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Objective: Experimental evidence suggests that inadequate sleep disrupts next-day affective processing
and evokes greater stress reactivity. However, less research has focused on whether sleep predicts
next-day affective reactivity to naturally occurring stressors and positive events in daily life, as well as
the reversed direction of association (i.e., affective reactivity to daily events as predictors of subsequent
sleep). The purpose of this study was to evaluate the within-person, bidirectional associations between
nightly sleep duration and day-to-day fluctuations in affect related to stressors and positive events.
Method: Adults ages 33– 84 (N ⫽ 1,982, 57% female) in the U.S. National Study of Daily Experiences
II reported sociodemographics and chronic conditions at baseline, then completed telephone interviews
for 8 consecutive days about their sleep duration, daily stressors, positive events, and affect. Results:
Prior-night sleep duration moderated the link between current-day events and positive affect, but not
negative affect. Specifically, nights of shorter-than-usual sleep duration predicted more pronounced
decreases in positive affect in response to daily stressors, as well as smaller increases in positive affect
in response to daily positive events. Results for the reversed direction of association showed no evidence
for affective reactivity to daily events as predictors of subsequent sleep duration. People with more
chronic conditions were more reactive to positive events, particularly after nights of longer sleep.
Conclusion: Affective reactivity to daily stressors and positive events vary based upon sleep duration,
such that sleep loss may amplify loss of positive affect on days with stressors, as well as reduce positive
affective responsiveness to positive events.
Keywords: sleep, stress, positive events, positive affect, daily diary
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Affective responses to situations in daily life (e.g., interpersonal
conflict, work demands) have implications for the development of
stress-related mental and physical health conditions (Almeida,
2005). People who show greater affective reactivity to daily stressors—as indicated by the magnitude of difference in affect on days
when stressors occur versus on stressor-free days— exhibit more
physiological dysregulation (Sin, Sloan, McKinley, & Almeida,

2016; Sin, Graham-Engeland, Ong, & Almeida, 2015) and increased prospective risks for affective disorders (Charles, Piazza,
Mogle, Sliwinski, & Almeida, 2013), chronic diseases (Piazza,
Charles, Sliwinski, Mogle, & Almeida, 2013), and mortality
(Chiang, Turiano, Mroczek, & Miller, 2018; Mroczek et al., 2015),
compared to those who are less reactive to daily stressors. Sleep is
both an antecedent and a consequence of daily psychosocial ex-

X Nancy L. Sin, X Jin H. Wen, and X Patrick Klaiber, Department of
Psychology, The University of British Columbia; X Orfeu M. Buxton,
Department of Biobehavioral Health, and Center for Healthy Aging, The
Pennsylvania State University; X David M. Almeida, Center for Healthy
Aging, and Department of Human Development and Family Studies, The
Pennsylvania State University.
Nancy L. Sin served as lead for conceptualization, formal analysis,
writing (original draft), review, and editing. Jin H. Wen served in a
supporting role for writing (original draft), review, and editing. Patrick
Klaiber served in a supporting role for writing (original draft), review, and
editing. Orfeu M. Buxton served in a supporting role for conceptualization
and writing, review, and editing. David M. Almeida served as lead for
funding acquisition and served in a supporting role for conceptualization
and writing, review, and editing. This research was supported by funding
from the National Institute on Aging (P01-AG020166) to conduct the

Midlife in the United States (MIDUS) 2 Study. The original MIDUS study
was supported by the John D. and Catherine T. MacArthur Foundation
Research Network on Successful Midlife Development. Nancy L. Sin, Jin
H. Wen, and Patrick Klaiber were supported by the Social Sciences and
Humanities Research Council of Canada. Outside of the current work,
Orfeu M. Buxton discloses that he received subcontract grants to Penn
State from Mobile Sleep Technologies/Proactive Life LLC (NSF/STTR
1622766, NIH/NIA SBIR R43-AG056250, R44-AG056250); received
honoraria/travel support for lectures from Boston University, Boston College, Tufts School of Dental Medicine, New York University, and Allstate;
and receives an honorarium for his role as the Editor in Chief of Sleep
Health (https://www.sleephealthjournal.org/). The other authors have no
conflicts of interest to disclose.
Correspondence concerning this article should be addressed to Nancy L.
Sin, Department of Psychology, The University of British Columbia, 2136
West Mall, Vancouver, BC, V6T 1Z4, Canada. E-mail: nsin@psych.ubc.ca
1

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

2

SIN, WEN, KLAIBER, BUXTON, AND ALMEIDA

periences (Lee, Crain, McHale, Almeida, & Buxton, 2017; Sin et
al., 2017) and may therefore play a role in the links between
affective reactivity to daily events and downstream health outcomes. The purpose of the current study was to evaluate bidirectional associations of sleep duration with affective reactivity to
daily stressors and positive events, in addition to examining the
moderating role of chronic health conditions. Our data came from
the largest daily diary study of health and well-being in the United
States, the National Study of Daily Experiences, which included
assessments of sleep duration. Below, we review experimental and
observational studies linking stress and positive experiences with
sleep duration as well as other measures of sleep (e.g., quality,
efficiency, sleep onset latency).

Sleep and Next-Day Stress Reactivity
Compelling evidence from experimental studies demonstrates
that sleep loss predicts heightened next-day physiological and
affective reactivity to stressors (Meerlo, Sgoifo, & Suchecki,
2008). In particular, total sleep deprivation has been shown to
amplify reactivity to negative stimuli or to acute laboratory-based
stressors, including increases in negative emotions (Franzen,
Siegle, & Buysse, 2008), systolic blood pressure (Franzen et al.,
2011), cortisol (Minkel et al., 2014), and amygdala activity (Yoo,
Gujar, Hu, Jolesz, & Walker, 2007). These findings are complemented by observations of naturalistic sleep and stress patterns in
daily life. For example, among patients with chronic pain, those
with poorer sleep quality exhibited relatively greater affective
reactivity to daily stressors and pain (Hamilton, Catley, & Karlson,
2007). Studies of daily life in medical residents (Zohar, Tzischinsky, Epstein, & Lavie, 2005) and college students (Flueckiger,
Lieb, Meyer, Witthauer, & Mata, 2016) suggest that longer-thanusual sleep duration or better-than-usual sleep quality, respectively, buffer against the association between stressors and affect.
Yet despite a growing literature on sleep and daily affect (Konjarski, Murray, Lee, & Jackson, 2018), there are relatively few
naturalistic ambulatory studies (and none using a large representative sample across adulthood) that evaluate the links between
sleep and affective reactivity to daily positive events and stressors.

Stress Reactivity and Subsequent Sleep
Self-reports of daytime stressors (Lee et al., 2017; Morin, Rodrigue, & Ivers, 2003) and bedtime stress, worry, and perseverative cognition (Åkerstedt et al., 2012; Van Laethem, Beckers, van
Hooff, Dijksterhuis, & Geurts, 2016) have been shown to predict
poorer subsequent sleep, including lower subjective sleep quality
and longer sleep onset latency. However, other daily diary studies
have reported null results for links between stressors or affect
during the day with same-night sleep measures (Bouwmans, Bos,
Hoenders, Oldehinkel, & de Jonge, 2017; Sin et al., 2017). These
mixed findings in the literature may be due, in part, to the conflation of stressor exposure with other aspects of stress, such as stress
appraisals, reactivity, and coping. Indeed, stress appraisals and
perceived lack of control over stressors were more strongly related
to subsequent sleep quality than exposure to (i.e., number of) daily
stressors per se (Morin et al., 2003). Thus, the current study aims
to shed light on affective reactivity as a key component of the daily
stress process that may be particularly detrimental for subsequent
sleep duration.

Associations of Sleep With Positive Affect and Positive
Events
Higher trait or aggregate positive affect is a protective factor for
sleep (Ong, Kim, Young, & Steptoe, 2017), possibly because
people with high positive affect are more likely to engage in better
health behaviors including sleep practices (Sin, Moskowitz, &
Whooley, 2015) and because positive psychological states may
buffer against the associations between psychosocial risk factors
and self-reported sleep problems (Steptoe, O’Donnell, Marmot, &
Wardle, 2008). Independent of trait-like levels of positive affect,
greater within-person fluctuations in positive affect are related to
worse sleep outcomes. For example, day-to-day variability in
positive affect was associated with shorter sleep duration and
greater morning tiredness in older adults (Leger, Charles, & Fingerman, 2019). In addition, people who exhibited greater fluctuations in positive affect in response to daily events (either stressors
or positive events) had, on average, worse actigraphy-assessed
sleep quality and shorter sleep duration (Ong et al., 2013). To
better understand why fluctuations in positive affect may be related to worse sleep (or vice versa), it is critical to examine
contextual factors—such as stressors and positive events—that are
likely to prompt increased or decreased positive affect in daily life.
Maintenance of positive affect in the face of daily stressors (i.e.,
lower positive affect reactivity to stressors) is associated with
better health, including lower inflammation and reduced mortality
risk (Mroczek et al., 2015; Sin, Graham-Engeland, Ong, et al.,
2015). Sleep may be a resource that protects against loss of
positive affect in the face of stressors. Following nights of higher
sleep quality or longer sleep duration than their usual, undergraduates had smaller declines in positive affect on high-stress days
(Flueckiger et al., 2016), and high school students showed more
recovery of morning positive affect after high-stress days (Chue,
Gunthert, Kim, Alfano, & Ruggiero, 2018). In support of the
reversed direction of association (i.e., positive affect reactivity to
daily stressors predicting subsequent sleep), state ratings of calm
on days with elevated stress were associated with better samenight sleep efficiency among undergraduate students (Pressman,
Jenkins, Kraft-Feil, Rasmussen, & Scheier, 2017). The current
research extends from these three prior studies by evaluating the
bidirectional relationships between sleep duration and positive
affect reactivity to stressors among adults who hold a variety of
social roles and daily responsibilities (e.g., parenting, employment,
caregiving), thus enhancing the generalizability of the findings.
Despite a number of studies linking sleep with next-day positive
affect (Konjarski et al., 2018), the day-to-day associations between
sleep and daily positive events are not well-understood. Minor
positive events in daily life—such as spending quality time with
loved ones or enjoying nature—are reported more frequently than
are stressors (Sin & Almeida, 2018), and these events typically
produce upticks in positive affect when they occur (see Zautra,
Affleck, Tennen, Reich, & Davis, 2005 for theoretical discussion
of cross-domain effects; i.e., positive affective responses to stressors and negative affective responses to positive events). Although
positive events may happen unexpectedly or outside of one’s
control, positive events are often sought after and involve some
degree of active engagement (Zautra et al., 2005). Given the
influence of sleep duration on cognitive-emotional states (Walker
& van der Helm, 2009; Zohar et al., 2005), whether people seek
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out positive events and are emotionally responsive to them (i.e.,
generate more positive affect when these events occur) may vary
as a function of sleep. Shorter sleep duration predicted reduced
positive affect reactivity to goal-enhancing work events among
medical residents (Zohar et al., 2005), and experimental sleep
disruption led to reduced attention bias to positively valenced
stimuli (Finan et al., 2017). Regarding the opposite direction of
effects (i.e., daily positive events predicting subsequent sleep
quality or duration), we previously found that positive events at
home were related to better same-night sleep quality, whereas
positive events at work predicted worse sleep quality among two
samples of middle-aged employees (Sin et al., 2017). Because
elevated positive affect can precede shorter sleep duration (Sin et
al., 2017) and longer total wake time (Talbot et al., 2012), the
facilitative versus disruptive effects of positive events on subsequent sleep duration may depend, at least in part, on the magnitude
of positive affect reactivity to the event.

Moderating Role of Chronic Conditions
The links between sleep duration and affective reactivity to
daily events may differ based on the presence of chronic health
conditions. Both sleep duration and daily stress are associated
with cardiometabolic, neuroendocrine, and inflammatory pathways underlying disease risk (e.g., Buxton et al., 2010; Sin et
al., 2016; Sin, Graham-Engeland, Ong, et al., 2015; Stawski,
Cichy, Piazza, & Almeida, 2013), as well as higher rates of
chronic conditions (Buxton & Marcelli, 2010; Leger, Charles,
& Almeida, 2018; Piazza et al., 2013). People with existing
chronic conditions are more vulnerable to the effects of stress
on health: Cancer survivors (Costanzo, Stawski, Ryff, Coe, &
Almeida, 2012) and patients with cardiovascular disease (Kop
et al., 2008) exhibit greater affective and physical stress reactivity compared to healthy controls. In addition, affective reactivity to daily stressors is associated with 20-year mortality risk
only among participants with existing chronic conditions
(Chiang et al., 2018). Furthermore, individuals with elevated
health risk are susceptible to the effects of sleep on stress
reactivity (Prather, Puterman, Epel, & Dhabhar, 2014), but no
research has examined chronic conditions as a potential moderator of the relationships between sleep duration and affective
responses to stressors and positive events in daily life.

The Current Study
The current study evaluated bidirectional, within-person associations of sleep duration with daily event-related fluctuations in
affect. A national U.S. sample of 1,982 adults ages 33– 84 reported
their nightly sleep duration and daily events and affect in daily
diary interviews across 8 days. We hypothesized that shorter sleep
duration would exacerbate increases in negative affect and loss of
positive affect in response to next-day stressors, as well as dampened positive affective responsiveness to positive events. However, due to a lack of previous research on negative affect responses to daily positive events, we did not have an a priori
hypothesis regarding the association between sleep and next-day
negative affect reactivity to positive events. For the reversed
direction of association (i.e., affective reactivity to daily events as
predictors of subsequent sleep duration), we hypothesized that
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heightened negative affect and loss of positive affect on days when
stressors occurred (relative to levels of affect on stressor-free days)
would be associated with shorter same-night sleep, and amplified
positive affect reactivity to daily positive events would precede
shorter sleep. We did not have a prediction regarding the link
between negative affect reactivity to daily positive events and
subsequent sleep, as this topic had not been examined in past
research. Lastly, as a secondary analysis, we evaluated whether
people with more chronic conditions showed greater affective
reactivity to stressors following nights of shorter sleep than longer
sleep. We had no hypotheses regarding the moderating effects of
chronic conditions on sleep and positive events.

Method
Participants and Design
The current study uses data collected as part of the second
wave of the National Study of Daily Experiences (NSDE 2), the
daily diary substudy of the Midlife in the United States
(MIDUS) 2 Study. The first wave of NSDE did not have
measures of daily positive affect or daily positive events; therefore, we only used data from NSDE 2. Between 2004 and 2009,
a national U.S. sample of 2,022 adults ages 33– 84 years completed daily diary interviews by telephone for 8 consecutive
evenings. The interviews were conducted by professional interviewers using computer-assisted telephone interview programming. Study data and documentation are publicly available at
https://doi.org/10.3886/ICPSR26841.v2.
The sample size of 2,022 participants and 14,893 interview days
with sleep data was reduced to 1,982 participants and 12,240
interview days because our analyses required lagged data from 2
consecutive interview days, and the last interview day was excluded from analyses because there were no assessments of sleep
that night. The sample size varied slightly based on whether the
analytic outcome was affect or sleep duration; the exact sample
sizes are noted in the tables. On average, participants completed a
mean of 7.49 (of 8) daily interviews (SD ⫽ 0.98).
All participants provided informed consent. Study procedures
were approved by Institutional Review Boards at the University
of Wisconsin, Madison, and The Pennsylvania State University.
Procedures for secondary data analyses were approved by the
Behavioral Research Ethics Board at the University of British
Columbia.

Measures
Prior-night sleep duration. During telephone interviews on 8
consecutive evenings, participants reported their prior-night sleep
duration in response to the following question: “Since this time
yesterday, how much time did you spend sleeping, not including
time you may have spent napping?” Sleep quality was not assessed
in this study.
Daily stressors. Participants reported whether each of seven
types of stressors had occurred in the past 24 hr: argument or
disagreement, avoided an argument, stressor at work/school, stressor at home, discrimination, network stressor (i.e., stressor that
happened to a close friend or family member), and any other
stressor (Almeida, Wethington, & Kessler, 2002). A dummy-
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coded variable for Stressor Day (1 ⫽ yes, 0 ⫽ no) was used to
indicate the occurrence of any stressor that day. At the betweenperson level, this dummy-coded variable was averaged across days
to represent the percentage of days during which any stressors had
occurred.
Daily positive events. During the nightly telephone interviews, participants were asked whether each of the following five
positive events had occurred in the past 24 hr: positive social
interaction, positive experience at work/school/volunteer position,
positive experience at home, network positive event (i.e., positive
event experienced by close friend or relative), and any other
positive event (Sin, Graham-Engeland, & Almeida, 2015). A
dummy-coded variable for Positive Event Day (1 ⫽ yes, 0 ⫽ no)
was used to indicate the occurrence of any positive event that day.
This variable was averaged across days for each participant to
indicate the percent of days during which any positive event had
occurred.
Daily affect. Daily affect was assessed using measures developed for the MIDUS study (Kessler et al., 2002; Mroczek &
Kolarz, 1998). Using a 5-point scale ranging from 0 (None of the
Time) to 4 (All of the Time), participants reported their frequency
of negative and positive emotions. Negative affect was assessed
with 14 items: restless or fidgety, nervous, worthless, so sad
nothing could cheer you up, everything was an effort, hopeless,
lonely, afraid, jittery, irritable, ashamed, upset, angry, and frustrated (within-person reliability ⫽ .77, between-person reliability ⫽ .97; Scott et al., 2018). Positive affect was assessed with 13
items: in good spirits, cheerful, extremely happy, calm and peaceful, satisfied, full of life, close to others, like you belong, enthusiastic, attentive, proud, active, and confident (within-person reliability ⫽ .86, between-person reliability ⫽ .99; Scott et al., 2018).
The affect items were averaged to compute two subscales: daily
negative affect and daily positive affect.
Chronic health conditions. As part of a questionnaire in the
main MIDUS study, participants reported their health conditions
from the past 12 months using a checklist of 30 possible health
conditions (e.g., diabetes, hypertension, arthritis). Participants
were also asked whether they ever had cancer or heart disease.
Following previous research (Piazza et al., 2013), each chronic
condition was grouped into one of 15 categories: cancer, cardiovascular and vascular conditions, autoimmune conditions, diabetes, neurological conditions, lung conditions, pain-related conditions, persistent skin trouble, thyroid disease, hay fever, digestive
and gastrointestinal conditions, urinary/bladder problems, gallbladder trouble, foot trouble, and oral health conditions. We excluded three items for emotional disorders, drug or alcohol problems, and chronic sleep problems because of their overlap with
affect and sleep. Due to the right-skewed nature of the data
(median ⫽ 2 health conditions, range ⫽ 0 –12), participants were
then grouped based on whether they reported none, one, two, three,
or four or more conditions (Leger et al., 2018). Sixty-five participants did not complete the questionnaire; thus, secondary analyses
that examined the moderating role of chronic health conditions had
a sample size of 1,917 participants. The number of health conditions was initially considered as a covariate in the primary analyses, but it did not change the pattern of results. We therefore opted
not to include health conditions in the primary analyses so that we
could maximize the sample size and keep the models parsimonious.

Covariates. Age, sex (male vs. female), race (White, Black,
other/unknown race), education level (high school graduate or
below, some college, or 4-year college graduate), and weekday
(vs. weekend) were included as covariates due to prior evidence
demonstrating their associations with sleep and/or affective reactivity to daily stressors (e.g., Almeida & Kessler, 1998; Charles,
Piazza, Luong, & Almeida, 2009; Cichy, Stawski, & Almeida,
2012). To more stringently evaluate the direction of association,
we controlled for the lagged outcome (i.e., outcome variable
measured on the prior day) because, for example, prior-day affect
could be associated with prior-night sleep and current-day events
and affect. Analyses also controlled for person-means of daily
stressors or positive events (i.e., the percentage of days on which
these events had occurred), sleep duration (in models predicting
affective reactivity), and affect (in models predicting sleep duration).

Data Analysis
Multilevel modeling was used to account for the nesting of days
within persons. Unconditional models were first run to enable the
calculation of intraclass correlation coefficients (between-person
level variance/total variance). We then ran two-level models to
evaluate: (a) sleep duration predicting subsequent positive affect
and negative affect reactivity to daily events, and (b) the reversed
direction of association, that is, positive affect and negative affect
reactivity to daily events predicting subsequent sleep duration.
Because daily stressors and positive events tended to co-occur on
the same days, they were entered simultaneously in the models to
better evaluate their unique associations. In models testing sleep
duration as a predictor of next-day affective reactivity to daily
events, interaction terms for Prior-Night Sleep Duration ⫻ Stressors and for Prior-Night Sleep Duration ⫻ Positive Events were
included at Level 1 to evaluate whether prior-night sleep duration
moderated the link between current-day events and affect. In
models evaluating affective reactivity to daily events as predictors
of subsequent sleep duration, interaction terms for Daily Affect
(i.e., positive affect or negative affect) by Stressors and by Positive
Events were included at Level 1. In secondary analyses, we evaluated the number of chronic conditions as a moderator of the
association between sleep duration and affective reactivity to daily
events using 3-way interaction terms (e.g., Chronic Conditions ⫻
Prior-Night Sleep Duration ⫻ Current-Day Stressors predicting
positive and negative affect).
At Level 1, variables were centered at the person-means to allow
parameter estimates to be interpreted as deviations from the participant’s mean affect or sleep duration. At Level 2, variables were
centered at the grand means to evaluate between-person effects. A
random effect was included for Daily Stressors and Daily Positive
Events at Level 2 to allow individuals to vary from one another in
their event-related fluctuations in affect or sleep. However, the
random effect for positive events was removed for some models
due to nonconvergence (Hoffman & Stawski, 2009); these models
are denoted in Table 3 in the text and in Table S1 and S2 in the
online supplementary materials. Analyses were conducted using R
Version 4.0.0 (lme4 and lmerTest packages for multilevel modeling).
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Results
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Descriptives and Correlations
Participant characteristics and descriptive statistics for daily
diary variables are shown in Table 1. The sample of 1,982 participants was 43% male and 85% White, with an average age of 56
years and an average sleep duration of 7.15 hr. Table 2 presents
intraclass correlation coefficients, as well as the between- and
within-person correlations for sleep duration, daily events, and
daily affect. The intraclass correlation coefficients indicate that
40% of the variation in sleep duration, 17% in stressors, 25% in
positive events, 52% in negative affect, and 75% in positive affect
were attributable to between-person differences. Between-person
correlations show that people with longer mean sleep duration
tended to have lower daily negative affect, higher positive affect,
lower daily stressor exposure, and more frequent positive events.
Within-persons, longer prior-night sleep duration was correlated
with current-day lower negative affect, higher positive affect,
lower likelihood of reporting a stressor, and marginally lower
likelihood of reporting a positive event.

Sleep Duration Predicting Affective Reactivity to NextDay Events
Table 3 displays results from multilevel models for sleep
duration predicting negative and positive affect reactivity to
stressors and positive events. The within-person (WP) main
effect for daily stressors indicates that on days when stressors
occurred, negative affect increased by 0.16 and positive affect

Table 1
Participant Characteristics
Variable
Sociodemographics and health conditions
Age, years
Sex (Ref ⫽ Male)
Race (Ref ⫽ White)
Black
Other/Unknown
Education (Ref ⫽ HS graduate or below)
Some college
College graduate
Number of chronic health conditions
None
One
Two
Three
Four or more
Daily diary variables
Sleep duration, hours
Negative affect
Positive affect
Stressors
Positive events
Weekday (vs. weekend)

Mean (SD) or N (%)
56.31 (12.19)
849 (42.8%)
1,679 (84.7%)
215 (10.8%)
88 (4.4%)
615 (31.0%)
607 (30.6%)
760 (38.3%)
371 (19.4%)
432 (22.5%)
396 (20.7%)
321 (16.7%)
397 (20.7%)
7.15 (1.03)
0.20 (0.26)
2.74 (0.70)
0.39 (0.26)
0.70 (0.27)
73% of days (11%)

Note. N ⫽ 1,982 participants, except N ⫽ 1,917 for data on chronic
health conditions. Affect was rated on a scale ranging from 0 (none of the
time) to 4 (all of the time) scale. Daily stressors and positive events were
coded 0 ⫽ No and 1 ⫽ Yes. Prior-night sleep duration was reported in
hours.
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decreased by 0.13. Longer prior-night sleep duration predicted
lower current-day negative affect and higher positive affect.
The Sleep Duration (WP) ⫻ Stressors (WP) interaction indicates that prior-night sleep duration predicted positive affect
reactivity to stressors, but not negative affect reactivity to
stressors. As shown in the left panel of Figure 1, there was a
greater loss in positive affect on stressor days when an individual slept 1 hour less than their usual sleep duration (simple
slope: Est. ⫽ ⫺0.17, SE ⫽ 0.01, p ⬍ .001) compared to when
they slept 1 hour more than usual (simple slope: Est. ⫽ ⫺0.10,
SE ⫽ 0.01, p ⬍ .001).
With regard to positive events, within-person daily positive
events were associated with increases in positive affect but was
not associated with negative affect (see Table 3). Sleep duration
significantly predicted greater increases in positive affect (but
not negative affect) in response to daily positive events. As
depicted in the right panel of Figure 1, the association between
positive event occurrence and same-day positive affect was
more pronounced following nights when sleep duration was 1
hour longer than usual (simple slope: Est. ⫽ 0.11, SE ⫽ 0.01,
p ⬍ .001) than when prior-night sleep duration was 1 hour
shorter than usual (simple slope: Est. ⫽ 0.07, SE ⫽ 0.01, p ⬍
.001).

Affective Reactivity to Daily Events Predicting
Subsequent Sleep Duration
Table 4 displays the results of multilevel models for affective
reactivity to daily events as predictors of same-night sleep
duration. There were no significant main effects for daily affect,
stressors, or positive events on subsequent sleep duration. The
within-person interactions for Daily Affect by Stressors or by
Positive Events were not significant, indicating that neither
negative nor positive affect reactivity to stressors or positive
events predicted subsequent sleep duration.

Moderating Effects of Chronic Conditions
The online supplementary materials contain results of our secondary analysis on a subset of 1,917 participants, in which the
number of self-reported chronic conditions was evaluated as a
moderator of the association between sleep duration and affective
reactivity to daily events. As shown in Table S1, chronic conditions predicted lower positive affect and higher negative affect
(main effects), significantly moderated the association between
daily positive events and same-day positive affect (interaction:
Est. ⫽ 0.02, 95% CI [0.00, 0.03], p ⫽ .01), and marginally
moderated the association between daily positive events and sameday negative affect (interaction: Est. ⫽ ⫺0.01, 95% CI [⫺0.01,
0.00], p ⫽ .08). The simple slopes revealed that on days with
higher-than-usual positive events, people with more chronic conditions (i.e., 1 SD of 1.41 above the mean of 1.97) showed greater
increases in positive affect (simple slope: Est. ⫽ 0.12, SE ⫽ 0.01,
p ⬍ .001) and greater decreases in negative affect (simple slope:
Est. ⫽ ⫺0.02, SE ⫽ 0.01, p ⫽ .02), compared to people with fewer
chronic conditions (Figure S1 in the online supplemental materials).
The three-way interaction for Chronic Conditions ⫻ Sleep
Duration (WP) ⫻ Positive Events (WP) was marginally signif-
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Table 2
Between-Person Correlations (Above Diagonal) and Within-Person Correlations (Below
Diagonal) for Daily Events, Affect, and Sleep
Variable

Sleep duration

Negative affect

Positive affect

Stressors

Positive events

Sleep duration, hours
Negative affect
Positive affect
Stressors
Positive events

0.40
⫺0.08ⴱⴱⴱ
0.06ⴱⴱⴱ
⫺0.06ⴱⴱⴱ
⫺0.02†

⫺0.10ⴱⴱⴱ
0.52
⫺0.39ⴱⴱⴱ
0.32ⴱⴱⴱ
0.03ⴱⴱ

0.06ⴱⴱ
⫺0.53ⴱⴱⴱ
0.75
⫺0.16ⴱⴱⴱ
0.08ⴱⴱⴱ

⫺0.05ⴱ
0.42ⴱⴱⴱ
⫺0.31ⴱⴱⴱ
0.17
0.05ⴱⴱⴱ

0.05ⴱ
⫺0.03
0.12ⴱⴱⴱ
0.29ⴱⴱⴱ
0.25

Note. N ⫽ 1,982 participants. Between-person correlations are shown above the diagonal, and within-person
correlations are shown below the diagonal. Diagonals (bold) show intraclass correlation coefficients (i.e.,
between-person level variance/total variance) for the variables. Affect was rated on a scale ranging from 0 (none
of the time) to 4 (all of the time) scale. Daily stressors and positive events were coded 0 ⫽ No and 1 ⫽ Yes.
Prior-night sleep duration was reported in hours.
†
p ⱕ .10. ⴱ p ⱕ .05. ⴱⴱ p ⱕ .01. ⴱⴱⴱ p ⱕ .001.

icant, suggesting a trend in which chronic conditions moderated
the link between sleep duration and next-day positive affective
reactivity to positive events (Est. ⫽ 0.01, 95% CI [⫺0.00,
0.02]; p ⫽ .09; Table S1). Figure S2 in the online supplemental
materials shows that among participants with more chronic
conditions, there were larger increases in positive affect in
response to positive events following nights of longer sleep
than shorter sleep, whereas participants with fewer chronic
conditions showed the same degree of positive affective reactivity regardless of their prior-night sleep duration.

Table S2 shows the results of multilevel models for chronic
conditions as a moderator of the association between affective
reactivity to daily events and subsequent sleep duration. The
number of chronic conditions was not directly associated with
sleep duration, nor did it interact with daily affect or daily events
to predict sleep duration. There was a marginally significant interaction (p ⫽ .08) for Chronic Conditions ⫻ Current-Day Stressors ⫻ Current-Day Negative Affect, but none of the simple slopes
were significantly different from zero.

Table 3
Sleep Duration Predicting Next-Day Affective Reactivity to Stressors and Positive Events
Positive affect
Parameter
Fixed effects
Intercept
Age
Sex (1 ⫽ Male)
Race (Ref ⫽ White)
Black
Other/Unknown
Education (Ref ⫽ High school)
Some college
College graduate
Weekday (vs. weekend)
Prior-day affect
Daily stressors (BP)
Daily stressors (WP)
Daily positive events (BP)
Daily positive events (WP)
Sleep duration (BP)
Sleep duration (WP)
Sleep duration (WP) ⫻ Stressors (WP)
Sleep duration (WP) ⫻ Positive events (WP)
Random effects
Residual variance
Intercept variance
Daily stressors variance
Correlation for intercept, stressors
Daily positive events variancea
Correlation for intercept, positive eventsa

Est.

95% CI

Negative affect
p

Est.

95% CI

p

2.77
0.01
⫺0.01

[2.71, 2.83]
[0.00, 0.01]
[⫺0.07, 0.05]

⬍.001
⬍.001
0.78

0.19
⫺0.00
⫺0.01

[0.17, 0.21]
[⫺0.00, 0.00]
[⫺0.02, 0.01]

⬍.001
0.53
0.59

0.08
⫺0.02

[⫺0.02, 0.18]
[⫺0.16, 0.12]

0.10
0.76

0.07
⫺0.02

[0.04, 0.10]
[⫺0.07, 0.02]

⬍.001
0.35

0.00
⫺0.03
⫺0.04
0.01
⫺0.91
⫺0.13
0.55
0.09
0.02
0.02
0.03
0.02

[⫺0.07, 0.08]
[⫺0.10, 0.05]
[⫺0.05, ⫺0.02]
[⫺0.01, 0.03]
[⫺1.03, ⫺0.78]
[⫺0.15, ⫺0.12]
[0.43, 0.67]
[0.07, 0.11]
[⫺0.01, 0.05]
[0.01, 0.03]
[0.01, 0.05]
[0.00, 0.04]

0.97
0.46
⬍.001
0.30
⬍.001
⬍.001
⬍.001
⬍.001
0.16
⬍.001
⬍.001
0.03

⫺0.03
⫺0.04
0.02
0.02
0.44
0.16
⫺0.11
⫺0.01
⫺0.01
⫺0.01
0.00
⫺0.00

[⫺0.06, ⫺0.01]
[⫺0.06, ⫺0.01]
[0.02, 0.03]
[⫺0.00, 0.03]
[0.40, 0.48]
[0.14, 0.17]
[⫺0.14, ⫺0.07]
[⫺0.02, 0.00]
[⫺0.02, ⫺0.00]
[⫺0.01, ⫺0.01]
[⫺0.01, 0.01]
[⫺0.01, 0.01]

0.006
0.002
⬍.001
0.06
⬍.001
⬍.001
⬍.001
0.17
0.05
⬍.001
0.94
0.37

0.13
0.41
0.02
⫺0.10
0.03
⫺0.33

[0.13, 0.13]
[0.38, 0.44]
[0.01, 0.03]
[⫺0.25, 0.03]
[0.02, 0.04]
[⫺0.46, ⫺0.21]

0.03
0.04
0.02
0.57
—
—

[0.03, 0.04]
[0.04, 0.05]
[0.02, 0.03]
[0.50, 0.64]

Note. Npersons ⫽ 1,980, Ndays ⫽ 12,240. BP ⫽ between-person; WP ⫽ within-person. Prior-day affect refers to the previous day’s positive affect for the
model of positive affect reactivity and the previous day’s negative affect for the model of negative affect reactivity.
a
To ensure model convergence, we did not estimate the random effect for the slope of the association between daily positive events and negative affect.
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Figure 1. Prior-night sleep duration moderated the within-person link between daily events and affect.
Longer-than-usual sleep duration was associated with smaller decreases in positive affect in response to daily
stressors (left panel) and greater increases in positive affect in response to daily positive events (right panel),
compared to affective reactivity to daily events following shorter-than-usual sleep duration. Daily stressors and
positive events were centered on the person-means; the within-person SD was 0.41 for stressors and 0.37 for
positive events. See the online article for the color version of this figure.

Discussion
The current study evaluated bidirectional, within-person associations between sleep duration and affective reactivity to daily
stressors and positive events in a national U.S. sample of adults.
Our hypotheses were partially supported, such that longer priornight sleep duration buffered against declines in positive affect on
days with stressors, in addition to enhancing positive affective
responsiveness to daily positive events. Contrary to our expectations, however, sleep duration did not predict negative affect
reactivity to next-day stressors, nor was affective reactivity to daily
events associated with subsequent fluctuations in sleep duration.
The degree of affective reactivity varied based on the presence of
chronic conditions: Compared to people with fewer chronic conditions, those with more chronic conditions showed greater
changes in affect in response to positive events, especially after
nights of longer-than-usual sleep. These findings underscore the
value of considering both positive events and stressors, as well as
both positive and negative affect, when disentangling the links
between sleep duration and daily experiences.
Our results suggest that sleep is particularly important for positively valenced experiences in daily life. Previous experimental
studies have shown that sleep deprivation disrupted the positive
affect system to a greater extent than the negative affect system
(Finan et al., 2017; Pilcher, Callan, & Posey, 2015). Yet, results
observed in experimental sleep restriction studies may differ from
patterns of sleep and affective experiences in daily life because
people may naturally compensate for sleep loss by reducing activities and avoiding stressful situations. Our study is among the
first to show that prior lab-based findings about the impact of sleep
on positive affect responses can transfer to ecological contexts. To

our knowledge, Zohar and colleagues (2005) have conducted the
only previous study of within-person relationships between naturalistic sleep loss and affective responses to both daily positive and
negative events. In a sample of medical residents, sleep loss was
related to dampened positive affect responses to goal-enhancing
events, as well as intensified negative affect in response to goaldisruptive events (Zohar et al., 2005). The results from both their
study and our current investigation support the notion that adequate sleep enhances cognitive-energy resources, therefore enabling individuals to more fully seek out, engage in, and derive
benefits from positive situations (Zohar et al., 2005).
Our finding that sleep duration predicted positive affect (but not
negative affect) reactivity to next-day stressors raises interesting
possibilities that could be explored in future work. Although it is
well-established that sleep loss is related to reduced ability to
regulate emotions, the literature on sleep and emotions is not clear
in pinpointing the pathways linking sleep and emotion regulation
(Palmer & Alfano, 2017). Our study provides some distinction
between situation selection versus other aspects of emotion regulation (e.g., appraisals, responses). In particular, consistent with
other research (Sin et al., 2017), we saw that shorter-than-usual
sleep duration was correlated with a greater likelihood of reporting
stressors on the following day. This perhaps suggests that participants in this sample were generally not engaging in safety behaviors that would reduce stressor exposure (e.g., cutting back on
activities, taking an easier day) that are more typically observed
among people with insomnia (Harvey, 2002), or at the very least,
our participants were not effective at reducing stressor exposure
following shorter sleep. Regardless of situation selection, an individual’s positive affect reactivity to daily stressors was relatively
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Table 4
Affective Reactivity to Daily Stressors or Daily Positive Events Predicting Subsequent Sleep Duration
PA reactivity predicting sleep duration
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Parameter
Fixed effects
Intercept
Age
Sex (1 ⫽ Male)
Race (Ref ⫽ White)
Black
Other/Unknown
Education (Ref ⫽ High school)
Some college
College graduate
Weekday (vs. weekend)
Prior-night sleep duration
Daily stressors (BP)
Daily stressors (WP)
Daily positive events (BP)
Daily positive events (WP)
Daily affect (BP)
Daily affect (WP)
Daily affect (WP) ⫻ Stressors (WP)
Daily affect (WP) ⫻ Positive events (WP)
Random effects
Residual variance
Intercept variance
Daily stressors variance
Correlation for intercept, stressors
Daily positive events variance
Correlation for intercept, positive events

NA reactivity predicting sleep duration

Est.

95% CI

p

Est.

95% CI

p

7.17
0.00
⫺0.04

[7.07, 7.27]
[⫺0.00, 0.01]
[⫺0.13, 0.05]

⬍.001
0.16
0.42

7.18
0.00
⫺0.04

[7.08, 7.27]
[⫺0.00, 0.01]
[⫺0.13, 0.05]

⬍.001
0.13
0.38

⫺0.47
⫺0.22

[⫺0.62, ⫺0.33]
[⫺0.43, ⫺0.01]

⬍.001
0.04

⫺0.46
⫺0.22

[⫺0.61, ⫺0.31]
[⫺0.43, ⫺0.01]

⬍.001
0.04

0.11
0.21
⫺0.12
⫺0.07
⫺0.27
⫺0.01
0.10
0.03
0.05
⫺0.05
⫺0.01
0.09

[⫺0.00, 0.23]
[0.09, 0.32]
[⫺0.16, ⫺0.07]
[⫺0.09, ⫺0.05]
[⫺0.47 ⫺0.07]
[⫺0.06, 0.05]
[⫺0.08, 0.27]
[⫺0.03, 0.09]
[⫺0.01, 0.12]
[⫺0.10, 0.01]
[⫺0.16, 0.13]
[⫺0.07, 0.25]

0.05
⬍.001
⬍.001
⬍.001
0.007
0.83
0.30
0.39
0.12
0.13
0.85
0.28

0.11
0.20
⫺0.12
⫺0.07
⫺0.24
⫺0.01
0.10
0.02
⫺0.17
0.06
⫺0.05
0.16

[⫺0.01, 0.22]
[0.08, 0.31]
[⫺0.16, ⫺0.07]
[⫺0.09, ⫺0.05]
[⫺0.45, ⫺0.03]
[⫺0.06, 0.05]
[⫺0.07, 0.28]
[⫺0.04, 0.08]
[⫺0.37, 0.03]
[⫺0.06, 0.17]
[⫺0.30, 0.21]
[⫺0.12, 0.43]

0.07
0.001
⬍.001
⬍.001
0.02
0.77
0.25
0.54
0.09
0.33
0.72
0.27

1.24
0.79
0.16
⫺0.25
0.22
0.02

[1.20, 1.27]
[0.72, 0.84]
[0.08, 0.25]
[⫺0.40, ⫺0.08]
[0.13, 0.33]
[⫺0.13, 0.16]

1.24
0.79
0.16
⫺0.25
0.21
0.02

[1.20, 1.28]
[0.72, 0.84]
[0.08, 0.25]
[⫺0.40, ⫺0.08]
[0.12, 0.33]
[⫺0.13, 0.16]

Note. Npersons ⫽ 1,982, Ndays ⫽ 12,236. PA ⫽ positive affect; NA ⫽ negative affect; BP ⫽ between-person; WP ⫽ within-person. Daily affect refers to
positive affect for the model of positive affect reactivity and negative affect for the model of negative affect reactivity.

more pronounced following nights of shorter sleep. We are unsure
whether longer sleep duration led to reduced attention to the
stressor, more favorable stress appraisals, or adaptive coping behaviors (e.g., seeking social support) following stressor occurrence, thereby supporting the maintenance of positive affect in the
face of stress. With regard to negative affect reactivity to stressors,
however, the experience of negative affect may have been preserved due to its functions for ensuring survival (e.g., vigilance,
fighting, withdrawal). Additional research would be needed to
evaluate mechanistic pathways such as changes in stress appraisals
and coping.
Contrary to our hypotheses, affective reactivity to daily stressors
and to positive events did not predict subsequent sleep duration.
Some past studies have found evidence for bidirectional or cyclical
relationships between nightly sleep and daily psychosocial experiences (Lee et al., 2017; Yap, Slavish, Taylor, Bei, & Wiley,
2020), whereas other studies indicate that sleep quality or duration
were stronger determinants of next-day affect and experiences than
vice versa (Sin et al., 2017; de Wild-Hartmann et al., 2013). It is
possible that our measures were too coarse to capture the most
detrimental aspects of stress. In particular, our daily diary questions asked about events that may have happened at any time
during the day, rather than focusing specifically on events that
continued to be particularly salient at bedtime. Other research has
shown that evening stress (Yap et al., 2020) and presleep cognitive
and somatic arousal (Morin et al., 2003; Winzeler et al., 2014)
were associated with disrupted actigraphic and self-reported mea-

sures of sleep, suggesting that stress before bedtime may be
especially harmful for subsequent sleep.
Importantly, the links between sleep and affective reactivity
were not the same for everyone. Individuals with more chronic
conditions appeared to garner greater affective benefits (i.e., increased positive affect and decreased negative affect) from positive events, and a marginally significant trend suggested that these
benefits were more pronounced on days after longer sleep duration. Our results diverged from previous evidence that chronic
conditions predicted heightened affective and inflammatory responses to stressors (Costanzo et al., 2012; Kop et al., 2008),
possibly because we examined the number of chronic conditions—as an indication of cumulative health burden—rather than
focusing on specific diseases. Future research on this topic should
consider health conditions (such as chronic pain) for which sleep
plays a particularly influential role in daily physical symptoms and
well-being (Hamilton et al., 2007). In addition, although our results might suggest that sleep is an avenue by which people with
chronic conditions can enhance their positive experiences, more
work is needed to understand whether greater affective responsiveness to positive events is a sign of better psychological wellbeing or of vulnerabilities in emotion regulation (Ong et al., 2013).
The findings of this study should be carefully considered in light
of its limitations. First, our sole measure of sleep was self-reported
sleep duration. Self-report measures are susceptible to recall or
reporting biases, and they tap into different aspects of sleep than
inferred or objective measures (McCrae et al., 2008; Slavish et al.,

This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

SLEEP AND AFFECTIVE REACTIVITY TO DAILY EVENTS

2020). Unfortunately, we were unable to examine other indicators
of sleep or daytime interference that are likely to be antecedents or
consequences of affective reactivity to daily events. Second, priornight sleep duration and daily experiences were assessed in the
same evening telephone interviews. The reports of both sleep and
daily experiences may have been influenced by common factors
(e.g., mood and tiredness during the interview), therefore making
the relationship between prior-night sleep and current-day experiences appear stronger than the relationship between variables
assessed in separate interviews (i.e., the associations of daily affect
and events with subsequent sleep duration). Third, our end-of-day
assessments of daily affect and events do not allow us to disentangle whether event-related fluctuations in daily affect were truly
reflective of affective reactivity or whether they indicated more
affective lingering (i.e., slower recovery) following stressors and
positive events. More frequent, in-depth measures of daily experiences will allow researchers to examine the time-course of affective reactivity versus recovery to daily events and to evaluate
mechanisms (e.g., appraisals, cognitive interference, somatic
arousal, coping; Smyth et al., 2018). Furthermore, our study did
not examine event severity and intensity or possible differential
effects based on specific types of events (e.g., work vs. home
events; Sin et al., 2017). Nonetheless, our study is strengthened by
its rich daily diary data of sleep and daily experiences from a large
national sample of adults across a wide age range and with a
variety of life experiences. MIDUS contains extensive health measures, thereby enabling these data to be linked to longitudinal
health outcomes in future investigations. Furthermore, our research extends existing work on sleep and affective reactivity due
to our evaluation of naturalistic positive events in daily life, which
have been largely overlooked in the sleep literature.
In summary, this study evaluated hypothesized bidirectional
relationships between self-reported sleep duration and affective
reactivity to daily positive events and stressors, in addition to the
moderating role of chronic conditions. In a national U.S. sample of
midlife and older adults, sleep duration predicted greater fluctuations in positive affect (but not negative affect) in response to daily
stressors and positive events, whereas affective reactivity to daily
events was not predictive of subsequent sleep duration. These
results indicate that fluctuations in sleep may be more consequential for positive affective responsiveness in daily life, whereas
negative affective responsiveness was preserved regardless of
longer- versus shorter-than-usual sleep duration. People with more
chronic conditions appeared to derive more affective benefits from
positive events following nights of longer-than-usual sleep. Given
growing evidence that sleep has wide-ranging impacts on stress
and well-being, our findings highlight the important role of sleep
for influencing positive affect responses to naturally occurring
events. Future research could examine whether efforts to promote
sufficient sleep may lead to better maintenance of positive affect
during stress and greater affective responsiveness to positive
events in daily life.
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