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Socioeconomic Status as a Moderator of the Link Between Reappraisal and
Anxiety: Laboratory-Based and Longitudinal Evidence

Emily F. Hittner, Katie L. Rim, and Claudia M. Haase
Northwestern University

Cognitive reappraisal reduces anxiety, but we know little about how socioeconomic status (SES) moderates
this association. Drawing from developmental, affective, and health psychological frameworks, the present 2
studies investigated SES as a moderator of reappraisal and anxiety using performance-based (Study 1) and
self-report (Study 1 and 2) measures of reappraisal; analyzing nonclinical (Study 1) and clinical (Study 2)
symptoms of anxiety; and utilizing a small, laboratory-based study (Study 1) and a large-scale 9-year
longitudinal study (Study 2). Across studies, findings showed that reappraisal predicted lower anxiety at low
levels of SES but did not or less so at high levels of SES. These results were found for self-report measures
of reappraisal; generalized across nonclinical and clinical symptoms of anxiety; and emerged both concur-
rently and prospectively across 9 years. Findings remained stable when controlling for a number of covariates,
including age, gender, and race; were more robust for income than education; largely generalized across
gender (except for a men-specific moderation effect for education in Study 2); and were directional such that
SES did not moderate associations between anxiety and changes in reappraisal. These findings highlight the
importance of considering socioeconomic context in the link between reappraisal and anxiety.
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Cognitive reappraisal strategies are powerful emotion regulatory
strategies that allow us to modulate emotion through reconsidering,
reframing, or gaining a new perspective on lived or anticipated ex-
periences (Gross, 1998b; McRae, 2016). Cognitive reappraisal not
only reduces negative emotions in the moment (Gross, 1998a), but
also benefits well-being and mental health in the long-term (Aldao,

Nolen-Hoeksema, & Schweizer, 2010; Cisler, Olatunji, Feldner, &
Forsyth, 2010; Gross & John, 2003; Rottenberg & Johnson, 2007;
Silk, Steinberg, & Morris, 2003). Despite profound interest in reap-
praisal among both researchers and practitioners (Beck, 2011; Gross,
2013) and the importance of socioeconomic context in emotion reg-
ulation (Aldao, 2013; McRae, 2016; Troy, Ford, McRae, Zarolia, &
Mauss, 2017), we know little about whether and how socioeconomic
context shapes associations between reappraisal and mental health.
Building on developmental (e.g., Haase, Heckhausen, & Wrosch,
2013), affective science (e.g., Troy, Shallcross, & Mauss, 2013), and
health psychological (e.g., Chen & Miller, 2012) frameworks, the
present two studies examined how socioeconomic status (SES) mod-
erates the association between cognitive reappraisal and anxiety, as a
prevalent mental health issue.

Cognitive Reappraisal and Anxiety

Nonclinical symptoms of anxiety (e.g., restlessness, difficulty
concentrating, feeling on edge) are quite prevalent (Crawford,
Henry, Crombie, & Taylor, 2001) and generalized anxiety (e.g.,
excessive anxiety or worry that occurs nearly every day about
multiple events and persists more than 6 months) is one of the most
common forms of psychopathology with prevalence rates of anx-
iety disorders up to 18% in the United States (Kessler, Chiu,
Demler, Merikangas, & Walters, 2005). In contrast to maladaptive
emotion regulation strategies (e.g., rumination, suppression, avoid-
ance), reappraisal is a prominent antidote to anxiety, predicting
lower levels of anxiety symptoms in normal (Hofmann, Heering,
Sawyer, & Asnaani, 2009) and clinically anxious (cf. Campbell-
Sills, Ellard, & Barlow, 2014) samples. At the same time, these
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associations are not very strong (a meta-analysis revealed small to
medium effect sizes; Aldao et al., 2010). Thus, researchers have
become increasingly interested in moderators of the reappraisal-
anxiety link, ranging from physiological arousal (Hofmann et al.,
2009) to social competence (Kaeppler & Erath, 2017). Yet, re-
search on contextual moderators, such as SES, has been rare.

Socioeconomic Status as a Moderator

SES can be defined as a representation of an individual’s rela-
tive position in an economic-social-cultural hierarchy tied to
power, prestige, and control over resources (Weber, 1922) and can
be measured on a number of dimensions, including income and
education (Diemer, Mistry, Wadsworth, López, & Reimers, 2013).

The lives of individuals across the SES spectrum differ in many
ways (e.g., Kraus, Piff, Mendoza-Denton, Rheinschmidt, & Kelt-
ner, 2012). Individuals from lower-SES backgrounds often face
greater uncontrollability in their lives (e.g., unsafe housing; inse-
cure job) and have less control over resources to actively change
their environments (e.g., Brady & Matthews, 2002). Several de-
velopmental, affective, and health psychological frameworks pro-
pose that when individuals face uncontrollability in the external
world, it becomes crucial for them to be able to change their inner
world (e.g., through reappraisal) to maintain well-being and mental
health. This suggests that reappraisal may become particularly
important in reducing anxiety for individuals from lower-SES
backgrounds (see McRae, 2016) and a substantial body of theo-
retical and empirical work supports this proposition.

First, developmental-regulation perspectives, such as the moti-
vational theory of life span development (e.g., Haase et al., 2013;
Heckhausen, Wrosch, & Schulz, 2010) have long proposed that
different regulation strategies (i.e., aimed at changing internal
processes vs. changing the environment) are differentially adaptive
depending on the amount of control an individual has over their
environment. Regulation strategies that seek to change internal
processes (e.g., by changing how one thinks about a situation as in
cognitive reappraisal) are thought to be adaptive in contexts that
offer less control over the environment (cf. Rothbaum, Weisz, &
Snyder, 1982), whereas regulation strategies that aim to change the
environment are thought to be adaptive in contexts that offer more
control over the environment. This proposition has received sub-
stantial support in empirical studies, which often have focused on
age as a proxy for control opportunities (Heckhausen et al., 2010).
Older adults typically have less control due to greater cognitive,
health, and financial limitations (Carstensen, Isaacowitz, &
Charles, 1999) and they also perceive less control (Heckhausen &
Baltes, 1991) vis-à-vis their environment compared with younger
adults. As such, regulation strategies that seek to change internal
processes, such as reappraisal, have been shown to be most adap-
tive for well-being and health at older ages in numerous studies
(for reviews see Haase et al., 2013; Heckhausen et al., 2010).
Although much of the work in this area has focused on age as a
proxy for control opportunities, there is also more direct evidence
for the differential adaptiveness of reappraisal strategies across
different levels of SES. Specifically, reappraisal strategies (e.g.,
finding “something positive, even in the worst situations”) have
been found to be particularly beneficial for well-being (i.e., using
a composite measure of life satisfaction, worry and disappoint-

ment) under financial stress (e.g., difficulties in paying bills;
Wrosch, Heckhausen, & Lachman, 2000).

Second, and in a similar vein, person-by-context models of emotion
regulation have proposed that reappraisal becomes particularly adap-
tive in contexts that offer little control opportunities and these models
extend this proposition specifically to low-SES contexts (McRae,
2016; Troy et al., 2013). This perspective proposes that, compared
with individuals of higher-SES backgrounds, individuals from lower-
SES backgrounds have less access to material resources that can be
harnessed to change their environment; these constraints shape per-
ceived control and increase the importance of emotion regulation
strategies, such as reappraisal. Supporting this view, empirical find-
ings have indeed shown that higher reappraisal (e.g., seeing things “in
a more positive light”) predicts lower depression under uncontrollable
(but not controllable) stress (Troy et al., 2013) and in low- (but not
high-) SES contexts (Troy et al., 2017). Similarly, when individuals
from higher-SES backgrounds face uncontrollable stressors (e.g.,
chronic illness), reappraisal is also beneficial for health outcomes (cf.
Heckhausen et al., 2010).

Third, the “shift-and-persist model” of SES and physical health has
likewise emphasized the adaptiveness of “shift” (i.e., reappraisal)
strategies in protecting individuals from the adverse health conse-
quences of low SES (Chen & Miller, 2012). More specifically, indi-
viduals from low-SES backgrounds who use “shift” (i.e., akin to
reappraisal) and “persist” (i.e., akin to perseverance) strategies are
thought to be protected from poor health; individuals from high-SES
backgrounds who use these strategies are not thought to have better
health. Empirical findings have supported this model in showing that
among adults who experienced low childhood SES, individuals that
engaged in reappraisal strategies (e.g., finding “something positive,
even in the worst situations;” as in Wrosch et al., 2000) have lower
levels of physiological health risk (i.e., indexed by a composite risk
score of several biological systems including the cardiovascular sys-
tem, autonomic nervous system and HPA-axis; Chen, Miller, Lach-
man, Gruenewald, & Seeman, 2012).

Taken together, theory and findings from developmental, affec-
tive science, and health psychological frameworks point toward
reappraisal—one of the most commonly studied emotion regula-
tion strategies that changes internal processes (e.g., Aldao et al.,
2010; Buhle et al., 2014; Gross & John, 2003; McRae, 2016)—as
a strategy that might be beneficial for other facets of health in
low-SES contexts.

Methodological Considerations

While there has been building momentum in probing how SES
moderates associations between reappraisal and aspects of mental
health, there have been no studies examining associations with
anxiety directly. Moreover, we have yet to examine whether re-
sults emerge for (a) measures of self-report and performance-based
reappraisal (Bloch, Haase, & Levenson, 2014); (b) nonclinical and
clinical symptoms of anxiety (Marcus, Sawaqdeh, & Kwon, 2014);
(c) income and education aspects of SES; and (d) not only con-
currently, but also longitudinally.

Measures of self-report versus performance-based
reappraisal. Reappraisal studies often assess self-reported (ha-
bitual) use of reappraisal strategies, such as whether individuals
report that they “can find something positive, even in the worst
situations” (Wrosch et al., 2000) or “think about it in a way that
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helps me stay calm” when faced with a stressful situation (Gross &
John, 2003). In contrast, laboratory-based studies of emotion reg-
ulation often use more objective measures of reappraisal perfor-
mance that assess, for example, to what extent individuals can
downregulate emotional experience when instructed to reappraise
(vs. when instructed to “just watch”) emotion-eliciting stimuli
(e.g., Gross & Levenson, 1997; Jackson et al., 2003). Measures of
self-report reappraisal can easily be administered in large-scale
surveys; performance-based measures of reappraisal can assess
actual reappraisal ability (cf. Gross, 2013).

Nonclinical versus clinical symptoms of anxiety. Previous
studies of how SES moderates the effect of reappraisal on mental
health have exclusively examined nonclinical mental health symp-
toms (and none have examined anxiety). There has been a lively
debate over whether mental health and its building blocks can be
best conceptualized in terms of continuous symptoms or discrete
syndromes (e.g., Insel et al., 2010; Lilienfeld & Treadway, 2016;
Morris & Cuthbert, 2012). Regardless of the model adopted,
determining whether findings generalize across nonclinical and
clinical symptoms of anxiety or not will have important implica-
tions for etiology and treatment approaches.

Income versus education. Previous studies have differed widely
in the aspects of SES under investigation, mirroring the general
diversity in approaches toward measuring SES (Diemer et al., 2013).
Income and education are among the most widely studied aspects
of SES with substantial, but not high, intercorrelations (Ensminger,
Fothergill, Bornstein, & Bradley, 2003; Winkleby, Jatulis, Frank,
& Fortmann, 1992). Income captures a dynamic representation of
an individual’s access to and control over resources and can be
quite variable from year to year (Duncan & Rodgers, 1988);
education (typically indexed by the highest education level com-
pleted) is a more static SES measure.

Concurrent versus longitudinal associations. Previous work
on reappraisal and anxiety has often used cross-sectional study
designs. Longitudinal work (e.g., McLaughlin, Hatzenbuehler,
Mennin, & Nolen-Hoeksema, 2011; Wirtz, Hofmann, Riper, &
Berking, 2014) has shown that aspects of emotion (dys-)regulation
predict increases in anxiety symptoms over time; however, these
studies either did not assess reappraisal or did not find evidence for
longitudinal effects of reappraisal specifically and none of them
considered SES as a moderator. Cross-sectional study designs can
typically be administered at lower costs; longitudinal study designs
allow for testing prospective associations of reappraisal with anx-
iety as an important real-world outcome.

The Present Studies

The present two studies are, to our knowledge, the first to
examine how socioeconomic status moderates the association be-
tween cognitive reappraisal and anxiety. Drawing from develop-
mental, affective science, and health psychological frameworks
(Chen & Miller, 2014; Haase et al., 2013; Troy et al., 2017), we
hypothesized that greater reappraisal would predict lower levels of
anxiety at lower SES levels but not, or less so, at higher SES
levels. We tested this hypothesis in two very different studies,
capitalizing on the methodological strengths of each. Study 1 was
a small, laboratory-based study of married spouses from highly
diverse SES backgrounds that allowed us to examine measures of
both self-report reappraisal (through validated questionnaires) and

performance-based reappraisal (through an established paradigm
assessing emotion in reactivity and reappraisal trials; Gross &
Levenson, 1997) and to examine nonclinical anxiety symptoms.
Study 2 was a large longitudinal survey study of a national sample
(Midlife in the U.S. [MIDUS]) that allowed us to examine clinical
symptoms of generalized anxiety and investigate longitudinal as-
sociations over a 9-year period. Across studies, we analyzed a
composite SES measure of income and education (cf. Diemer et
al., 2013). Follow-up analyses were conducted to determine (a)
robustness of the findings when controlling for age, gender, race,
and marital status (the latter only in Study 2; all participants were
married in Study 1); (b) whether SES effects were driven by
income or education; (c) generalizability of the findings across
gender (because of well-documented gender differences in anxi-
ety; cf. Madden, Barrett, & Pietromonaco, 2000); and (d) direc-
tionality of longitudinal associations between reappraisal and anx-
iety (in Study 2 only).

Study 1

Method

Participants. The sample consisted of 112 married spouses
from highly diverse SES backgrounds (49% female; age: M �
43.2 years, SD � 8.7 years; income: M � 4.2, SD � 2.0 [on a scale
from 1 � less than $20,000 to 7 � greater than $150,000];
education: M � 15.9 years, SD � 2.6 years; 41.1% White, 34.8%
Black, 7.1% Asian, 7.1% Latino, 1.2% Hawaiian/Pacific Islander,
and 4.5% Multiracial Race) who had a child between 5 and
18 years as a part of a larger research project.1 This study was
approved by the Northwestern University Institutional Review
Board. All couples were compensated with $100 for study
participation. Participants completed self-report measures of
reappraisal and anxiety. In addition, a subsample (n � 76)
completed the laboratory-based paradigms from which we de-
rived measures of performance-based reappraisal. Spouses who
completed the laboratory-based paradigms did not differ from other
spouses in terms of self-report reappraisal, income, education, anxi-
ety, or gender, ps � .05; spouses who completed the laboratory-based
paradigms were significantly younger than other spouses, t(106) �
�3.06, p � .003.

Procedure. Our analyses focused on (a) laboratory-based
assessments of emotion reactivity and reappraisal and (b) ques-
tionnaire assessments of reappraisal, anxiety, and SES. For the
laboratory-based assessment, following established procedures
(e.g., Shiota & Levenson, 2009), participants individually
watched short film clips (average 2.93 min long) designed to
elicit specific emotions with (a) a 60-s baseline period before
each film clip, and (b) a reactivity trial with instructions:
“Please watch the film,” (c) a reappraisal trial with instructions:
“If you have any feelings as you watch the film clip, please try
to think about what you are seeing in such a way that you feel
less negative emotion,” and (d) a 20-s postfilm-clip period after
each film. Participants watched sad film clips in both the
reactivity trial (i.e., an excerpt from the movie 21 Grams in
which a mother learns of the death of her two daughters) and the

1 Data from Study 1 is available to other researchers upon request.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

3REAPPRAISAL IN CONTEXT



reappraisal trial (i.e., an excerpt from the movie Champ in
which a young boy tries to wake up his dead father) that have
been used successfully in prior research (e.g., Shiota & Leven-
son, 2009). At the beginning and after each film clip, partici-
pants reported on their emotional experiences.

Measures.
Self-report reappraisal. Self-report reappraisal was measured

using the reappraisal subscale from the Emotion Regulation Ques-
tionnaire (ERQ; six items; e.g., “I control my emotions by chang-
ing the way I think about the situation I’m in;” � � .82; 1 �
strongly disagree, 7 � strongly agree; Gross & John, 2003).

Performance-based reappraisal. Performance-based reap-
praisal was measured using sadness experience during the reap-
praisal trial (controlling for sadness experience in the reactivity
trial; Table S1 in the online supplementary material). Specifically,
to assess sadness experience, participants rated how strongly they
felt sadness during the film clip (0 � none, 8 � the most in my life;
Ekman, Friesen, & Ancoli, 1980) after each film clip. Sadness
experience during the reappraisal trial was then reverse-coded such
that higher values reflected greater reappraisal.

Socioeconomic status. Socioeconomic status was measured
using (a) household income (i.e., “What is your family’s annual
household income (before taxes)?;” 1 � less than $20,000, 7 �
greater than $150,000); and (b) highest completed years of edu-
cation (i.e., “What is the highest level of education you have
obtained?;” 8 years � high school/GED, 21 years � PhD., MD, or
other professional degree). Income and education were standard-
ized and averaged to create a composite SES measure.

Anxiety. Anxiety was measured using the Beck’s Anxiety
Inventory (BAI; 21 items; e.g., “fear of worst happening” during
the last month; � � .86; 0 � not at all, 3 � severely; Beck,
Epstein, Brown, & Steer, 1988).

Covariates. Covariates included age (in years); gender (0 �
male; 1 � female); and race (0 � other; 1 � White).

Data analyses. Multilevel modeling was conducted using
the MIXED command in SPSS with clustering at the couple
level2 to account for nonindependence of dyadic data (Kenny,
Kashy, & Cook, 2006). Clustering at the couple level required
that data were structured in a person pairwise format (e.g., each
row included a spouse’s data). To test our main hypothesis,
analyses included anxiety as the dependent variable and reap-
praisal (i.e., self-report reappraisal or sadness experience during
reappraisal trial), SES, the interaction between the two, and
(because of the nature of this dyadic data set) gender as pre-
dictor variables. When analyzing performance-based reap-
praisal, sadness experience during the reactivity trial was
additionally included as a control variable. Simple slopes of
reappraisal predicting anxiety were then analyzed at low
(M � 1 SD), medium (M), and high (M � 1 SD) levels of SES
using software developed by Preacher, Curran, and Bauer;
(http://quantpsy.org/interact/mlr2.htm; Preacher et al., 2006).
Follow-up analyses were conducted to examine (a) robustness
of the findings (i.e., when controlling for age and race in
addition to gender);3 (b) whether the moderating effect of SES
was driven by income or education (by examining separate
models predicting each SES aspect separately); and (c) gener-
alizability of the findings across gender (i.e., by testing a
three-way interaction between reappraisal, SES, and gender on
anxiety).

Results

Table 1 presents intercorrelations of key study variables for
wives and husbands. The moderating associations for SES for
self-report and performance-based reappraisal controlling for age,
gender, and race and clustered at the couple level are presented in
Table 2.

Self-report reappraisal and anxiety: Moderation by SES.
Results showed that SES moderated the association between self-
report reappraisal and anxiety (B � .08, SE[B] � .03, p � .015,
95% CI [.02, .15]). Simple slopes analyses showed that higher
self-report reappraisal predicted lower anxiety at low (B � �.13,
SE[B] � .04, p � .003) but not medium (B � �.04, SE[B] � .03,
p � .138) or high (B � .04, SE[B] � .05, p � .387) SES levels.

Performance-based reappraisal and anxiety: Moderation by
SES. Results showed that SES did not moderate the association
between performance-based reappraisal and anxiety (B � .01,
SE[B] � .02, p � .373, 95% CI [�.02, .04]). Simple slopes
analyses showed that higher performance-based reappraisal did not
predict lower anxiety at low (B � �.03, SE[B] � .02, p � .115),
medium (B � �.02, SE[B] � .01, p � .210) or high (B � �.00,
SE[B] � .02, p � .824) SES levels.

Follow-up analyses.4 First, findings remained largely stable
when controlling for age, gender, and race. Controlling for all cova-
riates, SES continued to moderate the association between self-report
reappraisal and anxiety (B � .08, SE[B] � .03, p � .014, 95% CI [.02,
.15]) and simple slopes analyses showed that higher levels of reap-
praisal most strongly predicted lower levels of anxiety at low
(B � �.11, SE[B] � .04, p � .008) but not medium SES (B � �0.03,
SE[B] � .03, p � .288) or high (B � 0.05, SE[B] � .05, p � .269)
SES levels (see Figure 1a). Similarly, SES again continued to not
moderate the association between performance-based reappraisal and
anxiety (B � .01, SE[B] � .01, p � .416, 95% CI [�.02, .04]). Yet,
simple slope analyses revealed a similar pattern to self-report reap-
praisal. Controlling for all covariates, higher performance-based re-
appraisal predicted lower anxiety at low (B � �.04, SE[B] � .02, p �
.033) but not medium (B � �.02, SE[B] � .01, p � .100) or high
(B � �.01, SE[B] � .02, p � .639) SES levels (see Figure 1b).

Second, the moderating effect of SES on the association be-
tween self-report appraisal and anxiety was driven by both income
and education. Specifically, associations between self-report reap-
praisal and anxiety were moderated by both income (B � .03,
SE[B] � .02, p � .038, 95% CI [.00, .07]) and education (B � .02,
SE[B] � .01, p � .025, 95% CI [.00, .04]) with simple slopes
analyses patterning in the expected direction. Associations be-
tween performance-based reappraisal and anxiety were not
moderated by income (B � .01, SE[B] � .01, p � .347, 95% CI

2 While nonindependence of dyadic data does not bias effect estimates,
this adjustment corrects biased standard errors (Kenny et al., 2006).

3 Given the ethnic-racial diversity of our sample, we also created indi-
cator variables for Black, Latino, South Asian, White, Hawaiian Pacific
Islander, and Multiracial Race. Results remained stable regardless of how
race was coded.

4 Follow-up analyses were also conducted with suppression as a predic-
tor of anxiety rather than reappraisal. Suppression was measured using a
composite variable of four suppression items on the Emotion Regulation
Questionnaire (��.76). Interactions between suppression and SES were
not significant in predicting anxiety (ps � .05).
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[�.01, .02]) nor education (B � .00, SE[B] � .01, p � .561,
95% CI [�.01, .01]).

Third, findings generalized across gender indicated by non-
significant three-way interactions between gender, reappraisal,
and SES, both for self-report and performance-based reap-
praisal, ps � .05.

Study 2

Method

We analyzed a 9-year longitudinal national sample from the
MIDUS study conducted in 1995–1996 (T1) and 2004–2006 (T2).
A detailed description and data from the MIDUS study can be
found online (http://www.midus.wisc.edu).

Participants and procedure. A national sample of house-
holds in the 48 contiguous U.S. states with at least one telephone
was selected using random digit dialing. The present study focused
on the MIDUS core sample which comprised 7,120 noninstitution-
alized adults (which was stratified by gender and age with the
greatest number of participants between 40 and 60 years). Partic-
ipants were interviewed for 20–30 min by telephone and then
received a questionnaire by mail (T1). About 9 years later (range:
8–10 years), 75% of survivors from the original sample partici-
pated in the second wave of data collection (T2), including
follow-up for the core sample (more detailed information on
longitudinal retention in MIDUS can be found in Radler & Ryff,
2010). The present analyses are based on individuals for whom T1
and T2 data were available, N � 2,257, age at T1: M � 46.65,
SD � 12.83, range: 20–74; 52.4% females, 82.5% White.

Measures.
Reappraisal. Reappraisal was measured at T1 and T2 using

the reappraisal subscale of the Optimization in Primary and Sec-
ondary Control (OPS) scale (Heckhausen, Schulz, & Wrosch,
1998; i.e., four items; e.g., “Even when everything seems to be
going wrong, I can usually find a bright side to the situation”;
reverse coded such that 1 � not at all, 4 � a lot; T1 and T2: � �
.78), as in previous MIDUS-based studies of reappraisal (Chen et
al., 2012; Wrosch et al., 2000).

Anxiety. Generalized anxiety disorder (GAD) symptoms were
measured at T1 and T2 using clinical telephone interviews based on
DSM-III_R criteria (American Psychiatric Association, 1980; i.e., 10
items; e.g., “How often in the past 12 months have you been restless
because of your worry;” reverse coded such that 1 � never, 4 � most
days). Consistent with previous research (Kessler, Andrews, Mroc-
zek, Ustun, & Wittchen, 1998), participants received this interview
after being screened for the extent to which they worry “a lot more”
than most people (cutoff: “a lot more”), the frequency of their worry
(cutoff: “most days”), and how many things they worry about (cutoff:

Table 1
Study 1 Intercorrelations Between Key Variables for Spouses

Variables 1 2 3 4 5 6 7

1. Self-report
reappraisal .08 .20 �.05 �.16 .04 .09 .03

2. Performance-based
reappraisal �.26 .31 �.02 �.09 �.55�� .04 .33�

3. SES �.04 .24 .72�� �.17 .07 .11 .40��

4. Anxiety �.17 �.34� �.19 .08 �.03 �.17 .15
5. Performance-based

reactivity .25 �.30 �.24 .19 �.10 .19 �.15
6. Age .26 �.05 �.13 �.08 .28 .65�� .17
7. Race (White) �.05 �.04 .54�� .09 �.05 .09 .73��

Note. SES � socioeconomic status. Husbands’ correlations are below the
diagonal; wives’ correlations are above the diagonal; correlations between
husbands and wives are on the diagonal in bold. Gender was not signifi-
cantly associated with any of the key study variables, ps � .05.
� p � .05. �� p � .01.

Table 2
Study 1 Results of Regression Analyses Predicting Level of Anxiety From Self-Report
Reappraisal/Performance-Based Reappraisal, SES, and Covariates

Variables B SE(B) [95% CI] t p

Self-report reappraisal
Intercept 1.50 .16 [1.19, 1.81] 9.66 �.0001
Self-report reappraisal �.03 .03 [�.09, .03] �1.10 .276
SES �.11 .04 [�.19, �.03] �2.72 .008
Self-report reappraisal � SES .08 .03 [.02, .15] 2.50 .014
Age .00 .00 [�.01, .00] �1.31 .194
Gender (Female) �.03 .06 [�.15, .09] �.47 .639
Race (White) .21 .07 [.08, .34] 3.16 .002

Performance-based reappraisal�

Intercept 1.63 .17 [1.29, 1.97] 9.55 �.0001
Performance-based reappraisal �.02 .01 [�.05, .01] �1.63 .107
Composite SES �.14 .04 [�.22, �.06] �3.36 .002
Performance-based reappraisal � SES .01 .01 [�.02, .04] .82 .416
Performance-based reactivity .01 .02 [�.03, .04] .27 .788
Age �.01 .00 [�.01, .00] �1.80 .079
Gender (Female) �.11 .08 [�.27, .05] �1.34 .188
Race (White) .21 .07 [.07, .34] 3.01 .004

Note. SES � socioeconomic status. All analyses reported are clustered by couple to account for interdepen-
dence and control for age, gender, and race.
� Analyses for performance-based reappraisal additionally controlled for performance-based reactivity (i.e.,
sadness experience during reactivity trial).
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“more than one thing”). Following established procedures, a contin-
uous generalized anxiety symptom count variable was constructed by
taking the sum of reported “most day” responses to items (Marcus et
al., 2014). To determine specificity, we also examined the 10 indi-
vidual GAD items (e.g., “Were you restless because of your worry?”)
to examine what symptoms of GAD were driving the association in a
series of follow-up analyses.

Socioeconomic status. Socioeconomic status was measured at
T1 and T2 using (a) income (i.e., T1: average of “What was your
personal income during the past 12 months?,” 1 � less than $0/loss
to 31 � $100,000 or more; T2: The total income of the respondent
during the past 12 months summarizing “personal earning income,”
“pension income,” and “social security income” was top-coded at
$200,000; note that an identical item was not available at T1); and (b)
education (i.e., “What is the highest grade of school or year of college
you completed?;” 1 � no school/some grade school, 12 � Ph.D,
Ed.D, MD or other professional degree). Given the demonstrated
volatility of income from year to year (Duncan & Rodgers, 1988), we
used an average income measure across T1 and T2 to get a more
stable measure of average income. A composite SES measure was
computed from the standardized average for income and education.

Covariates. Covariates included age (in years); gender (0 �
male; female � 1); race (0 � other; 1 � White); and marital status
(0 � not married; 1 � married).

Data analyses. Analyses focused on longitudinal associations
between reappraisal and anxiety and were conducted using negative
binomial general linear models to account for the low prevalence of
clinical anxiety symptoms (Gardner, Mulvey, & Shaw, 1995). To test
our main hypothesis, analyses included anxiety at T2 as the dependent
variable and reappraisal at T1, SES, the interaction between the two,
and anxiety at T1 as predictor variables. Simple slopes of reappraisal
predicting changes in anxiety were examined using software devel-
oped by Preacher, Curran, and Bauer; (http://quantpsy.org/interact/
mlr2.htm; Preacher, Curran, & Bauer, 2006) at low (M � 1 SD),
medium (M), and high (M � 1 SD) levels of SES.

Follow-up analyses were conducted to examine (a) robustness of
the findings when controlling for covariates (i.e., anxiety at T1, age,
gender, race, and marital status); (b) whether the moderating effect of

SES was driven by income or education (by examining separate
models predicting each SES aspect separately); (c) generalizability of
the findings across gender (i.e., by testing a three-way interaction
between reappraisal, SES, and gender on anxiety); and (d) probe
reverse associations by examining reappraisal at T2 as the dependent
variable and anxiety at T1 as the independent variable, controlling for
reappraisal at T1, age, gender, race, and marital status. Finally, Study
2 also allowed us to test specificity for the moderating association
for SES for reappraisal at T1 and anxiety using individual GAD
items at T2 as the dependent variables, controlling for respec-
tive GAD items at T1 and all covariates. All continuous inde-
pendent variables reported were z-standardized.

Results

Table 3 presents intercorrelations of key study variables. Lon-
gitudinal associations between reappraisal, SES, and anxiety at T2,
controlling for anxiety at T1, age, gender, race, and marital status
are summarized in Table 4.

Reappraisal and changes in anxiety: Moderation by SES.
The association between reappraisal at T1 and 9-year changes in
anxiety from T1 to T2 was moderated by SES (B � .24, SE[B] �
.10, Exp[B] � 1.27, p � .013, 95% CI [.05, .43]). Simple slope
analyses showed that reappraisal predicted decreases in anxiety
over 9 years at low (B � �.40, SE[B] � .09, Exp[B] � .67, p �
.001) and medium (B � �.17, SE[B] � .08, Exp[B] � .84, p �
.027), but not high (B � .07, SE[B] � .14, Exp[B] � 1.07, p �
.628) SES levels. Similar patterns were also observed for concur-
rent associations at T1 and T2.5

5 Results showed that SES moderated the concurrent association be-
tween reappraisal and anxiety at T1 (B � .14, SE[B] � .06, Exp[B] � 1.15,
p � .024, 95% CI [.02, .26]) but not at T2 (B � .16, SE[B] � .10, Exp[B] �
1.17, p � .121, 95% CI [�.04, .36]). Simple slope analyses showed that
reappraisal predicted lower anxiety at low (B � �.61, SE[B] � .06,
Exp[B] � .54, p � .001), medium (B � �.47, SE[B] � .05, Exp[B] � .63,
p � .001), and high (B � �.33, SE[B] � .09, Exp[B] � .72, p � .001) T1
SES levels, with associations becoming somewhat attenuated with increas-
ing T2 SES levels.
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Figure 1. Study 1: Socioeconomic status (SES) moderated the association between self-report reappraisal and
anxiety, controlling for age, gender, and race, p � .05. SES did not moderate the association between
performance-based reappraisal and anxiety, controlling for performance-based reactivity, age, gender, and race,
p � .05. Simple slopes are plotted at low (M � 1 SD), medium (M), and high (M � 1 SD) SES levels.
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Follow-up analyses. First, findings remained stable when
controlling for anxiety (T1), age, gender, race, and marital status
(B � .23, SE[B] � .09, Exp[B] � 1.26, p � .007, 95% CI [.06,
.40]). Simple slopes analyses revealed that higher reappraisal
continued to predict decreases in anxiety across 9 years at low
(B � �.35, SE[B] � .09, Exp[B] � .70, p � .001) but not at
medium (B � �.12, SE[B] � .08, Exp[B] � .89, p � .117) or high
(B � .11, SE[B] � .14, Exp[B] � 1.12, p � .431) SES levels
(Figure 2; Table 4).

Second, the association between reappraisal at T1 and 9-year
changes in anxiety from T1 to T2 was significantly moderated by
income (B � .23, SE[B] � .08, Exp[B] � 1.26, p � .006, 95% CI
[.06, .39]) and was not moderated by education (B � .09, SE[B] �
.08, Exp[B] � 1.09, p � .247, 95% CI [�.06, .24]). The income
moderating association between reappraisal at T1 and 9-year
change in anxiety remained robust when controlling for anxiety at
T1, age, gender, race, and marital status (B � .24, SE[B] � .08,
Exp[B] � 1.27, p � .005, 95% CI [.07, .41]). Simple slope
analyses patterned in the expected direction (i.e., simple slopes for
low income: B � �.41, SE[B] � .10, Exp[B] � .66, p � .001;
medium income: B � �.17, SE[B] � .07, Exp[B] � .84, p � .024;
high income: B � .07, SE[B] � .13, Exp[B] � 1.07, p � .569).

Third, findings differed across gender, indicated by a three-way
interaction between reappraisal, SES, and gender (B � �.99,
SE[B] � .20, Exp[B] � .90, p � .001, 95% CI [�1.39, �.60])
controlling for anxiety (T1), age, race, and marital status in addi-
tion to gender. This three-way-interaction was driven specifically

by education (three-way interaction with education: B � �1.2,
SE[B] � .20, Exp[B] � .37, p � .001, 95% CI [�1.61, �.82]) and
was not present for income (three-way interaction with income:
B � �.32, SE[B] � .20, Exp[B] � .72, p � .110, 95% CI [�.72,
.07]). Decomposing this three-way interaction for education re-
vealed that there was a significant interaction between reappraisal
and education for men (B � .77, SE[B] � .16, Exp[B] � 2.16, p �
.001, 95% CI [.45, 1.09]), but not for women (ps � .05), on
clinical symptoms of anxiety. Simple slope analyses patterned in
the expected direction. Higher levels of reappraisal predicted lower
levels of anxiety at low education levels (B � �.76, SE[B] � .23,
Exp[B] � .47, p � .001) but not at medium education levels (B �
.02, SE[B] � .19, Exp[B] � 1.02, p � .930), and predicted higher
levels of anxiety at high education levels (B � .79, SE[B] � .28,
Exp[B] � 2.20, p � .005). For women, reappraisal predicted
decreases in anxiety regardless of level of education.

Fourth, to determine directionality, we switched the dependent
and independent variables to test whether SES might also moder-
ate the relationship between anxiety at T1 and changes in reap-
praisal from T1 and T2. Controlling for reappraisal (T1), age,
gender, race, and marital status, SES did not moderate the associ-
ation between anxiety (T1) and reappraisal (T2), ps � .10.

Finally, to determine specificity for longitudinal associations,
we examined the 10 individual GAD items at T2 separately. Items

Table 3
Study 2 Intercorrelations Between Key Variables

Variables 1 2 3 4 5 6 7 8

n 2,090 2,257 2,257 2,257 2,257 2,257 2,257 2,257
1. Reappraisal T1
2. SES .04
3. Anxiety T1 �.11�� �.08��

4. Anxiety T2 �.07�� �.09�� .33��

5. Age .05� �.14�� �.07�� �.10��

6. Gender (Female) .02 �.28�� .08�� .09�� .01
7. Race (White) �.03 .07�� �.07�� �.07�� .12�� �.01
8. Marital status �.03 .02 �.05� �.04 .03 �.12�� .13��

Note. SES � socioeconomic status.
� p � .05. �� p � .01.

Table 4
Study 2 Results of Regression Analyses Predicting Anxiety at T2
From Cognitive Reappraisal, SES, and Covariates

Variables B SE Exp(B) [95% CI] p

Intercept �4.04 .38 .02 [�4.80, �3.29] �.001
Reappraisal T1 �.12 .08 .89 [�.28, .03] .116
SES �.44 .10 .64 [�.63, �.25] �.001
Reappraisal T1 � SES .23 .09 1.26 [.06, .40] .007
Anxiety T1 .37 .04 1.44 [.29, .44] �.001
Age �.72 .09 .49 [�.89, �.55] �.001
Gender (Female) .97 .18 2.64 [.62, 1.32] �.001
Race (White) .11 .22 1.12 [�.31, .53] .608
Marital status �.48 .15 .62 [�.78, �.18] .002

Note. SES � socioeconomic status. Regression controlled for anxiety at
T1, age, gender, race, and marital status.
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Figure 2. Study 2: Socioeconomic status (SES) moderated the associa-
tion between reappraisal and anxiety (T2) controlling for anxiety (T1), age,
gender, race, and marital status. Interaction was significant, p � .05.
Simple slopes are plotted at low (M � 1 SD), medium (M), and high (M �
1 SD) SES levels.
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were normally distributed (kurtosis � |1.3| for all items; Gravetter
& Wallnau, 2014). Controlling for the respective GAD item (T1),
age, gender, race, and marital status, there were significant mod-
erating associations of SES for three of 10 individual GAD items
at T2, including “How often [over the past 12 months] . . . were
you restless because of your worry?:” B � .09, SE(B) � .04,
Exp(B) � 1.09, p � .043, 95% CI [.002, .170]; “How often [over
the past 12 months] . . . were you keyed up, on edge, or had a lot
of nervous energy?:” B � .09, SE(B) � .04, Exp(B) � 1.09, p �
.047, 95% CI [.001, .171]; “How often [over the past 12 months]
. . . did you have trouble staying asleep because of your worry?:”
B � .14, SE[B] � .05, Exp[B] � 1.15, p � .011, 95% CI [.03, .24].
Simple slope analyses for individual GAD items yielded findings
similar to the analyses for anxiety symptoms, showing that reap-
praisal had stronger negative longitudinal associations with indi-
vidual GAD items at lower SES levels. (Table S2 in the online
supplementary material).

Discussion

Drawing from affective, developmental and health psychologi-
cal frameworks and using data from a laboratory-based and a
9-year longitudinal study, the present findings showed that reap-
praisal predicted lower anxiety at low levels of SES but did not or
less so at high levels of SES. These results emerged for self-report
reappraisal (Studies 1 and 2) and for nonclinical (Study 1) and
clinical (Study 2) symptoms of anxiety. Moreover, associations
emerged not only concurrently (Study 1), but also longitudinally
over a 9-year period (Study 2). Findings remained stable when
controlling for a variety of covariates, including age, gender, and
race; were more robust for income than education; largely gener-
alized across gender (except for a men-specific moderation effect
of education in Study 2); and were directional such that SES did
not moderate associations between anxiety and changes in reap-
praisal.

Reappraisal and Anxiety: One Strategy Does Not
Always Fit All Socioeconomic Contexts

Reappraisal has been widely linked to lower anxiety (e.g.,
Campbell-Sills et al., 2014; Hofmann et al., 2009). The present
findings represent the first evidence that reappraisal does not
reduce anxiety in a “one-strategy-fits-all” manner but that the
association varies across levels of SES. This finding contributes to
the growing literature on contextual moderators of reappraisal
effects (McRae, 2016) and converges with theoretical and empir-
ical work from developmental, affective, and health science (Chen
& Miller, 2014; Haase et al., 2013; Troy et al., 2017), which jointly
suggest that regulation strategies that aim to change internal pro-
cesses, such as reappraisal, become especially adaptive when op-
portunities to change the environment are limited. Low SES is
intimately linked to low control over the environment (Chen &
Miller, 2012; Lachman & Weaver, 1998) and high threat (Adler &
Ostrove, 1999). Low controllability and high threat in turn figure
prominently in etiology models of anxiety (Derryberry & Reed,
2002). Individuals from low-SES backgrounds may reduce anxiety
effectively by reappraising loss and threat—for example, by find-
ing “when everything seems to be going wrong, (. . .) a bright side
to the situation” (example item from the reappraisal measure in

Study 2; see Wrosch et al., 2000). In contrast, individuals from
high-SES backgrounds may not benefit from reappraisal as much,
as they could (instead) use regulation strategies to directly change
their environment to reduce threat (e.g., move to a new job or a
new neighborhood). The present studies thus expand existing work
(e.g., Troy et al., 2013; Wrosch et al., 2000) that has highlighted
contexts in which reappraisal is particularly beneficial (i.e., un-
controllable stress, old age) to include low SES.

Generalizability and Specificity Across Measures of
Reappraisal, Symptoms of Anxiety, Aspects of SES,
and Gender

The present studies probed generalizability versus specificity of
the findings across measures of reappraisal, nonclinical and clin-
ical symptoms of anxiety, income and education, and gender. First,
findings generalized across different measures of self-report reap-
praisal (including the widely used reappraisal subscale of the
Emotion Regulation Questionnaire, Gross & John, 2003; reap-
praisal subscale of the Optimization in Primary and Secondary
Control [OPS] scale, Heckhausen et al., 1998) but were not found
for performance-based reappraisal in Study 1. While the interac-
tion effect between SES and performance-based reappraisal (as-
sessed employing a widely used laboratory-based paradigm of
instructed reappraisal controlling for reactivity in response to sad
film clips; Shiota & Levenson, 2009) was not significant, simple
slope analyses mirrored those found with self-report reappraisal.

Second, findings generalized across nonclinical (using the
widely used Beck’s Anxiety Inventory; Beck, Epstein, Brown, &
Steer, 1988) and clinical (using a DSM-based phone measure of
generalized anxiety disorder symptoms; Kessler et al., 1998)
symptoms of anxiety. While the present studies were not designed
to address debates about the structure of mental health and its
building blocks (e.g., Lilienfeld & Treadway, 2016), the present
findings are relevant to understanding reappraisal as a protective
factor for both nonclinical and clinical symptoms of anxiety.
Nonclinical symptoms of anxiety can significantly impair individ-
uals’ quality of life and generalized anxiety disorder can have
devastating consequences for individuals and society alike (total
annual costs of anxiety disorders were estimated at $42.3 billion in
1990 in the U.S.; Hoffman, Dukes, & Wittchen, 2008). In addition,
Study 2 revealed that effects on clinical anxiety were driven by
symptoms possibly indicating hyperarousal and hypervigilance,
such that reappraisal specifically predicted decreases in feeling
restless, being “keyed up,” and experiencing sleep problems at
lower levels of SES. Heightened arousal and vigilance are key
symptoms of generalized anxiety disorder (Craighead, Miklowitz,
& Craighead, 2008). As such, reappraisal may be reducing anxiety
for individuals from low-SES backgrounds by reducing hyper-
arousal and hypervigilance (e.g., by getting more restful sleep).

Third, across studies, we analyzed a composite measure of SES;
follow-up analyses showed that findings were driven more ro-
bustly by income than education. It has long been noted that
different dimensions of SES likely operate through different path-
ways, interacting with different social and developmental charac-
teristics to produce differential health outcomes (Braveman et al.,
2005). It may be that someone’s income is more strongly tied to
how much control they have over their environment (e.g., purchas-
ing power) than their education level (cf. Wrosch et al., 2000) or
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that income is more closely linked with perceived social position
which in turn relates to controllability (Robert & House, 1996).
Clearly, further research is needed to understand the different
pathways through which different aspects of SES such as income
and education operate (Diemer et al., 2013).

Fourth, the moderating association between SES and reappraisal
on anxiety largely generalized across gender across studies, with
the exception of one men-specific moderation effect for education
in Study 2 (i.e., reappraisal was most helpful for reducing anxiety
for men at low-education but not high-education backgrounds,
whereas education did not moderate the reappraisal-anxiety link
for women). We speculate that lower levels of education may be
particularly disadvantageous for men in the MIDUS cohorts, mak-
ing reappraisal particularly important for these men. Future re-
search is needed to elucidate pathways for how reappraisal, edu-
cation, and gender (along with other intersections with race,
cohort, gender roles, and occupations) operate to predict anxiety.

Longitudinal Associations

The present findings are, to our knowledge, the first to show that
reappraisal predicted decreases in anxiety longitudinally over 9
years at low levels of SES. We were able to (a) show that this
association remained robust when controlling for a variety of
covariates, including age, gender, race, and marital status; and (b)
test and rule out a similar moderating effect for the reverse longi-
tudinal association (anxiety predicting reappraisal). Existing re-
search (Wirtz et al., 2014) has been able to establish longitudinal
links between emotion regulation and anxiety, but no prior studies
showed (a) a link for reappraisal in particular and (b) associations
over almost a decade. Although the present findings cannot estab-
lish causality, they emphasize the usefulness of probing reappraisal
skills (or their absence) as a protective (or risk) factor among
individuals from low-SES backgrounds with long-term effects on
anxiety (Schetter & Dolbier, 2011; Troy & Mauss, 2011).

Strengths and Limitations

The present studies had a number of strengths. We assessed
reappraisal and anxiety using measures of performance-based
(Study 1) and self-report (Study 1 and 2) reappraisal; used non-
clinical (Study 1) and clinical (Study 2) symptoms of anxiety; and
drew from a small, laboratory-based (Study 1) study and a large-
scale 9-year longitudinal (Study 2) study.

The studies also had limitations. First, the sample size for Study
1 may seem small for researchers working with large-scale survey
data, and a larger sample size would have undoubtedly provided
greater statistical power. Yet, we decided not to let Study 1
become part of the file drawer as this sample size is similar to other
laboratory-based studies of SES and emotion regulation (e.g., Troy
et al., 2017) and to our knowledge unparalleled in a ethnic-racially
diverse sample of married couples. Moreover, we relied on Study
2, with power analyses using Gpower (Faul, Erdfelder, Lang, &
Buchner, 2007) revealing that for regression-based analyses using
an alpha level of .05, statistical power of .80, with two-tailed
significance testing, a sample size of 2,257 participants was suf-
ficient to test whether findings from Study 1 patterned in a similar
way in this large national sample.

Second, in Study 2, we ideally would have been able to measure
reappraisal using the same measure we used in Study 1 (i.e., ERQ

reappraisal subscale; Gross & John, 2003). However, at the time
that MIDUS was implemented, the ERQ was not yet developed.
The reappraisal subscale of the OPS scale that was used in Study
2 was one of the best measurements for reappraisal (Peng &
Lachman, 1994; Wrosch et al., 2000) at the time and has since
been used in numerous studies (Chen et al., 2012; Wrosch et al.,
2000). We note that the OPS reappraisal and the ERQ reappraisal
subscales have similar correlates and profiles for emotional func-
tioning, (Gunaydin, Selcuk, & Ong, 2016; Williams, Bargh, Noc-
era, & Gray, 2009) and there is a considerable amount of overlap
in individual items across the two scales (i.e., ERQ reappraisal: “I
control my emotions by changing the way I think about the
situation I’m in;” OPS reappraisal: “When I am faced with a bad
situation, it helps to find a different way of looking at things”).

Moreover, in Study 2, we would have wished for an additional
analysis of nonclinical symptoms of anxiety; however, these mea-
sures were not available for the core MIDUS sample. It is impor-
tant to note the low 12-month prevalence of general anxiety
disorder (	3%), which is in line with established 12-month gen-
eralized anxiety disorder rates in that range from 2.9%–3.3% in the
United States (Kessler et al., 2005). We addressed this by using
appropriate statistical procedures (e.g., negative binomial analy-
ses) to account for skewness in GAD symptoms. Moreover, when
examining which individual items (e.g., “Were restless because of
your worry”) drove the overall effect on general anxiety disorder
diagnosis, results for these individual items (which were normally
distributed) mirrored the overall results for GAD symptoms.

Directions for Future Research and Applications

Emotion regulation and mental health are intimately linked
(Aldao et al., 2010; Kring & Sloan, 2009). In fact, emotion
regulation dysfunction is at the core of most mental health symp-
toms, including nonclinical (Aldao et al., 2010) as well as clinical
(over 50% of Axis I disorders and 100% of Axis II disorders
involve emotion regulation deficits; Gross, 1998b) symptoms.
Cognitive reappraisal is one of the most common adaptive emotion
regulation strategies and has received enormous attention in re-
search, with studies uncovering its developmental trajectories,
sources (e.g., neural correlates), and consequences (e.g., anxiety;
Buhle et al., 2014; John & Gross, 2004; McRae, 2016). Moreover,
reappraisal is often targeted in cognitive–behavioral therapy
(CBT), which is one of the most common kinds of psychotherapy
used to treat anxiety disorders (Campbell-Sills & Barlow, 2007)
and seeks to alter distorted and maladaptive beliefs and thought
patterns. For instance, individuals high in anxiety, such as those
with generalized anxiety disorder, might “imagine themselves in
feared situations and . . . practice making positive, adaptive self-
statements that emphasize personal control and reduce the antici-
pated aversiveness of the consequences” (Brewin, 1996). While
reappraisal-based anxiety treatments (e.g., CBT) are the most
common, other emotion regulation strategies, such as acceptance,
have also been shown to decrease anxiety in nonclinical and
clinical populations (see Aldao et al., 2010). Future research could
examine whether the present findings generalize to other emotion
regulation strategies that also target internal processes (e.g., ac-
ceptance), such that acceptance would also be particularly benefi-
cial at lower SES levels. In contrast, we would expect that emotion
regulation strategies that seek to change the external environment

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

9REAPPRAISAL IN CONTEXT



(e.g., situation modification) might be particularly beneficial at
higher SES levels (cf. Heckhausen et al., 2010).

The present findings emphasize the value of moving toward
person-by-context models in future research on emotion regulation
and anxiety (Aldao, 2013; McRae, 2016; Troy et al., 2013). An
emerging body of research has been seeking to uncover “when and
for whom” (McRae, 2016) certain emotion regulation strategies
are adaptive or maladaptive. In moving forward with this work,
researchers may draw not only from work in affective science
(e.g., on reappraisal in context; McRae, 2016; Troy et al., 2013),
but also converging evidence from developmental (e.g., on “sec-
ondary control”; Haase et al., 2013; Heckhausen et al., 2010) and
health (e.g., on “shift” strategies; Chen & Miller, 2012) science.
We believe that a stronger consideration of contextual moderators
such as SES in particular will not only benefit emotion regulation
research but might also enhance the replicability of empirical
findings (cf. Van Bavel, Mende-Siedlecki, Brady, & Reinero,
2016) by alerting us to the fact that sample SES composition might
matter in whether reappraisal-anxiety links are found or not found
(Aldao, 2013). Following up on the present findings, future re-
search may want to examine underlying mechanisms (e.g., low vs.
high controllability associated with low vs. high SES; Gallo, de los
Monteros, & Shivpuri, 2009); other reappraisal strategies specifi-
cally (Troy et al., 2017) and other emotion regulation strategies
more broadly (e.g., acceptance; situation modification; Gross,
2013); other SES dimensions (e.g., childhood SES; Chen et al.,
2012; subjective social status; Adler, Epel, Castellazzo, & Ickov-
ics, 2000); and other health behaviors and symptoms (e.g., sleep;
see Study 2).

The present findings also have implications for policy. Together
with other studies (Troy et al., 2017), they suggest that psycho-
therapy approaches that target reappraisal such as CBT may be
most beneficial for those least able to afford them (Bystritsky,
Khalsa, Cameron, & Schiffman, 2013): individuals from lower
socioeconomic backgrounds. Although CBT is the most empiri-
cally supported form of psychotherapy for treating anxiety (Hof-
mann, Asnaani, Vonk, Sawyer, & Fang, 2012), it can cost more
than $100 an hour in the U.S. (Anxiety and Depression Associa-
tion of America, n.d.). Resources such as Medicaid, the largest
funder of mental health treatment in the U.S., work to make such
treatments accessible for all.

Conclusion

The present findings show that SES powerfully shapes concur-
rent and longitudinal associations between reappraisal and anxiety,
with individuals from low-SES backgrounds benefiting the most
and individuals from high-SES backgrounds benefiting the least
from reappraisal. As social inequality continues to rise, with
wealth increasingly concentrating in the top 1%–2% (Reardon,
2011; Wolff, 2010) and half of the population considered poor or
low income in the U.S. (Bishaw, 2013), it becomes increasingly
important to understand how emotion regulation strategies might
benefit mental health differently across socioeconomic back-
grounds.
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