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ARTICLE INFO ABSTRACT

Handling Editor: Susan J. Elliott Rationale: How individuals regulate their emotions is critical for maintaining health and well-being. For example,
reframing a stressful situation in a positive light, a form of cognitive reappraisal, is beneficial for both physical
and mental health as well as subjective well-being. However, it is currently unclear why this relationship exists.
One potential mechanism could be how one emotionally reacts to stressors in daily life, termed affective
reactivity.

Objective: The current study examined longitudinal associations that spanned 20 years between cognitive reap-
praisal and health outcomes and subjective well-being and if affective reactivity mediated this relationship.
Methods: Participants completed waves 1-3 of the Midlife in the United States (MIDUS) Survey series and were
asked various questions about their general health and well-being. Each wave was approximately 10 years apart.
A subset of participants from MIDUS II completed the National Study of Daily Experiences (NSDE 1II), an 8-day
daily diary asking about their everyday experiences. The final sample consisted of 1814 participants.

Results: Results found that cognitive reappraisal was significantly associated with future health and well-being
outcomes, and negative affective reactivity significantly mediated this relationship. Those who engaged more
in cognitive reappraisal tended to be less affectively reactive to stressful events 10 years later, leading to having
better health and well-being outcomes 20 years later.

Conclusion: Findings from this study could better inform stress and well-being interventions by strengthening
cognitive reappraisal strategies to target reducing affective reactivity to stressors which should then benefit long-
term health and well-being.
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Individuals navigating difficult situations are often told to “think of
the situation in a positive light”. This advice refers to a particular
emotion regulation strategy within cognitive reappraisal (Gross, 2001)
that has been associated with positive physical and mental health ben-
efits (e.g., Garnefski and Kraaij, 2006; Gross and John, 2003; Haga et al.,
2007; Nezlek and Kuppens, 2008; Riepenhausen et al., 2022; Shapero
etal., 2019). However, the reason why this relationship exists is unclear.
One pathway that may explain the associations between cognitive
reappraisal and health are changes in affect on days people experience
stressors, termed affective reactivity (Charles et al., 2009). We propose
that affective reactivity will be a pathway linking cognitive reappraisal
and physical/mental health and subjective well-being. The present study
uses three waves of a longitudinal study across 20 years to examine (1)
the associations between cognitive reappraisal and future

physical/mental health and subjective well-being and (2) affective
reactivity as a pathway mediating this relationship. First, we will review
the literature on associations between cognitive reappraisal and physical
and mental health and subjective well-being outcomes. Then, we will
discuss the role of affective reactivity in shaping future health and
well-being. Finally, we will consider affective reactivity as a mediator in
the reappraisal/health relationship and the theoretical rationale linking
these variables together.

1. Cognitive reappraisal: an emotion regulation strategy
People do not passively experience emotions. Instead, they act on

them in an attempt to change the way they experience an emotional
response (Gross, 1999). This process is called emotion regulation and it
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refers to how people try to shape and choose to express their emotions
(Gross, 1998a). It can also be viewed as an action taken to shift current
emotions towards a desired emotion (Tamir et al., 2020). Emotion
regulation is integral to health functioning because how an individual
chooses to regulate their emotions can have social and psychological
consequences (Gross et al., 2006). For example, individuals who engage
in cognitive reappraisal function better in emotional and interpersonal
settings and show decreased emotional reactions in response to negative
events changing their expressed behavior compared to those who do not
engage in cognitive reappraisal (Daches Cohen and Rubinsten, 2022;
Gross et al., 2006).

Within the umbrella of emotion regulation, there are many different
strategies that can be used to regulate emotions. One strategy that is
particularly beneficial is cognitive reappraisal (Gross, 2001). Cognitive
reappraisal refers to altering emotions by changing the way one thinks
about a potentially emotion-eliciting situation (Gross, 2008; McRae
et al., 2012). As an antecedent-focused form of emotion regulation, we
use cognitive reappraisal to shape our emotional responses to a situation
before our responses become fully activated (Gross, 2001). Cognitive
reappraisal is also considered to be a secondary control strategy which
refers to altering the way one thinks about a situation instead of
attempting to change the situation itself (Wrosch et al., 2000). An in-
dividual experiencing a stressful event could reframe the situation in a
more positive light which would then decrease the emotional response
given to the stressful event, protecting their emotional health (Wrosch
et al., 2000). Cognitive reappraisal is also associated with decreased
physiological activation in response to a stressful event which provides
positive benefits for an individual’s physical health (Gross, 1998b; Gross
and John, 2003; Huang et al., 2023).

1.1. Cognitive reappraisal and association with mental health &
subjective well-being

Cognitive reappraisal is an important strategy involved in mental
health. The tendency to engage in cognitive reappraisal is associated
with better mental health and subjective well-being (Gross, 1998a). For
example, individuals with high levels of cognitive reappraisal also
exhibit lowered depression, increased positive affect, self-esteem, and
psychological adjustment as well as better interpersonal functioning
compared to those low in cognitive reappraisal (Garnefski and Kraaij,
2006; Gross and John, 2003; Nezlek and Kuppens, 2008; Shapero et al.,
2019). Furthermore, using cognitive reappraisal strategies is positively
related to well-being and has been shown to predict higher levels of
positive well-being outcomes as well as being positively related to
resilience-related outcomes (Gross and John, 2003; Haga et al., 2007;
Riepenhausen et al., 2022). Research has also demonstrated that in-
dividuals high in cognitive reappraisal are more stress-resilient and
experience less self-reported state anxiety while reporting higher
self-reported state euphoria compared to those low in cognitive reap-
praisal (Carlson et al., 2012).

1.2. Cognitive reappraisal and association with physical health

Cognitive reappraisal is also associated with physical health,
although this relationship has been less studied. Stressful events lead to
wear-and-tear on physiological processes due to negative emotional
responses to stressful events (Hawkley et al., 2005). This wear-and-tear,
also known as allostatic load, can result in the development of chronic
health conditions (Mattei et al., 2010). Since cognitive reappraisal is
associated with less negative emotional responses to stressful events,
this could have positive physical health benefits. In fact, cognitive
reappraisal is indirectly associated with lower allostatic load and less
metabolic and inflammatory dysregulation (Ellis et al., 2019). Studies
demonstrate that those high in cognitive reappraisal have attenuated
blood pressure, increased heart rate variability, improved autonomic
nervous system response, greater cardiac output and ventricular
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contractility, and less total peripheral resistance in response to an
anger-inducing experiment compared to those low in cognitive reap-
praisal (Denson et al., 2011; Huang et al., 2023; Mauss et al., 2007;
Memedovic et al., 2010). These studies have established a link between
cognitive reappraisal and concurrent physical health, but no study has
examined longitudinal associations with future physical health. Cogni-
tive reappraisal is associated with physical health indicators, but it is
unknown if cognitive reappraisal is associated with future physical
health outcomes later in life.

1.3. Affective reactivity

Why might cognitive reappraisal be associated with physical and
mental health outcomes? One mechanism that may account for the link
between cognitive reappraisal and health outcomes is how an individual
reacts to stressful events in their daily lives. Individuals tend to report
increased negative affect on days when they experience a stressful event
and this magnitude of change in negative affect on days when the
stressor occurs is termed negative affective reactivity (Charles et al.,
2009). For example, on days when a person experiences a stressor such
as an argument with a loved one, their negative affect will likely increase
in response to this event. Affect refers to the feeling a person is experi-
encing at any particular point in time (Larsen and Prizmic, 2004).
Regulating an individual’s affect in response to daily stressful events is
beneficial because it can decrease the impact of lingering emotions and
moods on later behavior and experiences (Larsen and Prizmic, 2004).
Decreasing negative reactions to daily stressors is important for health
and well-being because having increased affective reactivity results in
poorer physical/mental health and subjective well-being compared to
having no increase in affective reactivity (Charles et al., 2013; Piazza
et al., 2013).

1.4. Affective reactivity and association with physical/mental health &
subjective well-being

People who generally have greater affective reactions to stressful
events in their daily lives have poorer mental health outcomes. For
example, individuals with heightened affective reactivity to daily
stressors show an increased likelihood of reporting an affective disorder
and greater affective distress in general 10 years later compared to those
without heightened affective reactivity (Charles et al., 2013). Further-
more, increased affective reactivity to daily interpersonal stressors is a
predictor of depressive symptoms (O’Neill et al., 2004). Additionally,
having heightened affective reactivity to interpersonal events has been
shown to be a pathway linking shorter-than-usual sleep and next day
suicide ideation compared to those who do not have heightened affec-
tive reactivity (Hamilton et al., 2023). Experiencing negative affect
frequently due to being reactive to stressful events is associated with
decreased emotional well-being (Charles et al., 2013).

Likewise, people who generally have greater affective reactions to
stressful events in their daily lives have poorer physical health out-
comes. For example, greater affective reactivity to daily stressors is
associated with an increased risk of having a chronic physical health
condition 10 years later compared to no increase in affective reactivity
(Piazza et al., 2013). Women who experience greater negative affective
reactivity compared to those who don’t when faced with minor daily
stressors are at risk for increased inflammation (Sin et al., 2015).
Negative affective reactivity also predicts mortality risk in individuals
with at least one chronic illness (Chiang et al., 2018).

1.5. Affective reactivity & link to cognitive reappraisal

An affective reactivity view contends that if multiple individuals
undergo the same stressful event, any individual differences in their
negative affect reflects their differences in their reactions to that event
(Gross et al., 1998). People can use cognitive reappraisal to down
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regulate emotional reactions (Gross and John, 2003). Laboratory studies
have shown that individuals who engage in cognitive reappraisal have
less negative reactivity to lab stressors and stimuli. For example, Wol-
gast et al. (2011) found that participants who were in either a reap-
praisal or acceptance condition instead of a control condition had
significant reductions of subjective distress and physiological reactions
from watching a film clip that elicited aversive emotional states.
Furthermore, reappraisal during stressful speeches was examined in
comparison to suppression and researchers found that reappraisal led to
less anxiety expression and affect (Egloff et al., 2006).

The relationship between cognitive reappraisal and stress reactivity
has also been demonstrated in naturalistic studies. For example, cogni-
tive reappraisal is associated with decreased affective reactivity in
response to a daily negative event (Gunaydin et al., 2016). Additionally,
those who engage in reappraisal experience more positive affect and less
negative affect in their daily lives compared to those who do not engage
in reappraisal (Richardson, 2017). A mixed methods study of both daily
life and an in vivo lab experiment found that cognitive reappraisal at-
tenuates the depressive symptoms that are associated with having
increased emotional reactivity (Shapero et al., 2019). These studies
demonstrate that people higher in cognitive reappraisal are less reactive
to stressors both in the lab and in daily life compared to those lower in
cognitive reappraisal, but it is unknown if reactions to daily stressors
mediates the relationship between cognitive reappraisal and health
outcomes.

1.6. Current study

In the current study, we investigated associations between cognitive
reappraisal and future physical and mental health and subjective well-
being and if affective reactivity to daily stressors mediated that rela-
tionship in a longitudinal setting. There is a gap in the literature
explaining why cognitive reappraisal is associated with health and well-
being outcomes and this study examined affective reactivity as a po-
tential pathway explaining this link. The present study used three waves
of data to examine if cognitive reappraisal at Time 1 was associated with
health and well-being outcomes at Time 3 (20 years after Time 1). We
then examined if affective reactivity at Time 2 (10 years after Time I)
mediated that relationship. We hypothesized that having higher cogni-
tive reappraisal at Time I would predict better health and well-being
outcomes 20 years later. Additionally, we hypothesized that negative
affective reactivity would be a pathway that partially explained the
relationship between cognitive reappraisal and future health outcomes.

2. Methods
2.1. Sample and design

Participants completed waves 1-3 of the Midlife in the United States
(MIDUS) Survey, a nationally representative survey in which partici-
pants were recruited to answers questions about their general health and
well-being. This was a longitudinal study so that each wave of MIDUS
was completed 10 years apart. The first wave (MIDUS I) was collected in
1995-1996, the second wave (MIDUS II) was collected in 2004-2006
and the third wave (MIDUS III) was collected in 2013-2014. The MIDUS
was approved by the institutional review board of the University of
Wisconsin. A subset of the MIDUS II participants participated in the
National Study of Daily Experiences (NSDE II) at wave 2 of MIDUS
which was a daily diary study in which participants were asked ques-
tions about their daily experiences for eight consecutive days. The NSDE
was approved by the institutional review board of the Pennsylvania
State University. Participants all provided informed consent prior to
participating. A 20-year time window was chosen because each wave of
MIDUS was approximately 10 years apart and following it over a few
waves allowed us to see how these daily processes unfold to impact long-
term health and well-being. The final sample consisted of 1814
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participants, with ages ranging from 24 to 74 (M = 46.75, SD = 12.17).
Multiple imputation was used for this study to account for missing data
due to attrition from the longitudinal design. The method of mutation
was Markov chain Monte Carlo. An additional set of analyses were run
using 32 iterations to allow for the percentage of missing data, and the
pattern of results remained the same. This manuscript reports the 10
iteration values.

An a priori power analysis was conducted using G*Power 3.1.9.7
(Faul et al., 2009). Typical effect sizes in this area of research suggest we
will find a small effect (f> = 0.02). Based on an alpha of 0.05 and 80%
power, a sample size of 485 participants is needed to detect a small ef-
fect. Given that the final sample size for this study is 1814 participants,
we have sufficient power to detect small effects.

2.2. Measures

2.2.1. Wave 1 cognitive reappraisal

Cognitive reappraisal was measured using the 4-item Positive
Reappraisal Scale (Wrosch et al., 2000). Participants answered questions
about how often they used positive reappraisal strategies to cope with
various difficult situations including: “I find I usually learn something
meaningful from a difficult situation”; “When I am faced with a bad
situation, it helps to find a different way of looking at things”; “Even
when everything seems to be going wrong, I can usually find a bright
side to the situation”; and “I can find something positive, even in the
worst situations”. Participants responded to these questions on a 4-point
Likert scale that ranged from 1 (not at all) to 4 (a lot). The cognitive
reappraisal score was calculated by averaging participants’ score across
all items. This measure has been shown to have good internal consis-
tency (a = 0.78; Wrosch et al., 2000).

2.2.2. Wave 1 demographics

Sociodemographic variables were included such as age, gender (0 =
male, 1 = female), race (0 = Non-White, 1 = White), and education (0 =
no college, 1 = college education).

2.2.3. Wave 2 daily stressors

Daily stressors were measured using the Daily Inventory of Stressful
Events (DISE; Almeida et al., 2002). Participants were asked if they
experienced any number of stressors in the past 24 h including: having
an argument or disagreement with anyone; avoiding an argument;
having something stressful happen at work or school; having something
stressful happen at home; experiencing discrimination; something
stressful happening to a close friend or relative; and anything else that
people would consider stressful. The number of daily stressors a
participant had was summed for each day. Given the skewed nature of
the data (participants reported experiencing two or more stressors on
only 10% of days), participants were categorized as either having
experienced a stressor on a given day (1) or not (0).

2.2.4. Wave 2 daily negative affect

Daily negative affect was assessed using scales developed for the
MIDUS study (Mroczek and Kolarz, 1998; Watson and Clark, 1994).
Participants were asked how often they experienced different negative
affective states each day. Specifically, participants were asked how
much of the time over the past 24 h they felt negative adjectives
including: restless or fidgety, nervous, worthless, so sad nothing could
cheer them up, everything was an effort, hopeless, lonely, afraid, jittery,
irritable, ashamed, upset, angry, and frustrated to assess their daily
negative affect. Participants rated their response to each item on a
5-point scale ranging from 0 (none of the time) to 4 (all of the time). Daily
negative affect scores were averaged across these items. This measure
has been shown to have good internal consistency (« ranged from 0.84 to
0.87; Watson et al., 1988).
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2.2.5. Wave 2 negative affective reactivity

Negative affective reactivity was calculated based on the measures
daily negative affect and daily stressors. Specifically, negative affective
reactivity is the within-person slope that represents the difference in
levels of negative affect on days with stressors versus days without
stressors. In line with previous research, affective reactivity scores were
calculated using a two-level multilevel model with days with stressors
entered as a predictor of negative affect for each participant (e.g., Bolger
et al., 1989; Leger et al., 2021). Level 2 models were adjusted for
between-person stressor exposure. This method calculated each partic-
ipant’s negative affective reactivity slope while controlling for average
stressor exposure. The following models were generated using SAS
PROC MIXED:

Level 1 : NA; =By +By; (Stressor Dayij) + 13
Level 2 : By, =Yoo + Yo (Average Stress;) + yi;
By =710 + My

2.2.6. Wave 1 and 3 depression

Depression was assessed using Composite International Diagnostic
Interview Short From scales from MIDUS (CIDI-SF; Kessler et al., 1998;
Wang et al., 2000). Participants were asked if they felt sad, blue, or
depressed and how often (almost every day, for at least most of the day, for
two weeks or more in a row) during the past twelve months and were
asked if they had experienced any depressed affect or anhedonia
symptoms.

2.2.7. Wave 1 and 3 anxiety

Anxiety was assessed using Composite International Diagnostic
Interview Short From scales from MIDUS (CIDI-SF; Kessler et al., 1998;
Wang et al., 2000). Participants were asked how much they worry (every
day, just about every day, or most days) over the past twelve months. They
were also asked about how many symptoms of anxiety they experienced
on most days including: restless because of worry; keyed up or on edge;
irritable because of worry; had trouble falling asleep; had trouble stay-
ing asleep because of worry; had trouble keeping focus on the task at
hand; had trouble remembering things because of worry; low on energy;
tired easily because of worry; and had sore or aching muscles because of
tension.

2.2.8. Wave 1 and 3 self-rated mental health

Participants were asked a question about their self-rated mental
health “In general, would you say your mental or emotional health is
excellent, very good, good, fair, or poor?” with the scale ranging from 1
(excellent) to 5 (poor) using a scale created for MIDUS Higher numbers
indicate poorer self-rated mental health.

2.2.9. Wave 1 and 3 subjective well-being

Subjective well-being was assessed via life satisfaction. Participants
were asked to rate their satisfaction with their life overall, work, health,
relationship with spouse/partner, and relationship with their children
(Prenda and Lachman, 2001). The scale ranged from 0 (the worst
possible) to 10 (the best possible). All scores were averaged together.

2.2.10. Wave 1 and 3 chronic conditions

Individuals were asked if they had experienced 27 different chronic
conditions including: asthma; tuberculosis; other lung problems;
arthritis rheumatism, or other bone or joint disease; sciatica, lumbago,
or recurring backache; persistent skin trouble; thyroid disease; hay
fever; recurring stomach trouble, indigestion, or diarrhea; urinary or
bladder problems; being constipated all or most of the time; gallbladder
trouble; persistent foot trouble; trouble with varicose veins requiring
medical treatment; AIDS or HIV infection; lupus or other autoimmune
disorders; persistent trouble with your gums or mouth; persistent
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trouble with your teeth; high blood pressure; migraine headaches;
chronic sleeping problems; diabetes or high blood sugar; multiple scle-
rosis, epilepsy, or other neurological disorders; stroke; ulcer; hernia or
rupture; and piles or hemorrhoids in the past 12 months (Marmot et al.,
1997). The number of chronic conditions a participant had was summed.

2.2.11. Wave 1 and 3 functional limitations

Individuals were also asked questions about their ability to perform
tasks using a scale created for MIDUS (Katz et al., 1963; Ware Jr and
Sherbourne, 1992). Participants were asked questions about their basic
activity of daily living including: bathing or dressing oneself; climbing
one flight of stairs; and walking one block. This measure has been shown
to have good internal consistency (o« = 0.84). Participants were also
asked questions about their instrumental activity of daily living
including: lifting or carrying groceries; climbing several flights of stairs;
bending, kneeling, or stooping; walking more than a mile; walking
several blocks; vigorous activities such as running; and moderate ac-
tivities such as bowling. This measure has been shown to have good
internal consistency (a¢ = 0.94). Participants rated how their health
affected their ability to perform the various tasks ranging from 1 (not at
all) to 4 (a lot). Scores on activity and instrumental activity of daily
living were averaged together to create one score per participant.

2.2.12. Wave 1 and 3 self-rated physical health

Participants were asked a question about their self-rated physical
health “In general, would you say your physical health is excellent, very
good, good, fair, or poor?” with the scale ranging from 1 (excellent) to 5
(poor) using a scale created for MIDUS. Higher numbers indicate poorer
self-rated physical health.

2.3. Analysis plan

First, descriptive statistics and correlations among variables using
bivariate correlations were calculated. All variables were checked for
outliers. Assumptions were also checked and many variables violated
the assumptions, but were unable to be corrected via nonlinear trans-
formations thus original variables were retained for ease of interpreta-
tion. This will be addressed in the limitations section. To test our first
hypothesis, linear regressions were conducted with cognitive reap-
praisal predicting self-rated mental health, depression, anxiety, subjec-
tive well-being, chronic conditions, functional limitations, and self-rated
physical health. All models were adjusted for the sociodemographic
variables (age, gender, race, education) as well as controlling for wave 1
health variables. To test our second hypothesis, mediation models were
conducted for cognitive reappraisal, affective reactivity and health
outcomes to determine if affective reactivity mediated the relationship
between cognitive reappraisal and physical/mental health and subjec-
tive well-being. Using Preacher and Hayes (2008) PROCESS macro, 10,
000 bootstrapping tests were used to measure the indirect effect of af-
fective reactivity on the association between cognitive reappraisal and
health and well-being outcomes with 95% confidence intervals. If zero
was not included in the confidence interval, the results were considered
statistically significant. All continuous variables were converted to
standardized units and beta values were reported for each variable of
interest. Data analysis scripts and output are available here: https://osf.
io/kbgmw/?view_only=bd46cfba00d44b4e8db70803631eb684.

We expected to find a relationship such that higher cognitive reap-
praisal would be associated with better physical/mental health and
subjective well-being. We proposed that those higher in cognitive
reappraisal would be less affectively reactive to daily stressors and
consequently have better health outcomes and well-being. We predicted
that those who were lower in cognitive reappraisal would be more
affectively reactive to stressors, therefore having poorer health out-
comes and well-being. We also proposed that affective reactivity would
be a significant pathway that explained or mediated the association
between cognitive reappraisal and health and well-being outcomes.
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3. Results
3.1. Descriptive statistics

Participants had to have participated in NSDE II and reported at least
one stressor in order to have been included resulting in 1814 partici-
pants. The participants were mostly White (90%), college educated
(71%), and female (57%). Cognitive reappraisal was significantly
negatively correlated with negative affective reactivity (r = —0.14, p <
.001). Those who engaged more in cognitive reappraisal was associated
with having decreased negative affective reactivity. Furthermore, those
who engaged more in cognitive reappraisal at wave 1 were significantly
associated with less depressive symptoms, less anxiety, better self-rated
mental health, fewer chronic conditions, fewer functional limitations
and better self-rated physical health at wave 3. See Table 1 for further
descriptive statistics and initial correlations among variables.

3.2. Cognitive reappraisal and health outcomes

To test our first hypothesis, linear regressions were conducted with
cognitive reappraisal predicting each of the health outcomes. All models
were adjusted for the sociodemographic variables as well as controlling
for wave 1 health variables. Regression analyses indicated that greater
engagement in cognitive reappraisal at wave 1 was significantly asso-
ciated with self-rated mental health, depression, subjective well-being,
self-rated physical health, chronic conditions, and functional limita-
tions (see Table 2 and Table 3). Those who engaged in cognitive reap-
praisal at higher rates had better self-rated mental health, fewer
depressive symptoms, better subjective well-being, better self-rated
physical health, fewer chronic conditions and fewer functional
limitations.

3.2.1. Mediation analyses: negative affective reactivity

Mental Health and Well-being Outcomes. Four models of mental
health and well-being were tested between cognitive reappraisal at wave
1 and self-rated mental health, anxiety, depression, and subjective well-
being at wave 3 (see Fig. 1). All models were adjusted for sociodemo-
graphic variables, baseline health and well-being outcomes and baseline
negative affective reactivity. The total effect of cognitive reappraisal on
self-rated mental health was significant (self-rated mental health: § =
—0.07, 95% CI [-0.12, —0.03], p = .002). The total effect of cognitive
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reappraisal on anxiety, depression and subjective well-being were non-
significant (anxiety: § = —0.01, 95% CI [-0.05, 0.03], p = .57;
depression: § = —0.04, 95% CI [—0.08, 0.01], p = .13; subjective well-
being: p = 0.05, 95% CI [0.003, 0.09], p = .06). The direct effect of
cognitive reappraisal on self-rated mental health was also significant
(self-rated mental health: p = —0.06, 95% CI [—0.10, —0.01], p = .01).
The direct effect of cognitive reappraisal on anxiety, depression and
subjective well-being were non-significant (anxiety: f = 0.01, 95% CI
[-0.03, 0.05], p = .61; depression: f = —0.02, 95% CI [—0.06, 0.03], p
= .48; subjective well-being: p = 0.03, 95% CI [-0.01, 0.07], p = .15).
Additionally, the indirect effect of cognitive reappraisal on all four
mental health outcomes through negative affective reactivity was sig-
nificant (self-rated mental health: § = —0.02, 95% CI [-0.03, —0.005];
anxiety: p = —0.02, 95% CI [-0.04, —0.01], depression: § = —0.02, 95%
CI [-0.03, —0.01]; subjective well-being: p = 0.01, 95% CI [0.001,
0.02]). For a meaningful metric of effect size (Wen and Fan, 2015), the
ratio of the indirect effect to the total effect (Py;) has been included for
all variables (self-rated mental health Py; = 0.29; anxiety Py = 2;
depression Py = 0.5; subjective well-being Py = 0.2). This indicates that
the relationship between greater cognitive reappraisal and better
self-rated mental health, less anxiety, fewer depressive symptoms, and
greater subjective well-being were mediated by negative affective
reactivity.

Physical Health Outcomes. Three models of physical health were
tested between cognitive reappraisal at wave 1 and self-rated physical
health, chronic conditions, and functional limitations at wave 3 (see
Fig. 1). The total effect of cognitive reappraisal on self-rated physical
health, chronic conditions and functional limitations were significant
(self-rated physical health: = —0.06, 95% CI [—0.10, —0.02], p = .02;
chronic conditions: § = —0.06, 95% CI [—0.10, —0.02], p = .004;
functional limitations: p = —0.05, 95% CI [—0.08, —0.01], p = .02). The
direct effect of cognitive reappraisal on self-rated physical health and
chronic conditions were also significant (self-rated physical health: p =
—0.05, 95% CI [—-0.09, —0.01], p = .05; chronic conditions: § = —0.05,
95% CI [—0.09, —0.01], p = .02). The direct effect of cognitive reap-
praisal on functional limitations was non-significant (p = —0.03, 95% CI
[—0.07, 0.004], p = .10). Additionally, the indirect effect of cognitive
reappraisal on all three physical health outcomes through negative af-
fective reactivity was significant (self-rated physical health: § = —0.01,
95% CI [-0.02, —0.01], chronic conditions: § = —0.01, 95% CI [—0.02,
—0.01], and functional limitations: § = —0.01, 95% CI [—0.02, —0.01]).

Table 1
Descriptive statistics and correlations among variables.

M%/SD 2 3 4 6 7 8 9 10 11 12 13

1. Wave 1 Cognitive Reappraisal 3.18 -0.14 -0.18 —0.08 —0.05 -0.19 -0.11 -0.13 —0.06 0.04 0.06 —0.04 —0.01
0.61

2. Wave 2 Negative Affective Reactivity 0.17 - 0.35 0.32 -0.37 0.22 0.26 0.22 —0.11 0.05 —0.08 0.08
0.12

3. Wave 3 Self-rated Mental Health 2.43 - 0.35 -0.51 0.59 0.37 0.37 0.00 0.06 —-0.06 -0.16
0.99

4. Wave 3 Depression 0.77 - —0.36 0.27 0.29 0.22 —0.09 0.08 —0.08 —0.05
1.72

5. Wave 3 Anxiety 0.20 -0.24 0.15 0.22 0.15 —0.07  0.07 —0.09 —0.08
0.79

6. Wave 3 Subjective Well-being 7.71 - —0.52 —-0.38 —-0.40 —-0.15 0.01 0.05 0.08
1.34

7. Wave 3 Self-rated Physical Health 2.60 - 0.44 0.58 0.08 0.02 —-0.08 -0.17
1.05

8. Wave 3 Chronic Conditions 3.55 - 0.52 0.13 0.14 —-0.06 -0.11
3.18

9. Wave 3 Functional Limitations 1.74 - 0.31 0.15 —0.04 -0.21
0.77

10. Age 46.75 - -0.02  0.05 —0.07
12.17

11. Gender (ref = male) 57% - —0.01 —0.01

12. Race (ref = non-White) 90% - —-0.02

13. Education (ref = no college) 71% -

Note. Italicized is significant at p < 0.05, bold is significant at p < 0.01, underlined is significant at p < 0.001.
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Table 2
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Ordinary least squares regression models predicting wave 3 mental health and subjective well-being outcomes.

Variables Self-rated Mental Health Depression Anxiety Subjective well-being
B 95% CI B 95% CI i 95% CI B 95% CI
Cognitive Reappraisal —0.08%** [-0.13, —0.03] —0.05* [-0.10, —0.002] —0.02 [-0.07, 0.03] 0.05* [0, 0.1]
Age 0 [-0.01, 0.004] —0.01* [-0.01, 0] —0.003f [-0.01, 0.001] 0.004 [0, 0.01]
Gender (ref = male) 0.08 [-0.02, 0.18] 0.11* [0.01, 0.22] 0.09' [-0.01, 0.18] 0.05 [-0.06, 0.17]
Race (ref = non-White) —0.06 [-0.27, 0.14] —0.06 [-0.27, 0.14] 0.02 [-0.24, 0.28] —0.001 [-0.18, 0.18]
Education (ref = no college) 0.01 [-0.02, 0.04] 0.03* [0, 0.07] 0.03' [-0.002, 0.06] —0.01 [-0.04, 0.03]
Wave 1 Baseline —0.36%*** [-0.41, —0.31] 0.26%*** [0.21, 0.31] 0.38%*** [0.33, 0.43] 0.46%*** [0.41, 0.52]
Note. 'p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.
Table 3
Ordinary least squares regression models predicting wave 3 physical health outcomes.
Variables Self-rated Physical Health Chronic Conditions Functional Limitations
B 95% CI B 95% CI B 95% CI
Cognitive Reappraisal —0.07** [-0.13, —0.02] —0.07** [-0.12, —0.03] —0.06%* [-0.10, —0.02]
Age 0.004 [0, 0.01] 0.01* [0.001, 0.01] 0.02%*** [0.01, 0.02]
Gender (ref = male) —0.02 [-0.11, 0.08] 0.13* [0.02, 0.23] 0.18%*** [0.09, 0.27]
Race (ref = non-White) —0.04 [-0.24, 0.16] —0.04 [-0.24, 0.17] 0.04 [-0.12, 0.19]
Education (ref = no college) —0.001 [-0.03, 0.03] 0.002 [-0.03, 0.03] —0.01 [-0.04, 0.02]
Wave 1 Baseline —0.45%*** [-0.49, —0.40] 0.52%*** [0.48, 0.56] 0.48%*** [0.43, 0.53]

Note. 'p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.

For a meaningful metric of effect size (Wen and Fan, 2015), the ratio of
the indirect effect to the total effect (Py;) has been included for all var-
iables (self-rated physical health Py; = 0.17; chronic conditions Py =
0.17; functional limitations Py = 0.2). This indicates that the relation-
ship between greater cognitive reappraisal and better self-rated physical
health, fewer chronic conditions and fewer functional limitations were
significantly mediated by negative affective reactivity.

4. Discussion

Cognitive reappraisal is related to physical and mental health out-
comes (Garnefski and Kraaij, 2006; Gross and John, 2003; Haga et al.,
2007; Nezlek and Kuppens, 2008; Shapero et al., 2019) but a pathway
explaining this link had yet to be tested. The current study looked at the
role of negative affective reactivity as a possible pathway explaining the
associations between cognitive reappraisal and health and well-being
outcomes. Cognitive reappraisal was significantly associated with
health and well-being outcomes longitudinally 20 years later. Greater
engagement in cognitive reappraisal was associated with better
self-rated mental health, fewer depressive symptoms, better subjective
well-being, better self-rated physical health, fewer chronic conditions
and fewer functional limitations compared to lower engagement in
cognitive reappraisal. Furthermore, negative affective reactivity signif-
icantly mediated the relationship between cognitive reappraisal and
self-rated mental health, anxiety, depression, subjective well-being,
self-rated physical health, chronic conditions and functional limita-
tions. These results indicate that those who were better at engaging in
cognitive reappraisal were less reactive emotionally to stressful events
10 years later, leading to better health and well-being outcomes 20 years
later.

The current study adds support to the literature on the relationship
between cognitive reappraisal and health outcomes. Those who engaged
more in cognitive reappraisal were associated with having better health
outcomes compared to those who didn’t engage in cognitive reappraisal
as much (Garnefski and Kraaij, 2006; Gross and John, 2003; Haga et al.,
2007; Nezlek and Kuppens, 2008; Shapero et al., 2019). However, one
important distinction of this study is that it examined the role of
cognitive reappraisal and health outcomes longitudinally. A majority of
the existing research on cognitive reappraisal and physical health are
lab-related tasks and the current study may be the first to examine how

cognitive reappraisal is associated with physical health in the future 20
years later. Results demonstrated that cognitive reappraisal was signif-
icantly associated with long-term physical health outcomes and not only
regarding immediate lab manipulations which is a novel finding.

Furthermore, the current study also provides a glimpse into why
cognitive reappraisal might be related to health and well-being out-
comes. Those who engaged more in cognitive reappraisal compared to
those who didn’t engage as much in cognitive reappraisal had less of an
increase in negative emotions on days with stressful events. How one
responds and reacts to stressful events can have a significant impact on
their health and well-being (Charles et al., 2013; Piazza et al., 2013).
Engaging in cognitive reappraisal may shape how one emotionally re-
acts to stressful events thus affecting the impact it has on their health
and well-being. A potential reason why we see this relationship could be
due to cognitive reappraisal being used to down-regulate negative
emotions (Gross and John, 2003). Down-regulation occurs when one
decreases their emotional reaction to an event (i.e., affective reactivity)
potentially by reframing the event in a more positive way.
Down-regulating emotional reactions to stressful events can be benefi-
cial to health outcomes due to decreasing the impact of lingering emo-
tions and moods that then play a role in future health outcomes (Charles
et al., 2013; Larsen and Prizmic, 2004; Piazza et al., 2013).

Another potential reason why we found these results being mediated
through affective reactivity could be that affective reactivity dysregu-
lates allostatic load which can result in the development of chronic
conditions (Mattei et al., 2010). Allostatic load has been consistently
linked with being associated with poorer health outcomes and is
described as the “cumulative burden of chronic stress” (Guidi et al.,
2021). Allostatic overload happens when there are not enough resources
for a person to be able to cope with chronic stress and life events.
Engaging in cognitive reappraisal adds an additional resource for in-
dividuals to use to cope with stress, perhaps mitigating the effects of
allostatic overload. Therefore, if one doesn’t have the extra resource or
ability to engage in cognitive reappraisal, this could lead to having
increased affective reactivity which builds on this wear-and-tear on the
system from allostatic overload and over time resulting in the devel-
opment of poorer physical and mental health outcomes.

There are some limitations of the current study that should be
addressed. Most of the participants in the current study were White,
well-educated and of middle-class income. Due to this, the findings
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Note. *p <.05, **p < .01, ***p < 001, ****p < .0001. All coefficients are standardized.

Fig. 1. Mediation Models of Cognitive Reappraisal, Affective Reactivity, and
Health and Well-being Outcomes

Note. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. All coefficients are
standardized.

cannot be generalized among those of other races or those with lower
education and lower socioeconomic standing. Future work would be
wise to expand the current findings to underrepresented populations.
Underrepresented populations tend to have less access to resources, so it
could be that they engage more in cognitive reappraisal due to having
less control over their situation, but future research would need to
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explore this further. These relationships could also be impacted by other
variables currently not measured in the study, including factors related
to work circumstances and economic environment. Additionally, the
amount of variance that was accounted for by the indirect effect of af-
fective reactivity was small so while affective reactivity was one
pathway linking cognitive reappraisal and health and well-being out-
comes, there are likely other pathways as well that future research
should explore. Some assumption violations (e.g., residual normality,
form of relation, homoscedasticity) were also reported particularly for
negative affective reactivity, depression, anxiety, subjective well-being,
chronic conditions, and functional limitations. Nonlinear trans-
formations were conducted to try to correct the variables and the pattern
of results did not change so the original variables were retained for ease
of interpretation. However, these violations were unable to be corrected
so results should be interpreted with caution.

The current study enhanced our understanding of the links between
cognitive reappraisal and future health by examining the role of affec-
tive responses to daily stressful events. Utilizing longitudinal data also
allowed us to examine how an individual’s cognitive reappraisal is
associated with physical/mental health and subjective well-being 20
years later through affective reactivity 10 years later. Using a daily diary
design, we were able to see the dynamic nature of how one responds to
stress on a day-to-day basis. Furthermore, baseline data from wave 1 of
MIDUS allowed us to adjust for pre-existing physical and mental health
outcomes as well as subjective well-being which strengthens the results
of this study.

Results from this study may also inform stress and well-being in-
terventions. For example, if an individual is high in cognitive reappraisal
and is then more likely to reframe a stressful event into a more positive
way, they may be less affectively reactive to daily stressful events.
Therefore, strengthening cognitive reappraisal strategies might be a
good way for interventions to target reducing affective reactivity to
stressors which should benefit long-term physical/mental health and
subjective well-being.

Consistent with previous literature (Garnefski and Kraaij, 2006;
Gross and John, 2003; Haga et al., 2007; Nezlek and Kuppens, 2008;
Shapero et al., 2019), cognitive reappraisal was significantly associated
with health and well-being outcomes. As a novel finding, negative af-
fective reactivity mediated the relationship between cognitive reap-
praisal and future health and well-being outcomes. In conclusion, those
who engaged more in cognitive reappraisal tended to be less affectively
reactive to stressful events 10 years later, leading to having better health
and well-being outcomes 20 years later. The way in which one views and
reacts to stressful events, both cognitively and emotionally, shape the
development of future health outcomes.
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