and 2 when using the self-report measure of
CRA. As in Study 2, the small sample size in the present study may have reduced power. To
produce a more comprehensive analysis of our results across all three studies, we conducted
a meta-analysis of all the observed interactions, which are presented below.

Meta-Analysis of the Three Studies

As recommended by Cumming (2012), we adopted a meta-analytic approach to the results
of the three studies. Specifically, we adopted a meta-regression approach (Kim, 2011) to
generate standardized regression coefficients and their 95% confidence intervals for the
regression results reported. Although meta-analyses are often conducted to compare results
across investigators, the present three studies used different measures and different samples
to test our hypotheses. Thus, a meta-analytic approach is ideal for examining the
replicability of effects across our studies (Braver, Thoemmes, & Rosenthal, 2014).

The present three studies allowed for the examination of results using different measures of
CRA in samples with different levels of depression and life stress. As shown in Table 1,
levels of SES were comparable across the three studies in terms of the mean and range of
incomes, with participants ranging from very low (<$10,000 per year) to very high (>
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$200,000 per year) family income. Mean income across Studies 1 and 3 was comparable,
1(386)=-0.58, p=.56, n2=.01. When the income scales for Studies 1 and 3 were collapsed
across options 7-12 so that all three studies were on the same scale, mean income across the
three studies was again comparable, A2, 455)=2.14, p=.12, n2=.001. Studies 2 and 3 were
both conducted in Denver, CO, and thus income carried similar implications for SES in these
two studies. One might question whether Study 1 is comparable, since its sample was a
national MTurk sample. However, given all three studies represented a wide range of
incomes (from poverty to wealth, according to the U.S. Department of Health and Human
Services, 2009), and given that range in incomes is a key moderating factor, potential
differences in mean income do not appear to impact the interpretation of the meta-analysis
across studies.

Figure 5 shows the meta-analysis results for the observed interactions between SES and
CRA in predicting depression symptoms. When examining self-report measures of CRA
(Panel A), the hypothesized interaction was significant in two of the three studies and in the
meta-analysis. When examining the laboratory measures of CRA (Panel B), the
hypothesized interaction was significant in one of the two studies, was marginally significant
in the second study, and was significant in the meta-analysis.

Figures 6 and 7 show the meta-analysis results for the simple effects corresponding to each
of the observed interactions across the three studies. To calculate simple effects, the multiple
regression results described above were used to generate estimated means for values + 1
standard deviation on SES according to the procedures outlined by Aiken and West (1991).
This allowed us to examine the direction of the observed interactions in each study and to
test our hypothesis that the negative relationship between CRA and depressive symptoms
would be strongest in lower SES, relative to higher SES, individuals. The results of the
meta-analysis provide the standardized regression coefficients for the relationship between
CRA and depression symptoms for lower versus higher SES.

Figure 6, which depicts the simple effects when using self-report measures of CRA, shows
the predicted pattern of results. For those lower in SES (Panel A), two out of the three
studies and the meta-analysis show a significant negative relationship between CRA and
depressive symptoms. On the other hand, for those higher in SES (Panel B), all three studies
and the meta-analysis show no significant relationship between CRA and depressive
symptoms (though the relationship is marginally significant in one study and the meta-
analysis). Overall, the meta-analysis suggests a small to medium effect size for those low in
SES (M=-.27, SE=.06, 95% CI = [-.38, -.15]), and a small and non-significant effect size
for those high in SES (M=-.10, SE=.06, 95% CI = [-.21, .02]). Indeed, the estimated effect
size for those high in SES was less than half the size of the effect for low SES.

Figure 7 depicts the simple effects when using laboratory measures of CRA. The pattern was
similar to that depicted in Figure 6. For those lower in SES (Panel A), one study and the
meta-analysis found significant negative relationships between CRA and depressive
symptoms. Conversely, for those higher in SES (Panel B), neither study nor the meta-
analysis showed a significant relationship between CRA and depressive symptoms. Overall,
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the meta-analysis suggested a medium effect size for those lower in SES (M=-.34, SE=.14,
95% CI = [-.61, —.07]), and a small and nonsignificant effect size for those higher in SES
(M=.16, SF=.14, 95% CI = [-.11, .43]).

General Discussion

In the present research, we tested whether the benefits of emotion regulation depend on a
person’s sociocultural context. Given that lower (versus higher) SES affords less personal
control over the environment (Kraus et al., 2012; Lachman & Weaver, 1998; Snibbe &
Markus, 2005), SES should be a crucial moderator of the effects of emotion regulation, and
effective emotion regulation should be especially important in lower-SES contexts. We
tested this hypothesis with cognitive reappraisal, a form of emotion regulation that is
especially effective at reducing negative emotion (Gross & John, 2003). Across three
studies, we found support for this hypothesis using both self-report and laboratory-based
measures of cognitive reappraisal ability (CRA), as well as when controlling for life stress.
Thus, differences in income are important for understanding the benefits of emotion
regulation: individuals with lower SES may benefit more from the ability to successfully
regulate emotions, while individuals with higher SES may not experience such benefits.

The present three studies were comparable in terms of mean income levels (see Table 1), and
each study included people from a wide range of incomes — from poverty at the low end
through wealthy at the high end. Indeed, according to federal poverty guidelines (U.S.
Department of Health and Human Services, 2009), if we assume an average family size of 4,
nearly 20% of Samples 1 and 3, and about 10% of Sample 2 were living below the federal
poverty threshold of $22,050 per year. In addition, nearly 10% of the participants in Samples
1 and 3 reported relative wealth (incomes over $100,000 per year; in Sample 2, we did not
capture differences in income above $50,000). These data suggest that what moderates the
effects of reappraisal ability on psychological health is not just relative income within our
present samples, but rather, absolute income relative to national income levels.

Given that many past studies have found consistent positive relationships between cognitive
reappraisal and psychological health (Gross & John, 2003), some may find it surprising that
there was no significant effect of CRA on depressive symptoms for those high in SES.
Importantly, however, past meta-analyses have revealed only small-to-medium effect sizes
for the relationship between reappraisal and psychological health (Aldao et al., 2010), which
suggests the presence of moderators. The current investigation corroborates that SES is such
a moderator.

Theoretical Implications

The present results provide support for person-by-situation accounts of emotion regulation,
which suggest that particular strategies like cognitive reappraisal are not universally
beneficial or harmful. Instead, the adaptiveness of an emotion regulation strategy depends
upon the context within which it is used (Aldao, 2013; Bonanno & Burton, 2013; Kashdan
& Rottenberg, 2010; Troy et al., 2013). For example, although reappraisal tends to be
beneficial on average (Aldao et al. 2010), it appears to be less beneficial or even maladaptive
in relatively controllable stressful contexts (Troy et al., 2013). The emotional intensity of a
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situation also appears to be an important moderator of the effects of reappraisal (Sheppes &
Gross, 2011).

The present results also add to a growing literature emphasizing the pervasive influence of
culture as a moderator of the effects of emotion regulation (Butler, Lee, & Gross, 2009; Le
& Impett, 2013; Mesquita & Albert, 2007). Within middle-class U.S. culture, exerting
control over one’s environment (versus one’s self) is generally emphasized (Heckhausen &
Schulz, 1995; Morling, Kitayama, & Miyamoto, 2002). However, research and theorizing
suggest that the sociocultural context influences how much someone values controlling their
environment: those lower in SES are more likely to value secondary control strategies, or
changing oneself to adjust to the environment (Chen & Miller, 2010; Kraus et al., 2012;
Snibbe & Markus, 2005). Our results take this important idea one step further: in addition to
valuing secondary control strategies like cognitive reappraisal more, lower-SES individuals
also seem to benefit from these strategies more than higher-SES individuals. Because they
have fewer resources available to change the environment directly (Chen & Miller, 2010),
individuals low in SES may derive particularly important psychological benefits from being
able to successfully regulate their emotions.

Practical Implications

The present results carry important implications for improving psychological health.
Notably, individuals from lower-SES backgrounds are at greater risk for psychological
problems, including depression (Adler et al., 1994). The present results suggest that
cognitive reappraisal, and emotion regulation more generally, may be an important
protective factor in lower-SES contexts. Conversely, low levels of CRA may constitute an
important risk factor for those who are lower in SES. Although ideally we should keep stress
and inequality from occurring in the first place, this is not always possible. Thus, increasing
resilience through cognitive reappraisal — a learnable skill (Denny & Ochsner, 2014) —
provides a cost-effective and promising target for prevention and intervention for those
lower in SES. Importantly, the direct link between SES and CRA across the three present
studies was inconsistent and, for the most part, not significant. Thus, the present data do not
suggest that those lower in SES are any worse or better at reappraisal, on average. Instead,
lower-SES individuals seem to benefit more from higher CRA. Consequently, interventions
targeting individuals low in SES and low in CRA may be most effective at increasing
psychological health.

Our results also suggest that CRA is less consequential for psychological health for
individuals high in SES. For these individuals, taking direct action to change their
environment — rather than regulating the self — may be more strongly tied to psychological
health. Interestingly, the results of Study 3 indicate that higher levels of CRA may actually
be associated with more depression. These findings are consistent with past research that
found that CRA is associated with worse outcomes in highly controllable contexts (Troy et
al., 2013), perhaps because heightened levels of self-regulation may prevent one from taking
direct action to solve a problem. The present studies did not include measures of active
coping such as problem solving, and thus we are not able to examine this hypothesis
directly. Given that the positive relationship between CRA and depression for those high in
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SES was only a statistical trend present in one of the three studies, it is not presently
warranted to conclude that CRA is harmful for high-SES individuals. Therefore, the
hypothesis that self-regulation could lead to worse outcomes for higher-SES individuals
should be further studied in future research.

Our findings are also broadly consistent with the shift and persist model (Chen & Miller,
2012), which proposes that shifting one’s perspective on stressful events (a process akin to
reappraisal) is an important contributor to physical health, and that this is the case more so
for lower-SES than for higher-SES individuals. Recent empirical tests of this model have
found that lower-SES individuals who shift and persist are protected against the negative
physical health effects of stress (Chen, Lee Cavey, & Ho, 2013; Chen, et al., 2012). The
measure of ‘shifting and persisting” used in this area of research does not directly tap
reappraisal ability, but rather the tendency to “shift” (reappraise) and “persist” (persevering
with optimism for the future). Nonetheless, these findings suggest the possibility that
reappraisal might be beneficial not just for lower-SES individuals’ psychological but also
their physical health.

Limitations and Future Directions

There are some important limitations of the present studies. All three studies were cross-
sectional, which prevents us from drawing causal conclusions about the relationships
between CRA, SES, and depression. For instance, it may be that depression and SES interact
to predict CRA, rather than the other way around. Although we believe that our proposed
model is the most parsimonious and consistent with theorizing and previous research, in
which SES and CRA are predictors of outcomes like depression, we cannot definitively rule
out this alternate explanation. We also sought to rule out some key confounds in the present
study, including life stress, age, and race. However, there may still be unmeasured aspects of
SES that drive our results. Future studies using longitudinal designs would provide stronger
evidence for our proposed model.

Some characteristics of our samples also led to limitations. Although Studies 2 and 3 were
community samples, they both involved adult females who were all exposed to recent life
stress. These features limit the generalizability of the findings from Studies 2 and 3,
although Study 1 offers converging evidence from a non-stressed sample of men and
women. In addition, because Studies 2 and 3 were multi-method laboratory studies that were
much more labor intensive, the sample sizes were smaller, which limited statistical power. It
is important to interpret these smaller laboratory studies in the context of the larger MTurk
sample obtained for Study 1.

Our results remained significant when controlling for minority status (Caucasian versus
other). However, given that the cell sizes for minority participants were low in each of our
three samples, it is impossible for us to more methodically examine how race/ethnicity may
moderate the effects of reappraisal. This is important to note, because past research has
found that reappraisal is negatively associated with psychological health among individuals
experiencing high levels of oppression based on their ethnicity (Perez & Soto, 2011; Yoo &
Lee, 2005). Given that SES, race/ethnicity, and oppression tend to overlap, it will be
important for future research to consider how these contexts may exert differential or
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additive effects on the relationships between emotion regulation and psychological health,
and to identify important boundary conditions for the positive effects of reappraisal.

The meta-analysis we conducted across the three studies yielded results consistent with our
hypotheses. However, the hypothesized interactions did not replicate in every measure of
CRA in each individual study. While it is impossible to definitively explain null results, the
presence of both sampling and measurement error in each of our studies could have led to
variance in findings across studies even though there is a true effect present (Stanley &
Spence, 2014). However, the variability in our findings could also be due to an additional
moderating variable or confounds not accounted for in the present study. Additional future
studies using larger samples are needed to further confirm the present results. However, the
meta-analytic approach taken here, documenting a consistent pattern of results across
multiple types of samples and multiple measures of CRA (A=429), lends support to the
conclusion that CRA is more beneficial in lower compared to higher-SES contexts.

In the present studies, we focused on one theoretically important aspect of SES — income —
because we believe that one’s income should be most strongly tied to the hypothesized
mechanism underlying our reported relationships: control over one’s environment.
Unfortunately, the present studies did not include direct measures of controllability, so we
were unable to test this key mechanism. It will be important for future research to directly
examine the role of controllability in modulating the effects of CRA on psychological

health. In addition, SES is a multi-faceted construct. While we believe that income is one
important aspect of SES, it will be important for future work to systematically examine other
facets of SES, including subjective SES.

We also chose to focus on one key emotion regulation strategy — cognitive reappraisal —
because it has been shown to be an effective way to change emotional experiences across
studies (see Webb, Sheeran & Miles, 2012 for a meta-analysis). From the point of view of
our model, however, we believe that any strategy that allows an individual to successfully
regulate their emotional experiences would show the same patterns we reported here. Thus,
it will be important for future research to examine other emotion regulation strategies in
order to test this hypothesis.

Concluding Comment

The ability to regulate one’s emotions effectively using cognitive reappraisal has been
consistently linked to positive psychological health outcomes. Both theoretical and empirical
accounts, however, suggest that it is important to consider the context in which emaotion
regulation strategies are used. Socioeconomic status (SES) is a powerful and integral part of
one’s ecology. In particular, it is associated with the amount of control one has over one’s
environment. The present three studies provide support for the hypothesis that effective
emotion regulation is a particularly important contributor to psychological health in lower-
SES contexts, but is much less consequential in higher-SES contexts.
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Figure 1.

The interaction between self-reported cognitive reappraisal ability (CRA) and
socioeconomic status (SES) on current depressive symptoms controlling for perceived stress
in Study 1. Values depict estimates at + 1 SD for CRA and SES. Asterisk indicates a slope
that is significantly different from zero.
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Figure 2.

The interaction between self-reported cognitive reappraisal ability (CRA) and
socioeconomic status (SES) on current depressive symptoms controlling for stress impact in
Study 2. Values depict estimates at + 1 SD for CRA and SES. Asterisk indicates a slope that

is significantly different from zero.
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Figure 3.
The interaction between a lab measure of cognitive reappraisal ability (CRA) and

socioeconomic status (SES) on current depressive symptoms controlling for stress impact in
Study 2. Values depict estimates at + 1 SD for CRA and SES. Asterisk indicates a slope that
is significantly different than zero.
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Figure 4.

The interaction between a lab measure of cognitive reappraisal ability (CRA) and
socioeconomic status (SES) on current depressive symptoms controlling for stress impact in
Study 3. Values depict estimates at + 1 SD for CRA and SES. Asterisk indicates a slope that

is significantly different than zero.
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Figure5.

Forest plot and 95% confidence intervals for the interaction between self-reported (Panel A)
and lab-based measures of CRA (Panel B) and SES in predicting depressive symptoms
across three studies. The reference line at zero depicts the inability to reject the null

hypothesis that there is no interaction between self-reported CRA and SES.
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Forest plot and 95% confidence intervals for the simple effect of self-reported CRA on
depression symptoms for low SES (Panel A) versus high SES (Panel B). Values for low and
high SES depict values + 1 SD on SES. The reference line at zero depicts the inability to
reject the null hypothesis that there is no relationship between CRA and depression

symptoms for those either low or high in SES.
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Forest plot and 95% confidence intervals for the simple effect of lab measures of CRA on
depression symptoms for low SES (Panel A) versus high SES (Panel B). Values for low and
high SES depict estimated values + 1 SD on SES. The reference line at zero depicts the

inability to reject the null hypothesis that there is no relationship between CRA and

depression symptoms for those either low or high in SES.
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