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The COVID-19 pandemic presents challenges to psychological well-being, but how can we predict when people
suffer or cope during sustained stress? Here, we test the prediction that specific types of momentary emotional expe-
riences are differently linked to psychological well-being during the pandemic. Study 1 used survey data collected
from 24,221 participants in 51 countries during the COVID-19 outbreak. We show that, across countries, well-
being is linked to individuals’ recent emotional experiences, including calm, hope, anxiety, loneliness, and sadness.
Consistent results are found in two age, sex, and ethnicity-representative samples in the United Kingdom (n = 971)
and the United States (n = 961) with preregistered analyses (Study 2). A prospective 30-day daily diary study con-
ducted in the United Kingdom (n = 110) confirms the key role of these five emotions and demonstrates that emo-
tional experiences precede changes in well-being (Study 3). Our findings highlight differential relationships
between specific types of momentary emotional experiences and well-being and point to the cultivation of calm

and hope as candidate routes for well-being interventions during periods of sustained stress.
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To date, there have been more than 500 million confirmed cases of
COVID-19 and over six million confirmed deaths (World Health
Organization, 2022). In addition to physical disease and death, the
pandemic is also linked to substantive deteriorations in psychologi-
cal well-being (Aknin et al., 2022). Given the psychological toll of
COVID-19 and other sustained collective stressors, it is essential to
gain insight into the factors associated with well-being during peri-
ods of heightened stress (Holmes et al., 2020). Here, we conduct a
large-scale examination of a candidate factor shaping well-being:
momentary emotional experiences.

Many elements that contribute to well-being tend to remain rela-
tively consistent over time and are difficult to change (Eid & Diener,
2004). These include both individual-level factors like income and
society-level factors like country-level wealth and inequality.
However, well-being is also affected by transient states that fluctuate
considerably (Houben et al., 2015). Of particular importance to well-
being is one’s recent emotional experiences. Here, we use the com-
monly applied definition of emotion proposed by Keltner and Gross
(1999): “episodic, relatively short-term, biologically-based patterns
of perception, experience, physiology, action, and communication
that occur in response to specific physical and social challenges
and opportunities” (p. 468). We acknowledge that there are various
theories on what emotions are, and there may not be a consensus on
its definition (Fehr & Russell, 1984, p. 464). Yet regardless of how
emotions are theorized to emerge, they can exert causal influence
(Barrett, 2012). In the present study, we examine whether specific
emotions are systematically related to well-being. Here we adopt
the idea that well-being reflects people’s global evaluation of their
life (Diener et al., 2003), while emotions are relatively short term
(Keltner & Gross, 1999). We thus did not regard the experience of
positive emotion and/or lack of negative emotion as indexing psy-
chological well-being per se.

Unsurprisingly, experiencing less negative and more positive
emotions in one’s daily life is associated with enhanced well-being
(see Huppert, 2009). However, emotions are often experienced at
finer levels of specificity (Cowen & Keltner, 2017): we do not just
feel good, we feel triumphant or determined or calm. Similarly,
we typically experience feeling bad as one of a variety of flavors:
we feel angry, sad, or lonely. In addition, recent work has demon-
strated that emotions that share the same valence (i.e., feeling posi-
tive or negative) can have dramatically different effects on behavior
(e.g., Van Kleef, 2010; Pressman & Cross, 2018). For example, we
do not tend to feel or behave in the same way when we are proud and
when we are grateful, nor when we are angry and when we are bored.
These experiential and behavioral differences between emotions
may result in differentiable relationships with well-being. In the pre-
sent work, we test this prediction empirically.

Research on the relationship between emotions and well-being has
tended to collapse across all negative and positive emotions, or alterna-
tively, to examine a single emotion. For example, the majority of inter-
ventions focusing on altering emotional experience have sought to
broadly increase positive and decrease negative affect (King, 2008).
Studies that have attempted to enhance well-being via specific emo-
tions have primarily targeted negative emotions, especially anxiety
(MacLeod & Clarke, 2015) and loneliness (Masi et al., 2011). More
recent work has attempted to increase specific positive emotions, espe-
cially gratitude (Alkozei et al., 2018) and (self-)compassion (Barnard
& Curry, 2011). The literature on emotion interventions shows some
promise for such interventions as a route to enhancing well-being

(Moskowitz et al., 2021). However, there is a dearth of evidence on
the relative contributions of specific emotions to well-being (but see
Barrett-Cheetham et al., Barrett-Cheetham et al., 2016). Without exam-
ining multiple emotions at the same time, we cannot know whether the
absence of anxiety or sadness matters more than the presence of grat-
itude or feelings of calm. Here, we heed calls to go beyond the
one-size-fits-all approach of positive and negative affect (Kirby et
al., 2020) to examine which specific types of emotional experiences
contribute to well-being during a period of sustained stress. We tested
20 individual emotions in the present work based on past research on
the relationships between individual emotions and well-being (see
Table 1).

Understanding the relative contributions of specific types of emo-
tional experiences to well-being is key to guiding individual and
societal efforts to enhance well-being. This is of particular impor-
tance in the context of chronic collective stress, which strains
individual as well as structural support resources. Moreover, condi-
tions of generalized stress are likely to become more frequent: Not
only is the COVID-19 pandemic expected to continue to affect
large parts of the world’s population for years to come (Telenti
et al., 2021), but other large-scale collective crises are predicted to
occur intermittently due to climate change (Zhang et al., 2011).

In the present work, we conducted three studies during the out-
break of the COVID-19 pandemic. Study 1 consisted of survey
data collected in 50 languages from 24,221 participants in April-
May, 2020. Analyses were based on data from 51 countries, each
with at least 200 participating individuals. Study 2 sought to repli-
cate these findings with preregistered analyses of two samples
from the United Kingdom and the United States that were nationally
representative in terms of age, sex, and ethnicity. In Study 3, we
probed the temporal effect of the relationship between differential
emotional experiences and subsequent well-being with data from a
prospective 30-day diary study. Together, these studies provide the
first investigation into the relationships between a wide range of
momentary emotional experiences and psychological well-being.

Study 1. Emotions and Well-Being in 51 Countries
During the COVID-19 Pandemic

Method
Transparency and Openness

The present work followed the transparency and openness guide-
lines including data, code, and materials transparency (Studies 1-3);
design and analysis transparency (Studies 1-3); and study and anal-
ysis plan registration (Study 2). All the data from Studies 1-3 are
shared on Open Science Framework (https://osf.io/sSpuc); interac-
tive illustrations are available at https://covidemotions.shinyapps
.io/shinymap/. Beyond the questions addressed here, we hope that
these data will provide a useful resource for researchers interested
in psychology, health, and public policy within and across countries
during periods of collectively elevated stress.

Participants

The study received ethical approval (reference: 2020-SP-12098)
from the Ethics Review Board of the Department of Social
Psychology, University of Amsterdam. All participants consented to
take part in the study. The survey was translated into 50 languages,
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Example Literature of the Relationship Between Each of the 20 Emotions and Well-Being

Emotion Example literature

Admiration Admiration is positively associated with eudaimonic well-being (Schindler, 2014)

Calm Calm is associated with increased life satisfaction (Kaspereen, 2012)

Compassion Compassion is associated with increased well-being (Neff & Seppéld, 2017)

Determination Determination is linked to better well-being (Ryan & Deci, 2000)

Feeling moved Feeling moved is associated with enhanced social connections, which is essential for well-being (Fiske, 2019)

Gratitude Gratitude predicts enhanced psychological well-being (Wood et al., 2010) and reduces symptoms of psychopathology
(Alkozei et al., 2018)

Hope Hope maps onto enhanced well-being (Pleeging et al., 2021)

Love (Romantic) love increases well-being (Oravecz et al., 2020; Poerio et al., 2015)

Relief Feeling relieved positively predicts well-being (Plaut et al., 2012)

Sensory pleasure Sensory pleasures are positively related to psychological well-being (Oishi et al., 2001)

Anger Anger is linked to worse well-being (Kopper & Epperson, 1996)

Anxiety/worry Anxiety is negatively correlated with both hedonic and eudaimonic well-being (Li et al., 2019)

Boredom Boredom negatively correlates with life satisfaction (Chipperfield et al., 2003)

Confusion Confusion is associated with maladjustment (Kerr et al., 2004)

Disgust Disgust is related to mental health pathology (Curtis, 2011)

Fear Fear is associated with mental health problems, including depression (Perrin et al. 2009; Roy-Byrne et al., 2006)

Frustration Frustration negatively predicts well-being (Chen et al., 2015) and positively predicts psychological distress (Motenko, 1989)

Loneliness Loneliness is associated with poor mental health (Hawkley & Cacioppo, 2010) and negatively predicts life satisfaction
(Golden et al., 2009)

Regret Regret is linked to increased psychological distress (Lecci et al., 1994) and depression (Bruine de Bruin et al., 2016)

Sadness Sadness is associated with adverse mental health, in particular depression (American Psychiatric Association, 2013)

with each translation done by a native speaker and verified by at least
one additional native speaker to ensure translation validity. Participants
were recruited via media (e.g., newspapers), personal networks, and
social media, including targeted group adverts.

A total of 29,744 participants from 157 countries' took part in the
study in April-May, 2020. Following previous research (Hensel
et al., 2022), we focused our analyses on data from countries with
at least 200 participants, leaving 26,684 participants from 51 coun-
tries. To remove potentially careless answers, we excluded partici-
pants based on the following criteria: participants were removed if
(a) their average response time was shorter than 2 s per item, or
(b) they provided 11 or more consecutive identical answers to the
emotion questions, or (c) they had 11 or more missing values out
of the 20 emotion questions (Curran, 2016; Huang et al., 2012).
Data from 24,221 participants were retained. The dataset from Iran
only contained 195 participants after data cleaning. However,
given the dearth of research on emotions and well-being in Iran,
we nevertheless included this sample in the analysis. For all statisti-
cal models, we applied a listwise removal strategy; consequently, the
number of observations differs across models. The number of obser-
vations in each model is reported in each results table. Participants
were between 16 and 101 years old (Mye. = 37.20, SD = 14.16).
Participants’ demographic information in each country is reported
in Table S1 in the online supplemental materials.

Materials

We sought to broadly sample specific positive and negative emo-
tions that could potentially be relevant to well-being. Emotional expe-
riences were measured using the question: “In the past week, to what
extent did you experience the following emotions? (not at all =0;
very much = 6),” for the 20 emotions: admiration, calm, compassion,
determination, feeling moved, gratitude, hope, love, relief, sensory
pleasure (such as smell, sound, touch, etc.), anger, anxiety/worry,
boredom, confusion, disgust, fear, frustration, loneliness, regret, and
sadness. The order of presentation of the emotions was randomized.

We sought to assess well-being broadly, including both negative
and positive facets. Based on previous research and existing defini-
tion of well-being, 10 items were used to measure well-being: one
question measuring evaluative well-being (satisfaction with life),
two questions measuring eudaimonic well-being (flourishing), two
questions measuring resilience, and one item each measuring stress,
tiredness, depression, mental health, and physical health (Block &
Block, 1980; Diener et al., 1985; Ryff, 1989; Wilson & Cleary,
1995). Participants were instructed to indicate their well-being in
the present moment. Detailed information on the well-being mea-
sures can be found in the “Study 1 Well-being measures” section
in the online supplemental materials.

Control Variables

When testing the relationships between momentary emotional
experiences and well-being, we took into account several stable fea-
tures that are relevant to psychological well-being: age, gender, edu-
cation, and subjective socioeconomic status (SES). Specifically,
younger individuals, women, and those with less education have
been shown to experience more stress and reduced well-being
during the COVID-19 pandemic (Kowal et al., 2020), and people
with lower SES have been found to be disproportionally influenced
by COVID-19, including in terms of mental health (Patel et al.,
2020).

We also included three domains of country-level features:
COVID-19-related measures (COVID-19-related deaths, govern-
ment policy stringency), global indices (GDP [Gross Domestic
Product] and Gini Index), and cultural values (collectivism, individ-
ualism, tightness/looseness). The number of COVID-19-related
deaths per million was used as an index of the severity of the out-
break in each country. Policy stringency was included because

! For simplicity, we use “countries” to refer to countries, districts, and spe-
cial regions.
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laxer policy measures in relation to the COVID-19 pandemic have
been found to be associated with higher levels of psychological dis-
tress (Hensel et al., 2022; Jacobson et al., 2020). We also took into
account country-level wealth (GDP) and inequality (Gini Index),
because people in more affluent countries are on average happier
than those in poorer countries (de Neve et al., 2018), and economic
inequality is generally associated with worse well-being (Okulicz-
Kozaryn & Mazelis, 2017). Finally, we included measures of cul-
tural norms and values: collectivism/individualism (the extent to
which the self is primarily seen in relation to the group (Triandis,
1989) and tightness/looseness (the strength of and adherence to
social norms; Gelfand et al., 2011), as they have been found to be
associated with well-being (Gelfand et al., 2021; Harrington et al.,
2015).

Analyses and Results
Assessing the Well-Being Factor Structure

We first assessed the underlying factor structure of the well-being
measures by conducting an exploratory item factor analysis (Wirth
& Edwards, 2007) using Mplus 8.4 (Muthén & Muthén, 2017).
Items with less than 10 response categories were treated as ordered
categorical variables. Exploratory item factor analysis suggested that
the four-factor model attained a sufficiently good fit (CFI=0.98,
RMSEA = 0.03, SRMR = 0.01). The four factors, each of which
was defined by the items in the subsequent parenthesis, were labeled
Welilness (both eudaimonic items and satisfaction with life),
Resilience (both resilience items), Health (the mental health item
and physical health item), and Distress (the items measuring stress,
tiredness, and depression). The magnitude of interfactor correlations
ranged from 0.37 to 0.74. The Cronbach’s o of Wellness,
Resilience, Health, and Distress was 0.83, 0.82, 0.74, and 0.82,
respectively. Further details on the factor structure can be found in
Tables S4-S5 in the online supplemental materials.

Descriptive Information

These data offer a rich, granular map of the emotional experiences
and well-being of 24,221 participants from 51 countries during a
period of high sustained stress. We found that overall, emotional
experiences of love, compassion, hope, and gratitude were common
in participants’ daily life (Figures 1A and 2), as were feelings of anx-
iety, boredom, frustration, and sadness (Figures 1B and 2). As can be
seen in Figures 2 and 3, the average self-reported score was higher
for positive emotions (M = 3.53, SD = 1.03) as compared to nega-
tive emotions (M = 2.67, SD = 1.34), indicating that even during a
period of sustained high stress, people on average experience more
positive than negative emotions in their daily lives. Well-being lev-
els per country are shown in Figure 4 (see also Figure S6 in the
online supplemental materials for medians and 25%-75% quan-
tiles), and detailed descriptive statistics of participants’ demographic
information, emotion, and well-being scores by country are reported
in Tables S1-S3 in the online supplemental materials.

Model Setup

Because of the data structure with individuals (Level 1) being
nested in countries (Level 2), we employed multilevel regression
models to test which emotions would predict well-being during

the COVID-19 pandemic. Each of the well-being outcomes was
first analyzed with an unconditional means model (i.e., a model
with no predictors) to estimate within- versus between-country var-
iance. Some variability was found across countries for all four facets
of well-being (see Figure 4) with 4%—7% of the variability explained
by variance between countries, justifying the usage of multilevel
models. Intraclass correlation coefficients per well-being outcome
are displayed in Table S6 in the online supplemental materials.
Regression analyses were conducted separately for each of the
four well-being facets as outcomes. Level 1 predictors were stan-
dardized using grand mean and grand standard deviation. Level 2
predictors were standardized across the 51 countries before they
were entered into the models.

In the first step of the multilevel regression models, the demo-
graphic variables age, gender, education, and SES were included as
Level 1 fixed-effect control variables, with country (Level 2) as ran-
dom intercept. In the second step, we added the 20 emotions at the
same time into the model as fixed-effect predictors; since all 20 emo-
tions were added simultaneously, the regression coefficients are “par-
tial” effects that gauge the unique contribution of each predictor (the
nonpartial relationships are reported as zero-order correlations; see the
Further Analyses section). The variance inflation factors were below 5
for all models, indicating that there were no issues of multicollinearity.
We then allowed independent random slopes for all 20 emotions in
each model, that is, we allowed the emotion and well-being relation-
ship to be different in each country. Adding random slopes of the emo-
tions significantly improved the models. See Tables S7-S10 in the
online supplemental materials for statistical details.

Primary Results—Distinct Emotions and Well-Being

Substantial variance of well-being was explained by the control
variables and the 20 emotions (wellness: 51.8%; resilience: 35.6%;
health: 35.9%; distress: 50.6%). Many emotions were statistically sig-
nificant predictors of well-being, thanks to the large sample size. We
therefore focus on emotions with standardized coefficients above 0.05
(Funder & Ozer, 2019) as the most important emotions for well-being.
The results are visualized in Figure 5, illustrating the extent to which
experiences of different types of emotions predict each facet of well-
being. The key positive emotions were calm, hope, determination, and
love, which were all positively associated with wellness, resilience,
and health. Calm and hope were also negatively associated with dis-
tress. The key negative emotions relating to well-being were anxiety,
frustration, loneliness, regret, and sadness, which were all negatively
associated with wellness and health, and positively associated with
distress. Regret, sadness, and fear were also negatively associated
with resilience. These results provide support for the notion that emo-
tions differentially relate to well-being.

Control Variables and Well-Being

In line with other work (Aknin et al., 2022), we also found that
women, younger individuals, and people with lower education and
lower subjective SES had poorer well-being during the present pan-
demic (Tables S7-S10 in the online supplemental materials). For
country-level variables, no significant effects were found beyond
individual-level predictors for GDP or economic inequality
(Table S9 in the online supplemental materials), nor for number of
deaths (Table S9 in the online supplemental materials) or cultural
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Figure 1
Emotions Experienced During the COVID-19 Pandemic in 51 Countries

(A)
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(B)
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Note. Mean (bars) and standard deviations (error bars) of the positive (A) and negative (B) emotion scores for each
country. T&T = Trinidad and Tobago. See the online article for the color version of this figure.



This document is copyrighted by the American Psychological Association or one of its allied publishers.
Content may be shared at no cost, but any requests to reuse this content in part or whole must go through the American Psychological Association.

EMOTIONAL EXPERIENCES AND PSYCHOLOGICAL WELL-BEING 7

Figure 2

Distribution of Country Mean Scores Per Emotion for the 51 Countries Used in the Regression Model
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Note. Error bars show standard deviations. See the online article for the color version of this figure.

values (Table S10 in the online supplemental materials). In line with
Hensel et al. (2022), we found that living in countries with more
stringent measures in relation to COVID-19 was associated with
higher resilience and less distress when holding other predictors
constant (see Table S9 in the online supplemental materials for
full statistical details).

Further Analyses

To test the robustness of our findings, we additionally used a
fixed-effect approach to verify the multilevel regression results
(Mohring, 2021), and to examine the cross-country (in)consistencies

Figure 3

of the emotion-well-being relationships (note: the fixed-effect
approach is different from fixed-effect in multilevel regression mod-
els). We found that calm, hope, and sadness displayed high cross-
country consistency: the relationship between these emotions and
well-being outcomes was in the same direction for all 51 countries.
Substantial cross-country consistency was found for several addi-
tional emotions: For three out of four well-being outcomes, determi-
nation, love, loneliness, and regret were also consistent across all
countries. The fixed-effect approach results are reported in
Table S11 in the online supplemental materials, and we summarize
the cultural consistency results in Table S12 in the online supple-
mental materials.

Average Positive (Left Bar) and Negative (Right Bar) Emotions During the COVID-19 Pandemic in Each Country
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and Distress for Each of the 51 Countries Included in the Main Analyses

8
Figure 4
Facets of Well-Being, Showing Wellness, Resilience, Health,
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Note.

We also conducted robustness tests of our findings using
exploratory structural equation modeling (ESEM) and split sam-
ple test-retest. We conducted ESEM to examine whether the
key emotions form reasonable factors in predicting well-being
facets. We did not conduct multigroup ESEM because there was
little cross-country difference for both emotions and well-being
measures. The ESEM results yielded analogous findings to
those from the regression models. The results suggested that
calm, determination, and hope (Emotion Factor 2) positively pre-
dicted wellness (B = 0.54), resilience (f = 0.86), and health ( =
0.35). Anxiety, fear, sadness, and calm (reverse scored) (Emotion
Factor 3) positively predicted distress (B = 0.25). Calm and relief
(Emotion Factor 7) negatively predicted distress (= —0.23).
Frustration, loneliness, regret, and sadness (Emotion Factor 8)
negatively predicted wellness (B = —0.34) and positively pre-
dicted distress (B =0.23).

To further test the reliability of the results, we reran the multilevel
analyses using a split sample test-retest approach. We randomly

Health Distress
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Filled circles reflect means, and horizontal lines show standard deviation across participants per country. T&T = Trinidad and Tobago.

selected half of the participants from each country as a test sample
and the other half as a retest sample. The estimated parameters
and variance explained by the test and retest models were highly
consistent, further attesting to the robustness of the results.
Detailed model fit as well as visualizations can be found in
Figures S1-S5 in the online supplemental materials.

Finally, we conducted zero-order correlation analyses. In our
original analyses, all 20 emotions were entered into the models
at the same time, meaning that the regression coefficients were
“partial” effects that gauged the unique contribution of each pre-
dictor. To test the relationship between each individual emotion
and well-being facet without controlling for the other emotions,
we ran zero-order correlations using Pearson correlation tests.
The results of the zero-order correlations largely replicated the
findings from the multilevel analyses. In particular, calm, deter-
mination, and hope were positively related to well-being, while
anxiety, loneliness, frustration, and sadness were negatively
related to well-being (in all of these cases, at least two out of
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Figure 5

Radial Plots Showing Standardized Coefficients Above 0.05 for Individual-Level Factors for Each Dependent Variable
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four well-being facets had r > .35; see Table S14 in the online
supplemental materials for all results).

In sum, the results from the ESEM, split sample test-retest, and
zero-order correlations largely replicated our findings; full details
can be found in the Further Analyses section in the online supple-
mental materials.

Study 1: Discussion

Using a large-scale dataset collected during the outbreak of the
COVID-19 pandemic in 51 countries, we tested the general prediction
that different types of momentary emotional experiences differentially
relate to psychological well-being. We examined the relationship of
10 positive and 10 negative emotions with both positive and negative
aspects of psychological well-being. Four key positive emotions
(calm, hope, determination, and love), and five key negative emotions
(anxiety, frustration, loneliness, regret, and sadness) were strong pre-
dictors of psychological well-being. Moreover, they displayed high
cross-country consistency in their relationships with psychological
well-being, suggesting that these associations generalize across cul-
tural contexts. These findings provide initial evidence that specific
types of momentary emotional experiences are key to psychological
well-being. Due to time constraints, we were not able to include
back- or team translations of the survey (Beaton et al., 2000;

Epstein et al., 2015). However, the cross-cultural and cross-language
consistency results in the results of Study 1 point to the different lan-
guage versions having been largely understood in a consistent manner
by our participants.

Study 2. Preregistered Analysis

Study 1 was exploratory in nature, and participants were
recruited predominantly via the snowballing method, meaning
that the samples were neither representative nor gender balanced.
We therefore sought to test the robustness of the patterns of results
from Study 1 in a preregistered replication with two independent
samples that were nationally representative in terms of age, sex,
and ethnicity. Specifically, Study 2 used the same survey items
and response formats as in Study 1, allowing us to test the replica-
bility of the findings that feelings of calm, determination, love,
hope, anxiety, frustration, sadness, and loneliness would be related
to well-being.”

2When we formulated the preregistration, approximately half of the data
had been collected for Study 1. We ran preliminary analysis of 20 emotions
and well-being using regression analysis based on the partial data in Study
1. In the results of the preliminary analysis, regret was not one of the key emo-
tions. Therefore, we did not hypothesize a key role for regret in Study 2.
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Method
Participants

Study 2 received the same ethical approval as in Study 1. Two
samples that were nationally representative in terms of age, gender,
and ethnicity were recruited through the research survey panel
Prolific.co. Note that Prolific uses quota sampling, which is a non-
probability sampling method. There is thus no guarantee that the
sample is representative of the general population in terms of
other features than those reported here. One sample was recruited
from the United Kingdom and one from the United States, with
the aim to sample 1,000 participants in each. The data were col-
lected from May 14 to 19, 2020, during the outbreak of the first
wave of the COVID-19 pandemic in the United Kingdom and
the United States. The materials in Study 2 were the same as in
Study 1.

The hypothesis and analysis plan were preregistered at (https:/
aspredicted.org/vd352.pdf). Following the application of our pre-
registered data cleaning criteria, 971 U.K. participants (M,g. =
46.91, SD,e.=15.72; 508 women) and 961 U.S. participants
(Myge =45.92, SD,,. = 16.28; 494 women) were retained in the
analyses.

Analyses and Results
Assessing the Well-Being Factor Structure

Following our preregistered analysis plan, we first assessed the
well-being factor structure. Parameter estimation was configured
like the one applied in the analysis of the data in Study 1, except
that no adjustment for cluster sampling was needed. The same four-
factor structure as in Study 1 was found in the U.K. sample (CFI =
0.99, RMSEA = 0.08, SRMR = 0.01) and the U.S. sample (CFI =
0.99, RMSEA =0.07, SRMR =0.01). We preregistered a two-
factor well-being structure based on analyses of part of the global
dataset. However, the four-factor well-being structure had a better
model fit for both the dataset in Study 1 and these two preregistered
datasets and was therefore adopted. Detailed analysis methods and
comparisons of factor structures are reported in Section B “Factor
analysis for well-being outcomes” and in Table S16 in the online
supplemental materials.

Descriptive Information

Descriptive statistics of participants’ emotional experiences and
well-being are reported in Table S15 (B) in the online supplemental
materials.

Primary Results—Distinct Emotions and Well-Being

We followed the preregistered analysis plan, first adding
individual-level control variables into the models, and then the
20 emotions. The results from both the U.K. and U.S. samples
provide clear, consistent support for the majority of our predictions
based on Study 1. Specifically, for six of the eight emotions that we
hypothesized to be main predictors of well-being (calm, determina-
tion, hope, anxiety, loneliness, and sadness), we found converging
evidence with Study 1 in both the United Kingdom and the United
States. Specifically, calm and determination positively predicted
wellness, resilience, and health; hope positively predicted wellness

and resilience; anxiety, loneliness, and sadness negatively pre-
dicted wellness, resilience and health; calm and hope negatively,
and anxiety, loneliness and sadness positively, predicted distress.
Detailed results can be found in Table S18 in the online supple-
mental materials.

However, we did not find evidence for key roles of momentary
experiences of love or frustration for well-being in these two sam-
ples. Moreover, in the preregistration, we did not predict regret to
be an emotion that would be especially important for well-being,
but we found that feelings of regret predicted all four well-being out-
comes in the U.S. sample and two well-being outcomes in the U.K.
sample (wellness and distress).

Control Variables and Well-Being

Across the U.K. and the U.S. samples, participants with higher
SES reported enhanced psychological well-being (wellness, resil-
ience, and health). We did not find age to relate to psychological
well-being. Finally, we found some gender differences: compared
to women, men reported lower distress (in the U.K. sample) and
higher resilience (in the U.S. sample). Detailed analyses and results
are reported in Tables S18—S20 in the online supplemental materials.

Study 2: Discussion

Study 2 tested the robustness of the specific emotion-well-being
relationships found in Study 1, employing preregistered hypotheses
and analyses, applied to samples that were representative in terms of
age, sex, and ethnicity. The results support most of the predicted
relationships. As hypothesized, momentary experiences of calm,
determination, hope, anxiety, sadness, and loneliness were key emo-
tions for both positive and negative facets of well-being in these two
samples. We did not, however, find support in Study 2 for love and
frustration being key predictors of psychological well-being.
Overall, the consistency of the findings across samples supports
the robustness of the patterns of results.

Study 3. Testing a Temporal Relationship Between
Emotions and Well-Being

Studies 1 and 2 provide clear support for differential relationships
between specific emotional experiences and well-being. Our theoriz-
ing conceptualizes the emotional experiences as shaping subsequent
well-being, but in Studies 1 and 2, the measures of emotions and
well-being were collected concurrently, precluding conclusions
about their temporal relationship. For emotional experiences to pre-
dict subsequent well-being, they must precede the changes in
well-being. To empirically test this notion, we examined the tempo-
ral relationship between emotional experiences and well-being using
existing data from a 30-day daily diary study.

Method
Participants

The study received ethical approval (Reference: 2020-SP-12027)
from the Ethics Review Board of the Department of Social
Psychology, University of Amsterdam. All participants consented
to take part in the study. Participants were recruited via personal net-
works and social media, including targeted group adverts. A total of
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140 participants residing in the United Kingdom took part in the
study between April 10 and June 9, 2020. Data from 110 participants
(55 women, 53 men, two other) were retained in the analyses.
Participants’ M,q. was 37.98 years (SD = 12.83, range 1871 years).

Study Procedure

The study was conducted in four phases. In the first part, partici-
pants gave informed digital consent and answered demographic
questions. The second phase was a prediary questionnaire in
which participants answered questions about stable traits, such as
personality. The third phase was the 30-day diary study, during
which participants answered a short (~10 min) daily online ques-
tionnaire each evening, shortly before going to bed. We used survey-
signal.com to deliver the survey link; participants could choose
whether to receive the questionnaire via text or email. We asked par-
ticipants to indicate the intensity of their emotional experiences for
29 different positive and negative emotions for that day; each emo-
tion was rated on a scale from O (not intense at all) to 100 (very
intense). Of the 29 emotions measured, 17 overlapped with those
tested in Studies 1 and 2 (frustration, regret, and confusion were
not tested in the diary study). Participants also reported their
end-of-day well-being, with well-being measures identical to those
used in Studies 1 and 2. In the final phase, which was completed
after the 30-day diary period, participants reported additional
person-level traits, as well as completing the same battery of ques-
tionnaires as in the prediary phase.

Analyses and Results
Assessing the Well-Being Factor Structure

To confirm that the factor structure of well-being remained stable
during the period of the daily diary study, we fitted a four-factor
independent-cluster model in which the factor loading pattern was
specified to the data of Days 1, 8, 15, and 22, in accordance with
the Exploratory Factor Analysis (EFA) analysis reported in Studies
1 and 2. Results suggested that the four-factor well-being structure
used in Studies 1 and 2 also fit the data well for this sample (see
Tables S21-S22 in the online supplemental materials for details).

Emotional Experiences and Well-Being

To test for a temporal relationship of emotional experiences and
well-being, we used a lagged analysis with a rolling® 7-day mean
level of momentary emotional experience to predict well-being on
the seventh day. The 17 emotions were added simultaneously into
the multilevel regression models. We first fit models with only
fixed effects and then added random effects (i.e., allowing the
emotion-well-being relationship to differ between participants) for
all Level 1 predictors. As the models failed to converge when ran-
dom effects were allowed to correlate, we made the simplification
of including independent random effects. We also added partici-
pants’ SES, age, and gender in Level 2. As standardization is not
advised in longitudinal studies (Moeller, 2015), we report unstan-
dardized coefficients.

The results were consistent with the findings from Studies 1 and
2. As predicted, we found that the extent to which an individual
had experienced momentary feelings of calm, hope, anxiety, loneli-
ness, and sadness during the past week predicted their subsequent

well-being. Specifically, calm positively predicted wellness, resil-
ience, and health, and negatively predicted distress; hope positively
predicted health; anxiety negatively predicted wellness, resilience,
and health, and negatively predicted distress; loneliness negatively
predicted health and positively predicted distress; sadness negatively
predicted wellness and resilience, and positively predicted distress.
In addition, anger was found to negatively predict wellness and
health, and boredom was found to negatively predict wellness and
resilience; neither anger nor boredom were key emotions in
Studies 1 and 2. Detailed results are reported in Table S23 in the
online supplemental materials.

Control Variables and Well-Being

In Study 3, we found that men reported better well-being (higher
wellness and lower distress) than women. Participants with higher
SES also reported higher well-being (wellness and health). We did
not find a relationship between age and well-being outcomes, likely
due to the relatively small sample size.

Study 3: Discussion

The results from Study 3 provide insights into the temporal relation-
ship between emotional experiences and well-being. Experiences of
calm, hope, anxiety, loneliness, sadness, and anger predicted well-
being 1 week later, consistent with the cross-sectional findings in
Studies 1 and 2. It is worth noting that although these data are longi-
tudinal, they are not experimental, and so causal relationships cannot
be established.

General Discussion

A substantive body of work has documented that positive emo-
tions positively relate to well-being, and negative emotions nega-
tively relate to well-being (e.g., Fredrickson, 2000; Nguyen &
Fredrickson, 2017). These relationships are consistent across cul-
tures and languages (Kuppens et al., 2008; Suh et al., 1998). The pre-
sent work provides a strong replication of this work, both in analyses
of distinct positive and negative emotions (Studies 1-3) and with
average positive and negative emotions (Study 2; Table S17 in the
online supplemental materials). These findings are consistent with
the broaden-and-build theory, which suggests that positive emotions
build behavioral and biological resources that benefit psychological
well-being (Fredrickson, 2001). It is also in line with the mental
health literature suggesting that the experiences of negative emotions
are key factors and diagnostic criteria for various mental illnesses
(American Psychiatric Association, 2013).

Standing on the shoulders of this literature, in three studies (total
N=26,263), we heed calls to go beyond the one-size-fits-all
approach of positive and negative affect and examined the role of
specific types of emotional experiences for well-being during the
COVID-19 pandemic, demonstrating a uniquely important role for
recent momentary experiences of calm, hope, anxiety, loneliness,
and sadness. The results held across analytical approaches, were
consistent across countries, and were replicated in two demographic
(age, sex, ethnicity) representative samples using preregistered

3 Here, the rolling mean refers to the mean level of the emotions during
days 1-7, 2-8, 3-9, and so on.
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analyses, as well as in a 30-day diary study. These emotions are thus
the strongest candidates for constituting key emotional experiences
for psychological well-being and may thus be promising targets
for well-being interventions. Why might these particular types of
emotional experiences play a key role for well-being during stress?

Experiences of calm reflect activation of the parasympathetic ner-
vous system (Porges, 2007), allowing for psychological and physio-
logical recovery from stress (Fredrickson et al., 2008). The benefits
of feeling calm appear to be intuitively recognized, as evidenced by a
global surge in the use of meditation apps during the COVID-19
pandemic (Lerman, 2020). Research suggests potential promise
for interventions targeting calm to increase well-being (Sin &
Lyubomirsky, 2009), including spending time in nature (Bratman
et al., 2012, 2019).

In contrast, feelings of anxiety and sadness were linked to worse
psychological well-being. Prolonged or frequent anxiety or sadness
can indicate risk for developing mental health problems (Vinkers
etal., 2020). Because of the nature of the COVID-19 pandemic, peo-
ple have periodically been instructed to physically distance from oth-
ers, precluding many social strategies for handling stress (Torales et
al., 2020). Interventions promoting calm may ameliorate anxiety,
given that calm and anxiety have been proposed to reflect two
ends of a bipolar continuum (Siddaway et al., 2018).

We also found that individuals who experienced more loneliness
reported poorer psychological well-being, a result that is consistent
with previous research (Groarke et al., 2020). Social relationships
play an important role in mental health (Hawkley & Cacioppo,
2010), with feelings of loneliness indicating an absence of social sup-
port (Taylor, 2006). The present finding that loneliness plays a pivotal
role in psychological well-being during the COVID-19 pandemic
emphasizes the importance of maintaining social connections while
practicing physical distancing (Wu et al., 2021). Technology-medi-
ated interactions may offer a partial remedy for the loss of face-to-face
interactions (Sun et al., 2022).

Finally, we found that momentary feelings of hope were associated
with better well-being during the COVID-19 outbreak stage. This is in
line with longitudinal research that has found that higher levels of
hope are associated with greater well-being and perceived emotional
control, as well as lower levels of anxiety and COVID-19 perceived
stress (Gallagher et al., 2021; Leslie-Miller et al., 2021). Hope helps
individuals orient to opportunities in the environment (Hood et al.,
2012) and can aid resilience during challenges (Rutter, 1993), point-
ing to a broader role of hope as a protective mechanism against stress.
These findings align with research on well-being interventions
focused on hope, which show some promise (Duggleby et al., 2007).

The patterns of results were remarkably uniform across countries,
and cultural norms did not significantly predict psychological
well-being above and beyond emotional experiences. These findings
indicate strong cross-cultural consistencies in the role of emotional
experience for well-being, at least during elevated stress.
Moreover, stable demographic factors mapped onto well-being,
with women, younger individuals, and people with fewer years of
education reporting poorer well-being during the pandemic, consis-
tent with previous findings (Kowal et al., 2020). These findings
highlight the stressors relating to both financial and health strains
in lower SES communities, women, and younger individuals, espe-
cially in times of crisis.

The present work has several limitations. First, this study was con-
ducted during the COVID-19 pandemic and thus provides an account

of the role of specific types of emotional experiences for well-being
during chronic stress. Even though we selected our emotions based
on prepandemic work and their theoretical relationship with well-
being, like nearly all studies conducted during the COVID-19 pan-
demic, the present study lacks nonpandemic baseline data. Our con-
clusions are therefore limited to situations of collective stress, like a
pandemic. Further work will be needed to determine the extent to
which these relationships are found also in the contexts of other
types of stressors and during periods of low stress. Second, as we
sought to limit survey length, we were only able to include a limited
number of well-being items from each well-being facet. It would be
worthwhile for future studies to seek to replicate our findings using
more comprehensive measures of well-being.

In summary, we found that individuals’ recent momentary expe-
riences of calm, hope, anxiety, loneliness, and sadness are particu-
larly crucial for predicting psychological well-being. However,
this does not imply that emotions and well-being are a personal
responsibility (Davies, 2015; Vinkers et al., 2020). Responding to
collective crises will require not only individuals, but also organiza-
tions and public institutions to create opportunities for momentary
experiences of calm and hope, and interventions to tackle anxiety,
sadness, and loneliness.
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