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An emerging body of research suggests that shared positive emotions predict health and longevity over and
above individually experienced positive emotions. However, the extent to which relationship partners
coexperience positive emotions in daily life remains poorly understood. Moreover, while laboratory
research shows important distal effects of shared positive emotions on health and longevity, the extent to
which positive emotions may “get under the skin,” shaping proximal biomarkers in everyday life, is unclear.
In response, the present research harmonized data from three intensive measurement studies to investigate
coexperienced positive emotions in couples’ daily lives and the links with momentary cortisol secretion in
321 older adult couples aged 56-89 years. Results showed that on occasions when relationship partners
were together, both partners reported positive emotions higher than their usual at approximately 38% of
occasions. Adjusting for age, sex, assay version, partner’s mean positive emotions, diurnal cortisol rhythm,
medication, behaviors that may influence cortisol secretion, and person-mean centered positive emotions,
coexperienced positive emotions were associated with lower concurrent cortisol secretion. Findings did not
differ across age, sex, or relationship satisfaction. Furthermore, coexperienced positive emotions were
associated with lower cortisol at the subsequent assessment but not vice versa, suggesting potentially
enduring physiological impacts of coexperienced positive emotions beyond the present moment. Together,
findings show that coexperienced positive emotions are associated with lower momentary cortisol secretion
over and beyond individually experienced positive emotions, emphasizing the importance of fostering
shared positive emotions in close relationships to promote physiological responding in older adulthood.
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2 YONEDA ET AL.

Positive emotions are deeply embedded and play an important
role in the fabric of our lives. Cross-sectional, longitudinal, and
experimental evidence shows that experiencing more positive
emotions is associated with higher well-being and life satisfaction
(Franke et al., 2017; Fredrickson, 2000; Le Nguyen & Fredrickson,
2017; Xu & Roberts, 2010); better cardiovascular, endocrine, and
immune health outcomes (Boehm et al., 2020; Kok & Fredrickson,
2010; Pressman & Cohen, 2005); and a longer life (Carstensen et al.,
2011; Danner et al., 2001; Steptoe, 2019).

Interestingly, the vast majority of research has considered positive
emotions at the individual level, despite positive emotions being
experienced most frequently and most intensely in the context of
social relationships (Gross et al., 2006; Levenson et al., 2014;
Stephens et al., 2022). Drawing on positivity resonance theory
(Fredrickson, 2016), an emerging body of research has begun to
document the importance of positive emotions that are shared
between two or more people through interaction and mutual
engagement, which is conceptualized as positivity resonance. This
research shows that shared positive emotions predict health and
longevity over and above the contribution of individually experi-
enced positive emotions (e.g., Wells et al., 2022). Previous research
has measured shared positive emotions in the laboratory during
prompted dyadic interactions between couples as well as perceived
positivity resonance via self-report questionnaires. However, the
extent to which relationship partners coexperience positive emo-
tions in daily life remains poorly understood. Moreover, while
laboratory research has documented important distal effects of
shared positive emotions on health and longevity, it is an open
question whether shared positive emotions “get under the skin”” and
shape proximal biomarkers in everyday life. Guided by positivity
resonance theory (Fredrickson, 2016), this research harmonizes
data from three intensive measurement studies to investigate
coexperienced positive emotions in couples’ daily lives and the
links with cortisol secretion within 321 older adult couples aged
56-89 years.

Positive Emotions and Health

Positive emotions (e.g., contentment, happiness, interest), which
represent a dimension distinct from negative emotions (Rush &
Hofer, 2014; Watson et al., 1988), are valuable not only for intrinsic
enjoyment but also for physical health and longevity (Ong, 2010;
Pressman & Cohen, 2005; Pressman et al., 2019; Xu & Roberts,
2010; Zhang & Han, 2016). Early studies documenting associations
between positive emotions and both health and longevity across
decades (e.g., Carstensen et al., 2011; Danner et al., 2001) sparked a
deep interest in the proximal, underlying physiological processes.
The broaden-and-build theory of positive emotions (Fredrickson,
2004) proposed that momentary positive emotions may broaden
attention and thinking, which encourages opportunities to foster and
build personal resources, leading to improvements in psychological
resilience, personal resources, coping, and survival. Research

embedded in this theory has demonstrated a physiological “undoing
effect” of positive emotions (Fredrickson, 2004; Levenson, 2003).
For example, laboratory-based studies showed that after experiencing
negative emotions, positive emotions sped up cardiovascular
recovery (Fredrickson et al., 2000; Fredrickson & Levenson, 1998).
A review synthesizing studies (k = 25) focused on physiological
biomarkers further highlights the importance of positive emotions
for health, showing that positive emotions were related to healthier
immune function, such as reduced inflammation, lower norepi-
nephrine, faster healing, and more robust vaccination responses
(see Marsland et al., 2007).

Beyond laboratory-based studies, daily diary studies have shown
similar effects. For example, research shows that daily positive
emotions mitigate the effects of negative emotions on blood pressure
in older adults (Ong & Allaire, 2005). Although individuals ex-
hibited higher than usual blood pressure on days they experienced
more negative emotions, experiencing positive emotions reduced or
undid the cardiovascular activation that followed the negative
emotions (Ong & Allaire, 2005). Similarly, a meta-analysis syn-
thesizing ecological momentary assessment studies examining the
biopsychological pathways linking stress processes to health (K =
19) found that more positive emotions were reliably associated with
lower momentary cortisol secretion (see Joseph et al., 2021). That is,
on occasions when individuals reported more positive emotions
compared to their usual, they also tended to have lower momentary
cortisol (e.g., Pauly, Drewelies, et al., 2021). Consistent with the
literature focusing on links between positive emotions and markers
of proximal physiological responding, research also shows evidence
for longitudinal physiological correlates of positive emotions, such
as reduced fibrinogen stress responses, lower ambulatory heart rate,
and lower ambulatory systolic blood pressure (Steptoe et al., 2005;
Steptoe & Wardle, 2005). Together, the beneficial effects of positive
emotions on proximal and longitudinal physiological correlates may
contribute to distal health outcomes, such as longevity (Steptoe,
2019). Indeed, a meta-analysis (K = 22) found that the risk of
mortality was approximately 15% lower for middle-aged and
older adults (554 years) who reported more positive emotions
compared to those who reported fewer positive emotions
(Zhang & Han, 2016).

In sum, the existing literature has provided substantial evidence
documenting the importance of positive emotions for physiological
functioning at the individual level. Yet, this work predominantly
neglects that positive emotions occur most often and most intensely
within the context of social relationships (Gross et al., 2006;
Levenson et al., 2014; Stephens et al., 2022).

Coexperienced Positive Emotions and Health

Positivity resonance theory (Fredrickson, 2016) proposes an
affective science framework for investigating the mechanisms and
correlates of shared positive emotions on microtimescales (i.e.,
positivity resonance) in dyads or groups (also see Butler, 2011).
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Expanding upon the broaden-and-build theory of positive emotions
(Fredrickson, 2004) and drawing upon developmental science and
relationship science, the theory emphasizes the characteristics of
shared positive emotions (Fredrickson, 2016) as well as the
extensive links with health and well-being (Wells et al., 2022).
Specifically, positivity resonance describes moments when positive
emotions are shared between two or more individuals through
interaction and mutual engagement (Wells et al., 2022). Similar to
how positive emotions accumulate at the individual level and
eventually contribute to life satisfaction (Cohn et al., 2009;
Fredrickson, 2004), positivity resonance theory proposes that
moments of shared positive emotions accumulate and eventually
produce more enduring positive feelings toward another person,
such as intimacy, trust, and desire, which in turn can translate
into benefits for health and survival (Wells et al., 2022). Thus,
positivity resonance is thought to be most common in the context
of lasting supportive social relationships, though it can also be
experienced between any two individuals (or more), including
strangers and acquaintances (Fredrickson, 2016).

Positivity resonance is characterized by three defining features:
(a) coexperienced positive emotions, (b) caring nonverbal syn-
chrony, and (c) biological synchrony. First, the theory posits that
the advantages linked to individually experienced positive emo-
tions are amplified when positive emotions are coexperienced
(Fredrickson, 2016). For instance, in contrast to individually
experienced positive emotions, research shows that when positive
experiences are coexperienced with others, individuals report more
intense positive emotions (Boothby et al., 2014; Brown et al.,
2022). Second, caring nonverbal synchrony involves movements
and gestures that convey affiliation, including affirmative head
nods, Duchenne smiles, nonhostile hand gestures toward the
other(s), and leaning toward the other(s). These affiliation cues
are vital aspects of coexpressed positive emotions, conveying
consideration and partner responsiveness (Reis et al., 2004). In
support, a meta-analysis based on experimental manipulations (k =
24) showed that synchronous movements and vocalizations
increase the frequency of positive emotions (Mogan et al., 2017).
Third, positive emotions can be shared at a biological level, resulting
in biological synchrony across different response systems (e.g.,
neural, biochemical, physiological). For example, research shows
that physiological synchrony is most robust between relationship
partners during coexperienced positive emotions compared to
coexperienced negative emotions and individually experienced
emotions (Chen et al., 2021).

Drawing on a rich, longitudinal study of middle-aged and older
long-term married couples (e.g., Levenson et al., 1993), positivity
resonance was originally studied in a laboratory-based context using
a multimodal approach to capture each of these three features (e.g.,
Wells et al., 2022). In the baseline session, dyads were videotaped
using partially obstructed cameras while engaging in three con-
versational interactions focused on disagreement, neutral, and
positive topics. Both partners reported feeling positive emotions
concurrently at approximately 29%, 58%, and 74% of the time for
disagreement, neutral, and positive topics, respectively. Further
findings have shown that higher coexperienced positive emotions
were associated with higher relationship satisfaction (Brown et al.,
2022), that moments of caring nonverbal synchrony were associated
with more coexperienced positive emotions and higher relationship
satisfaction (Otero et al., 2020), and that coexperienced positive

emotions were associated with greater physiological linkage, which
in turn were associated with greater marital satisfaction (Chen et al.,
2021). Furthermore, longitudinal research shows that couples with
higher positivity resonance experienced diminished declines in
health over 13 years and increased longevity over 30 years (Wells
et al., 2022).

Other work has focused on developing assessments to capture
perceived positivity resonance using end-of-day reports within
intensive measurement designs (e.g., Major et al., 2018; Oravecz et
al., 2020). For example, using the Day Reconstruction Method,
which relies on reconstructive memory of retrospective accounts,
participants reported on their interpersonal interactions with all
other people (including family, friends, neighbors, colleagues, and
strangers) during the day (Major et al., 2018). Relative to the amount
of time spent interacting with all other people, items probed the
amount of that time (from 0% to 100%) that they attuned to or felt in
sync with others. Based on a sample of adults (N = 175; age range =
34-65 years), self-reported perceived positivity resonance amounted
to approximately 66% of the time relative to all interpersonal in-
teractions, on average, and also related to fewer illness symptoms
(Major et al., 2018). However, this approach focuses on an in-
dividual’s perception of positivity resonance within interpersonal
interactions, rather than aiming to capture the extent to which dyads
coexperience positive emotions.

To summarize, laboratory-based research investigating dyadic
interactions between relationship partners demonstrates that posi-
tivity resonance can be conceptualized as coexperienced positive
emotions, caring nonverbal synchrony, and biological synchrony.
These features of positivity resonance, which have been considered
separately (e.g., Brown et al., 2022) and collectively (e.g., Wells et
al., 2022), are concurrently and longitudinally associated with better
distal health outcomes. Further, individual assessments of perceived
positivity resonance in daily contexts, as well as its correlates with
health outcomes (Major et al., 2018; Oravecz et al., 2020), provide
an important foundation for investigating coexperienced positive
emotions in daily life. However, capturing momentary coex-
perienced positive emotions between two or more individuals in
daily life is challenging, given limited interpersonal interactions
between any two individuals. Focusing on relationships in later life
has proven particularly useful for understanding positivity reso-
nance and its health outcomes (e.g., Haase, 2023; Wells et al., 2022).

Positive Emotions and Health in Late-Life Couples

Intimate relationships play a central role in the lives of many
people, and decades of research document the importance of re-
lationships for markers of physical health across the lifespan (e.g.,
Chopik, 2017; Farrell et al., 2023; Robles & Kiecolt-Glaser, 2003;
Yang et al., 2016). The relationship with a spouse or cohabiting
partner in late life is one context in which relationships have critical
implications for health outcomes (Robles & Kiecolt-Glaser, 2003).
Specifically, intimate relationships take center stage as older adults
tend to become increasingly selective in their relationships (Carstensen
et al., 1999; Charles, 2010), are more likely to spend time with their
closest ties including partners rather than with distal ties such as
acquaintances (Charles & Carstensen, 2007), and are less likely to
divorce or separate (Verstaen et al., 2020).

Positive emotions play an important role in late-life physiological
functioning, and their soothing functions may, in fact, be one
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mechanism that renders them so important in late life—a context
where loss, decline, and threat abound (Haase, 2023; Levenson et
al., 2014). Consistent with the undoing effect of positive emotions,
laboratory research focused on middle-aged and older couples has
shown that relationship partners demonstrated increases in positive
emotions during periods of physiological downregulation (Yuan et
al., 2010). While a large body of work has probed older adults’
physiological reactivity in laboratory-based settings (Uchino et al.,
2010), far fewer studies have examined positive emotions and
physiological responding in naturalistic, daily contexts. However,
recent intensive measurement research shows that older adults have
lower heart rate and blood pressure reactivity on occasions when
they experienced positive emotions (Park et al., 2023). Thus, broad
associations between marital quality and health outcomes are well-
documented (see Robles et al., 2014), intimate relationships often
become increasingly important and of higher quality in late life
(Charles, 2010; Fingerman & Charles, 2010), older adults tend
to experience more positive emotions than younger adults (e.g.,
Carstensen et al., 2011), and positive emotions play an important
role in late-life physiological functioning (e.g., Chen et al., 2021;
Park et al., 2023; Yuan et al., 2010).

Research documenting the importance of positivity resonance for
distal health and longevity outcomes over 30 years in late life (Wells
et al., 2022) in turn raises the critical question of whether and how
shared positive emotions in older relationship partners are linked
with proximal physiological health outcomes in daily contexts.
Here, we focus on the links between coexperienced positive emotions
in the daily lives of older relationship partners and hypothalamic—
pituitary—adrenal (HPA) axis activation, a vital predictor of health
outcomes (Adam et al., 2017).

Coexperienced Positive Emotions and Cortisol in Late-
Life Couples

As a product of HPA axis activation (Papadimitriou & Priftis,
2009), cortisol is a crucial hormone in the human stress response
(Gaffey et al., 2016). Secretion of cortisol characteristically follows
adiurnal rthythm, distinguished by a steep increase upon awakening,
peaking after approximately 30 min, and declining gradually across
the remainder of the day (Otte et al., 2005). In healthy individuals,
cortisol levels also rise in response to acute stressors (Dickerson &
Kemeny, 2004; Hoyt et al., 2016), particularly in the context of
social stress (Zoccola et al., 2025). Conversely, atypical cortisol
rhythms, characterized by flatter increases and declines or by
chronically elevated cortisol levels, are associated with poorer
physical and mental health outcomes (Adam et al., 2017; Wrosch et
al., 2008). Further, area under the curve with respect to ground
(AUC,), an indicator of overall cortisol output over a given period
(e.g., over a day), tends to be associated with adverse health out-
comes; for example, research suggests that higher AUC, is asso-
ciated with more functional limitations and higher markers of
inflammation (DeSantis et al., 2012; Piazza et al., 2018), though
there is some conflicting evidence (e.g., Lasikiewicz et al., 2008).

By focusing on factors that may contribute to systematic variation
in cortisol secretion, such as emotional experiences, research may be
able to identify ways by which individuals can shape their own
trajectories of health. For example, the existing literature documents
that several subjective-emotional responses covary with momentary
elevations or reductions in cortisol (see Schlotz, 2019). Notably,

positive emotions are related to lower momentary cortisol at the
within-person level (see Joseph et al., 2021).

The links between positive emotions and cortisol secretion may
be magnified in older adulthood, as research shows age-related
differences in emotional experience (e.g., evidence consistent with
strength and vulnerability integration theory; Charles, 2010) and in
physiological flexibility and reactivity. A systematic review and
meta-analysis synthesizing experimental studies (K = 45) found that
older adults showed more intense cortisol responses to laboratory-
based challenge tasks compared to younger adults (Otte et al., 2005).
Likewise, the existing empirical research provides compelling
evidence that flatter diurnal cortisol slopes (atypical diurnal cortisol
rhythms) are associated with poorer health outcomes in adulthood
compared to childhood (Adam et al., 2017). Moreover, research
shows that older adults tend to have flatter daily cortisol slopes and
greater daily cortisol output (i.e., AUC,) compared to younger
adults (Almeida et al., 2020). Thus, given age-related differences
in the links between emotional experiences and physiological re-
sponding, late-life couples may be the ideal population for studying
coexperienced positive emotions and cortisol secretion.

Taken together, although research consistently documents the
importance of individually experienced positive emotions, the
proximal physiological correlates of coexperienced positive
emotions in daily life remain poorly understood. Both theory and
empirical research suggest that late-life relationships may be an
ideal testing ground to investigate the extent to which coex-
perienced positive emotions get “under the skin.”

The Present Research

This research extends previous work by investigating (a) whether
we could capture coexperienced positive emotions between older
relationship partners in daily life and (b) whether coexperienced
positive emotions were related to lower momentary cortisol. To
address these research aims, we harmonized data from three intensive
measurement data sets with a total of 321 long-term cohabitating
older relationship partners (i.e., 642 individuals). Our approach to
capturing positivity resonance is consistent with, and extends beyond,
the existing literature in four important ways. First, by drawing on up
to 5-7 self-report assessments per day for seven consecutive days, our
approach maximizes ecological validity (Wilhelm & Grossman,
2010) and minimizes reliance on retrospective memory. Accordingly,
rather than relying on the Day Reconstruction Method which en-
courages participants to reflect on experiences at the end of day and
may distort the accuracy and reliability of self-report (i.e., recall bias),
we investigated positive emotions at, or close to, the moments that
these emotions occurred. Second, building upon previous work
evaluating perceived positivity resonance in the daily lives of in-
dividuals, we extend to coexperienced positive emotions in the daily
lives of dyads. Third, we focus on a particularly salient relationship
for older adults—the relationship with a cohabiting partner, which
provides an ideal set of circumstances for investigating whether
coexperienced positive emotions can be captured between two in-
dividuals in daily life. Compared to younger relationship partners,
older relationship partners are more likely to spend more of the
day together due to age-related changes in responsibilities (e.g.,
retirement) and contextual factors (e.g., more opportunities for
togetherness; Thulin et al., 2022). Finally, in addition to investigating
whether coexperienced positive emotions can be captured in daily
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contexts, we sought to examine the extent to which coexperienced
positive emotions are linked with markers of physiological responses,
specifically momentary cortisol levels.

Building upon the existing literature, we had the following two
hypotheses. First, we adopted a relatively conservative approach,
predicting that we would detect coexperienced positive emotions
between relationship partners frequently in daily contexts (29%—74%
of the time based on previous studies; Brown et al., 2022; Major et
al., 2018). Second, based on theory and evidence suggesting that
coexperienced positive emotions are (a) associated with greater
physiological synchrony (Chen et al., 2021) and (b) carry additional
variance as an indicator of health and longevity compared to
individually experienced positive emotions (Fredrickson, 2016;
Wells et al., 2022), we hypothesized that momentary cortisol would
be lower in moments when dyads coexperienced positive emotions,
adjusting for individually experienced positive emotions. Given the
diurnal rhythm of cortisol secretion (Otte et al., 2005), all models
accounted for linear and quadratic time since waking, as well as
several time-varying covariates such as medication or caffeine use
that would impact momentary cortisol levels (Kudielka et al., 2012).
Moreover, analyses adjusted for age and sex differences given
that these variables have been previously shown to influence both
affective states and cortisol level (e.g., Haase, 2023; Van Cauter et
al., 1996). To probe generalizability, we also examined whether
associations between coexperienced positive emotions and momentary
cortisol were moderated by age, sex, and relationship satisfaction.
Finally, to probe directionality, we examined links between coex-
perienced positive emotions and momentary cortisol using a time-
lagged approach. This approach allowed us to analyze the temporal
interplay between positivity resonance and momentary cortisol, a
critical question in research on positive emotions and health (e.g.,
Steptoe, 2019).

Method

Data for the current analyses were obtained from three inde-
pendent intensive measurement design (Rast et al., 2012) studies of
community-residing older cohabiting partners from Canada and
Germany. In all three studies, participants were recruited and
completed study participation prior to the COVID-19 pandemic
(i.e., between 2012 and 2018).

Studies and Procedure

In all three studies, participants provided background and
demographic information at baseline, followed by short, electronic
surveys 57 times per day for seven consecutive days. The com-
bined data included 23,931 reports obtained from 321 couples (642
individuals).! Relationship partners independently and simulta-
neously completed surveys on password-protected tablets and were
asked not to share their responses with one another. The first surveys
of the day were completed immediately upon waking, and each
participant was prompted for the subsequent surveys across the
remainder of the day. All three studies aimed to recruit older adults
who were approximately 60 years or older and were cohabiting
(married or common law). Further, to be eligible, both relationship
partners had to be willing to participate in the study, and neither
could have any reading or hearing impairments that could interfere
with using an iPad or hearing the prompt alarms. Participants were

also ineligible if they reported any condition for which exercise was
contradicted or if they were diagnosed with a neurodegenerative
disease (e.g., Alzheimer’s or Parkinson’s) that would limit com-
pleting surveys on tablets. Participants were ineligible if they had
hyperthyroidism or hypothyroidism; in addition to relying on self-
reported diagnoses, participants were excluded based on implau-
sible cortisol levels.

Study 1 data were provided by 85 older mixed-sex couples aged
60-87 years who were recruited in 2016-2017 in Vancouver,
Canada (Mg = 71.0, SD = 6.2, range = 60-86; 89% retired; 58.9%
White, 36.9% East Asian). The study was available in both English
and Mandarin languages to accommodate Vancouver’s demo-
graphics, with 29.8% of couples opting for the Mandarin version.
The study aimed to recruit community-residing adults 60 years or
older, who were fluent in English or Mandarin and living with a
long-term relationship partner (married or common law). Participants
provided saliva samples and completed electronic surveys up to five
times per day (at waking, 30 min after waking, and at 11 a.m., 4 p.m.,
and 9 p.m.). Adherence was high (91% completion), and each par-
ticipant was reimbursed $100 CAD for their participation.

Study 2 data were provided by 77 older couples aged 66—85 years
recruited in 2012-2013 in Berlin, Germany (M. = 74.1, SD = 3.6,
range = 66-85; 49% female; 99% mixed-sex; 93% retired; 98%
reported German as their first language), with very high adherence
(98% completion).

Study 3 data were provided by 159 older mixed-sex couples
aged 56-89 years recruited in 2016-2018 from the German Socio-
Economic Panel (Goebel et al., 2019; My, = 72.2, SD = 5.8,
range = 56-87; 96% reported German as their first language).

In both Study 2 and Study 3, participants were required to be
fluent in German, and both studies recruited couples originating
from East and West Germany who grew up under diverse cir-
cumstances (e.g., communism). Participants were prompted to
provide saliva samples and complete short electronic surveys up to
seven times per day (at waking, 30 min after waking, and at 10 a.m.,
1 pm., 4 pm, 7 p.m., and 9:30 p.m.). Each participant was
reimbursed up to $100 EUR for their participation.

Measures

The three substudies included several assessments at baseline
measuring individual differences. Our secondary data analysis used
the following measures to answer the present research questions.

Positive Emotions

At each short electronic survey, participants’ current perceived
positive emotions were measured using eight items adapted from
Tsai et al. (2006). Participants reported their current emotional state
on a sliding scale from 0 (not at all) to 100 (very much). Given
differences in items that were administered across the three studies,
we focused on positive emotion items that were consistent across all
three studies: happy, interested, and relaxed. We computed the
mean of positive emotion items at each assessment to create an

! Given that this was a secondary data analysis, the sample size was
determined by the available data across these three harmonized data sets. The
sample size is comparable to or larger than those used in previous studies
examining similar constructs (e.g., N = 150 couples, Brown et al., 2022; N =
154 couples, Wells et al., 2022).
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individual momentary positive emotion score. Reliability estimates
of the emotion scales were computed based on generalizability
theory, using an approach developed by Cranford et al. (2006).
Reliability for detecting within-person change in positive emo-
tions from one observation to the next was moderate (Rc = 0.64),
while reliability of the averaged score at the person level across
occasions was relatively consistent (R = 0.73). Two positive
emotion variables were included in analyses: one time-varying
variable centered on each participant’s mean value and a person-
level variable reflecting each person’s mean positive emotion score
centered on the overall sample mean (positive emotion P c.y)-

Coexperienced Positive Emotions

Positive emotion assessments were within-person centered for
each individual, with values above 0 indicating that participants
were experiencing higher positive emotions than were typical for
them during the study period. Based on these within-person centered
emotion assessments, we created a dichotomous variable in which
couples were assigned a score of 1 if they reported being together
in the same space and both reported higher positive emotions than
their own mean levels (i.e., 0 = rogether, but both did not report
higher positive emotions compared to their own mean levels).
Thus, occasions when participants were not together were treated
as missing. An additional variable was computed from this score
reflecting each couple’s mean number of occasions in which they
coexperienced positive emotions relative to the sample mean to
adjust for between-couple differences (coexperienced positive
emotion Ccan)-

Cortisol

Participants provided saliva samples up to five (Study 1) or seven
(Studies 2 and 3) times per day using Salivettes (Sarstedt, Germany)
at 2- to 5-hr intervals during waking hours. Participants were in-
structed to store saliva samples in their fridge or freezer until they
were collected by research personnel. Upon collection, samples
were stored and frozen (—18 °C to —31 °C) at the respective uni-
versities until they were sent to Dresden LabService GmbH in
Germany for assaying. Cortisol samples were centrifuged at 3,000
rpm for 5 min prior to thawing. Then, assaying was completed using
a commercially available chemiluminescence immunoassay with
high sensitivity (IBL International, Hamburg, Germany). The lower
limit of assay sensitivity was 0.11 nmol/L, and both inter-assay and
intra-assay variations were below 9%.

In the period between when Study 2 and Study 3 data were
collected, IBL International recalibrated their chemiluminescence
immunoassay to ensure comparability to absolute concentrations as
obtained by liquid chromatography/simultaneous mass spectrom-
etry. Cortisol concentrations identified by the old and recalibrated
immunoassay were highly correlated (» > .95); however, recali-
bration resulted in lower absolute cortisol concentrations in Study 3,
compared to Studies 1 and 2. To account for these differences,
cortisol values were transformed using formulas provided by Miller
et al. (2013) and assay version was included as a person-level
covariate in the models. Consistent with recommendations (Wilcox,
2010), extreme outliers (higher or lower than 3 SDs from the mean at
each occasion) were Winsorized; specifically, values lower than 3
SDs from the mean were replaced by the —3 SD value and values

higher than 3 SDs from the mean were replaced by the +3 SD value.
Cortisol values were expressed in nmol/L (M = 8.23 nmol/L, SD =
3.78, range = 0.23-28.23). Samples were excluded from analyses if
participants provided an incomplete sample.

Relationship Satisfaction

Relationship satisfaction was assessed once using a single item
from the Relationship Assessment Scale: “In general, how satisfied
are you with your relationship?” (Hendrick, 1988). Response
options ranged from 1 (not at all) to 5 (very much; M = 3.39,
SD = 0.71).

Behaviors That May Affect Cortisol Levels

To account for potential time-varying influences on cortisol
secretion, models also adjusted for several momentary variables at
the occasion level that may increase or decrease cortisol (Kudielka
et al., 2012). Specifically, at each cortisol assessment, participants
were asked whether they had done any of the following since
waking or since the previous survey (1 = yes, 0 = no): taking
medication(s); consuming food, alcohol, or caffeine; smoking;
taking a cold shower; brushing teeth; and engaging in physical
activity proximal to providing their saliva sample.

Data Analytic Strategy

Multilevel modeling analyses were used to examine changes in
daily cortisol patterns. As the focus of this project was coex-
perienced emotions, only occasions in which relationship partners
were together were selected for our analyses (71% of possible
occasions). We estimated three-level models with measurement
occasions nested within persons, nested within couples. These
models were selected as the most parsimonious model relative to a
four-level model accounting for day in study, as there was 0%
variability at the day level after adjusting for diurnal rhythm.
Although there was no variability in the predictor (i.e., coexperienced
positive emotions) at the within-couple level, the intraclass correlation
coefficient indicated that 96.76% of the variability in coexperien-
cing positive emotions occurred within persons, and the remaining
3.24% occurred at the between-couple level. Further, there was
variability in the outcome (i.e., cortisol) at all three levels (82.66%
within persons, 9.61% between persons within couples, and 7.73%
between couples).

To account for cortisol’s diurnal trajectory, log-transformed
momentary cortisol was modeled as a function of time since waking
(in hours), as well as quadratic time since waking. In addition to
adjusting for diurnal rhythm, models adjusted for momentary be-
haviors that might affect cortisol and person-mean centered positive
emotion scores at the occasion level, to investigate the extent to which
coexperienced positive emotions are related to momentary cortisol
beyond individually experienced positive emotions. At the person
level, participant age in years at baseline, self-reported biological
sex, cortisol assay version, and partners’ mean positive emotions
were included as person-level covariates to adjust for sample
heterogeneity. To facilitate model convergence, positive emotion
scores were divided by 100 so that they were on a 0—1 scale
(as opposed to the raw 0-100 scale). Models were built up
sequentially, beginning with an initial model (Model 1) including
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the time-invariant (i.e., person-level) and time-varying (i.e., occasion-
level) covariates. The equation for Model 1 used the following
structure:
Level 1: log Cortisoly; = oy + Ty (tswp) + T (tsw3)
+ m3 (Food;; ) + myy (Caffeiney )
+ TcSik(PAijk) + :rtﬁ,-k(Shower,»jk)
+ 17 (Alcoholyy ) + mgy (Medication;y )
+ Ty (Nicotine,-jk) + Cijk> (1)

Level 2: m;; = Boo; + Bori(Agey) + Booi(Sex;;) + Pozi(Assayy;) + roy
Ty = Broi + 71 2
T = Baoi + T2

Level 3: Boo; = Yooo + tooi- @)

At the within-person level (Equation 1), log-transformed cortisol
measured on occasion k for person j in couple i (logCortisol;;) was
regressed on time since waking (tsw, in hours), time since waking
squared (tsw?), and the time-varying covariates of food, caffeine,
physical activity (PA), having a cold shower or brushing teeth
(Shower), alcohol, medication, and nicotine (all binary variables,
indicating the presence [1] or absence [0] of each activity since
waking or since the previous survey). At the between-person level
(Equation 2), my;; represents the average cortisol level for each person j
within each couple i, predicted by age (centered on the sample mean)
and sex (female = 0, male = 1), as well as assay version (0 = older
version, 1 = recalibrated version). The linear and quadratic effects of
time were allowed to vary between participants. The Level 2 and
Level 3 covariate effects were not included in the above formula for
parsimony but were estimated as fixed effects (r,,;; = B,,0; for Level 2
and f,,0; = Y0 for Level 3) where 7 is the parameter number ranging
from 3 (food) to 9 (nicotine). At the couple level (Equation 3), mean
cortisol levels were allowed to vary between couples.

Model 2 built upon this by adjusting for participants’ mean
positive affect scores and those of their partner as covariates at the
person level (Level 2). Model 3 further included coexperienced
positive emotions (0 = moments when partners were together, but both
did not report higher positive emotions compared to their personal
average; 1 = moments when partners were together and both reported
higher positive emotions compared to their personal average) as
an additional time-varying predictor of cortisol. Additionally, these
models adjusted for couple-mean centered coexperienced positive
emotion scores to account for between-couple differences in frequency
of coexperienced positive emotions. Based on Model 3, we examined
the effect of coexperienced positive emotions for each unique positive
emotion (i.e., for happy, relaxed, and interested) as a series of sen-
sitivity analyses.

Models 4, 5, and 6 examined age, sex, and relationship satis-
faction as moderators by adding cross-level interaction terms
between each of these person-level variables and the time-varying
coexperienced positive emotions variable. Although we are not able
to determine causation based on observational data, we were
interested in exploring the directionality of the links between co-
experienced positive emotions and momentary cortisol. Therefore,
additional exploratory analyses examined the lagged effects of
coexperienced positive emotions on cortisol and of cortisol on
positive emotions (Models 7 and 8). These lagged-effects models

included a dichotomous covariate (“Overnight”) to distinguish
within-day versus overnight transitions given established diurnal
cortisol patterns and interday differences that may occur in positive
emotions.

All models were estimated in R (R Core Team, 2013) using
restricted maximum likelihood estimation with the Ime4 package
(Bates et al., 2014). Effect sizes were computed for each predictor in
the multilevel models using the proportional reduction in variance
approach (Peugh, 2010; Raudenbush, 2002). This represents the
proportional reduction in variance explained for a model with this
effect compared to one without, expressed as a proportion of the
variance at that corresponding level of analysis.

Transparency and Openness

These studies were approved by the institutional governing ethics
review boards (Study 1 by the University of British Columbia,
Protocol No. H12-01854; Study 2 and Study 3 by Humboldt
University, Protocol No. 2013-15), and all participants provided
written informed consent. We report how we determined our sample
size, all data exclusions (if any), all manipulations, and all measures
in the study. These data have been used in previous publications. For
example, previous work by a subset of the authors has used at least
one of these studies to investigate individually experienced emo-
tions and cortisol, both within individuals (Pauly, Drewelies, et al.,
2021) and within couples (Kolodziejczak et al., 2022; Michalowski
et al., 2021; Yoneda et al., 2024). However, the current research
represents the first time that we have investigated coexperienced
positive emotions using these data. See Supplemental Table S1 for a
full list of previous publications using these data sets. This research
was not preregistered; however, the analytical code to prepare and
analyze the data is available on the Open Science Framework
(https://osf.io/wcztv/files/osfstorage). This repository also contains
the project protocol and relevant variables for Study 1, as well as the
daily diary protocol for Studies 2 and 3. Analytic methods and
program packages are appropriately cited in the text and listed in the
reference section. Data for these studies cannot be openly shared due
to containing information that could compromise research partici-
pants’ privacy and consent. This concern is particularly heightened
with family data, where the ability to identify one’s own data may
inadvertently expose the privacy of other family or dyad members
(Stine-Morrow, 2022).

Results
Descriptive Characteristics

Descriptive statistics for the three studies and overall sample are
presented in Table 1. Most participants were from mixed-sex
couples, with the exception of one same-sex couple from Study 2.
The overall sample included 23,931 measurements from 642 par-
ticipants, of which participants reported being with their romantic
partner on 71.27% of occasions (17,056). A bivariate correlation
matrix for all study variables is shown in Supplemental Figure S1
(all correlation values were small to moderate, ranging from —0.200
to 0.515). Further, to test for potential multicollinearity, we used
the check_collinearity() function from the performance package
(Ltudecke et al., 2021) in R, which provides variance inflation
factors, where values less than 5 indicate that multicollinearity is not
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Table 1
Descriptive Characteristics Across Data Sets and Overall

Variable Study 1 Study 2 Study 3 Overall
n 170 154 318 642
Occasions with partner 3,480 (78.15%) 4,860 (76.32%) 8,716 (66.48%) 17,056 (71.27%)
Age 71.18 (6.05) 74.36 (3.38) 72.29 (5.85) 72.49 (5.53)
Female sex 85 (50.00%) 76 (49.35%) 159 (50.00%) 320 (49.84%)

Postsecondary education
Relationship length (years)

Cortisol, log;o

Coexperienced positive emotions

Positive emotions

63 (37.06%)
40.54 (13.56)
0.89 (0.14)
1,169 (33.59%)
72.12 (12.68)

59 (38.31%)
46.45 (13.22)
0.84 (0.13)
1,895 (38.99%)
68.41 (12.81)

50 (15.72%)
47.29 (11.68)
0.56 (0.17)
3,442 (39.49)
68.12 (13.61)

172 (26.79%)
45.26 (12.90)

0.72 (0.22)
6,506 (38.14%)
69.25 (13.27)

a substantial concern. For Model 3, all Level 1 covariates had
variance inflation factors below 5 (range = 1.02-1.33), suggesting a
low likelihood of issues arising from multicollinearity.

Coexperienced Positive Emotions

The first aim of the present study was to investigate the frequency
of coexperienced positive emotions between older relationship
partners in daily life. Based on theory and lab-based evidence, we
anticipated that relationship partners would coexperience positive
emotions in daily contexts quite frequently, likely in the range
between 29% and 74% of the time. On occasions where dyads were
together, both relationship partners coexperienced positive emotions
beyond their personal average 38% of the time (range = 0%—73%).
Participants exhibited similar rates of coexperiencing the individual
positive emotions of happy, interested, and relaxed (see Table 2).

Concurrent Momentary Associations Between Positivity
Resonance and Cortisol

To address Aim 2, we hypothesized that coexperienced positive
emotions would be associated with lower momentary cortisol levels.
Results from the multilevel models are displayed in Table 3. Models
showed that coexperienced positive emotions were associated with
lower concurrent cortisol levels (see Figure 1). On average, parti-
cipants had 1.03 nmol/L less cortisol on occasions when they were
experiencing shared elevated levels of positive emotions with their
romantic partner. Adding coexperienced positive emotions to the
model resulted in a half percentage reduction in the total variance in
log-transformed cortisol at the momentary level. There was no
significant between-couple effect of coexperienced positive emo-
tions, such that couples who coexperienced more overall positive
emotions over the study period did not differ in cortisol relative to
couples with less frequent coexperienced positive emotions. One’s

Table 2
Coexperienced Positive Emotions Across Emotion Types

Positive emotion N %
Happy 5,784/14,060 41.14
Interested 5,198/14,060 36.97
Relaxed 6,002/14,060 42.69
Overall positive emotions 6,506/17,056 38.14

own mean level of positive emotions was negatively associated with
cortisol, such that each 1-unit increase in mean positive emotions
was associated with 1.12 nmol/L decrease in cortisol levels across
the study period. Partner’s mean positive emotions did not predict
differences in cortisol.

We also fit a series of sensitivity analyses focusing on the effects
of each unique positive emotion (happy, relaxed, and interested).
Results from the multilevel models are displayed in Supplemental
Table S2. Results show that coexperienced happiness (b = —0.016,
SE = 0.0049, p = .002) and relaxation (b = —0.012, SE = 0.0054,
p = .026) were associated with lower concurrent cortisol levels, but
that coexperienced interest was not (b = —0.0073, SE = 0.0055,
p = .186).

The Role of Age, Sex, and Relationship Satisfaction

Additional models were run to consider potential moderation of
the coexperienced positive emotions effect by age, sex, and rela-
tionship satisfaction. Supplemental Table S3 displays results from
Models 4-6, which include interactions between coexperienced
positive emotions and each of these variables, respectively. No
significant moderation effect was observed across any of these
models, suggesting that the impact of coexperiencing positive
emotions on cortisol did not differ across age, sex, and relationship
satisfaction in the present sample.

Lagged Associations Between Coexperienced Positive
Emotions and Cortisol

Finally, to tease apart the temporal ordering of these effects,
exploratory models examined the temporal sequence of coex-
perienced positive emotions and cortisol using lagged-effects
models. The first of these multilevel models included coexperienced
positive emotions from the previous occasion as a predictor of
current cortisol levels, and the second included previous cortisol
levels as a predictor of current coexperienced positive emotions.
Both models additionally adjusted for whether the lagged effect
occurred overnight or within day to account for the longer time
interval between assessments and potentially large overnight changes
typically seen with diurnal cortisol rhythms. Results suggest that
higher coexperienced positive emotions were associated with lower
cortisol at the subsequent assessment, suggesting potentially enduring
physiological impacts of coexperienced positive emotions beyond the
present moment (see Supplemental Tables S4 and S5). However, the
reverse did not appear to be true; specifically, there was no significant
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Figure 1
Differences Between Log-Transformed Momentary Cortisol When
Coexperienced Positive Emotions Were Absent or Present

Note. Each blue dot represents a cortisol measurement. The dark horizontal
line in the center of the boxplot represents the median log cortisol values, the
box represents the interquartile range, and the vertical whisker lines represent
1.5 times the interquartile range above and below the first and third quartiles.
See the online article for the color version of this figure.

relationship between cortisol levels and the likelihood of coex-
periencing positive emotions at the following assessment.

Discussion

Building upon and extending the existing theory and empirical
research (Brown et al., 2022; Chen et al., 2021; Fredrickson, 2000,
2004, 2016; Fredrickson et al., 2000; Major et al., 2018; Wells et al.,
2022), this project investigated the extent to which we could capture
coexperienced positive emotions in the daily lives of older couples
(Niota1 = 321) and whether coexperienced positive emotions would
be linked with momentary cortisol secretion. To our knowledge, this
is the first study examining positivity resonance in daily life. Our
findings show that relationship partners reported positive emotions
higher than their usual at more than a third of occasions of their time
spent together. Further, our findings show that coexperienced
positive emotions were associated with lower momentary cortisol
secretion, over and above individually experienced positive emo-
tions, and that this effect generalized across age, sex, and rela-
tionship satisfaction (though the sample comprised couples who
reported high relationship satisfaction, on average). Finally, teasing
apart the temporal ordering of these associations, findings show that
coexperienced positive emotions were linked with lower cortisol
secretion at the following occasion suggesting a short-term temporal
effect of shared positive emotions on cortisol levels, while cortisol
secretion was unrelated to subsequent coexperienced positive
emotions.

The Prevalence of Coexperienced Positive Emotions in
Daily Life

Drawing on up to 57 self-reported assessments per day for seven
consecutive days, the present research focused on positive emotions
that were coexperienced in the daily lives of older relationship

partners. Our results showed that coexperienced positive emotions
occurred at approximately 38% of the occasions when relationship
partners completed surveys and were together, with slightly dif-
ferent prevalence rates across various positive emotions; both
partners reported being relaxed, happier, and interested at 43%,
41%, and 37% of measurement occasions, respectively, compared to
their typical levels. These findings are consistent with previously
reported positivity resonance prevalence estimates (Brown et al.,
2022; Major et al., 2018). Specifically, laboratory-based research
focusing on middle-aged and older relationship partners showed that
coexperienced positive emotions occurred approximately 29%,
58%, and 74% of the time during prompted disagreement, neutral,
and positive interactions, respectively (Brown et al., 2022). Comparably
to these laboratory-based prompted interactions, the timing (2- to
5-hr intervals) and frequency (up to 5-7 surveys per day) of our
assessments were also likely to capture moments across a wide
range of interactions. Importantly, our approach permitted op-
portunities to capture naturally occurring, unprompted interactions
between relationship partners across multiple occasions in daily
life, showing that positivity resonance is common in daily life and
providing novel and important ecological validity for positivity
resonance (Schlotz, 2019; Wilhelm & Grossman, 2010).

Previous intensive measurement research based on end-of-day
reports has found that perceived positivity resonance was self-
reported at approximately 66% of the time relative to all inter-
personal interactions across the day (Major et al., 2018). This
perceived positivity resonance scale encourages participants to
reflect at the end of the day on all interpersonal interactions with all
other people (including family, friends, neighbors, work colleagues,
strangers). In contrast, our procedures ensured that coexperienced
positive emotions were captured in the moment, although we were
limited by our ability to only capture a selection of momentary
interactions and only interactions that occurred between romantic
relationship partners. While this likely explains why Major et al.’s
(2018) estimates are higher than ours, future research should focus
on how interactions with other family members, friends, and even
strangers (cf. Berman et al., 2024) offer opportunities for positivity
resonance in daily life and their downstream health consequences. In
tandem with heightened divorce rates, remarrying, and being single
by choice, fewer adults are growing old with their first and only
spouse (Carr & Utz, 2020). Notably, recent research based on a
sample representing the majority of the lifespan (range = 13-77
years) shows that consistent and increasingly positive friendships
are linked with better self-rated health (Ajrouch et al., 2024),
emphasizing the importance of social relationships beyond spouses.
Yet, our findings raise the possibility that positivity resonance
between close relationship partners may account for a sizable share
of overall positivity resonance in older people’s lives—another
important question for future research (cf. West & Fredrickson,
2020). Further, in addition to obtaining self-reports from both
partners within a couple to capture coexperienced positive emotions,
our approach minimized reliance on retrospective memory by as-
sessing participants at several moments throughout the day.

At a descriptive level, prevalence estimates for the three different
positive emotions we assessed are interesting in light of extant
theory and research on discrete positive emotions (e.g., Cowen &
Keltner, 2017; Shiota et al., 2017). Partners coexperienced relax-
ation on 43% of measurement occasions, happiness on 41% of
occasions, and interest on 37% of occasions. Which specific positive
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emotions are particularly likely to be coexperienced, coexpressed,
and physiologically shared is an exciting question for future research.
Perhaps positive emotions that engage the vagus nerve, which has
long been implicated in complex social behavior (Darwin, 1872;
Muhtadie et al., 2015; Porges, 2001), such as contentment (Shiota
et al., 2017) and compassion (Stellar et al., 2015), are particularly
likely to be coexperienced. Or perhaps interpersonal positive emo-
tions, such as love (Fredrickson, 2016) or affection (Meier et al.,
2024), or positive emotional behaviors, such as smiles or laughter
(not incidentally described as infectious), are particularly likely to be
shared between people.

In sum, our work documenting positivity resonance in couples’
daily life builds on and extends previous work on positivity
resonance in laboratory-based interactions and through end-of-day
reports of perceived positivity resonance in important ways and
suggests exciting directions for future research.

Coexperienced Positive Emotions Are Associated With
Lower Cortisol Secretion

Positivity resonance theory (Fredrickson, 2016) posits that the
health benefits linked to individually experienced positive emotions
are amplified when positive emotions are shared. While laboratory-
based research provides ample evidence in support of this theory
(e.g., Boothby et al., 2014; Chen et al., 2021; Mogan et al., 2017;
Wells et al., 2022), we are only beginning to understand how these
processes unfold in daily life. In the present research, we focused on
the associations between momentary coexperienced positive emo-
tions and cortisol secretion. Consistent with positivity resonance
theory, our findings show that coexperienced positive emotions are
associated with 1.03 nmol/L lower momentary cortisol secretion,
over and beyond individually experienced positive emotions. For
context, a meta-analysis based on laboratory studies has shown that
the Trier Social Stress Test is the most potent activator of cortisol
responses to stress (Dickerson & Kemeny, 2004), with existing
research showing that, on average, older adults increase just under
2 nmol/L. from baseline when exposed to the age-adapted Trier
Social Stress Test (Mikneviciute et al., 2023). Thus, our results
speak to the importance of social contexts for older adult health and
how coexperienced positive emotions may “get under the skin” as an
interpersonal protective factor within relationships.

The broaden-and-build theory of positive emotions highlights the
physiological soothing quality of positive emotions (Fredrickson,
2004), suggesting that positive emotions may “undo” cardiovascular
responses to negative emotions (Fredrickson, 2004; Fredrickson &
Levenson, 1998; Levenson, 2003; Yuan et al., 2010). Similarly, the
Main Effect Model of Positive Affect and Health (Pressman &
Cohen, 2005; Pressman et al., 2019) aims to explain how positive
emotions contribute to downstream markers of health. First, the
model posits that positive emotions directly influence a range of
social factors, health behaviors, and physiological responding,
including HPA axis activation. Extensive research provides empirical
support for these pathways (e.g., see Joseph et al., 2021; Marsland et
al., 2007). Second, the model proposes that these mediating factors
contribute to immune and cardiovascular system functioning (e.g.,
Steptoe et al., 2005; Steptoe & Wardle, 2005), thereby decreasing the
risk of disease.

The present research provides evidence at the intersection of these
three theories. Consistent with the broaden-and-build theory of

positive emotions (Fredrickson, 2004), our findings suggest that one
way in which coexperienced positive emotions may be physio-
logically soothing is by buffering the secretion of cortisol. Thus, our
findings that coexperienced positive emotions are linked with lower
momentary cortisol secretion may have important implications for
downstream health outcomes, consistent with the Main Effect
Model of Positive Affect and Health (Pressman & Cohen, 2005;
Pressman et al., 2019) and empirical research finding that dysre-
gulated, atypical, and chronic cortisol secretion is an important
marker of adverse health outcomes (Adam et al., 2017; Seeman et
al., 2010). Future research should explore whether and how the daily
dynamics of coexperienced positive emotions and cortisol secretion
are related to health-related outcomes using long-term measurement
burst designs. Moreover, the present findings show that coex-
perienced positive emotions are linked with lower cortisol secretion,
over and beyond individually experienced positive emotions, pro-
viding support for positivity resonance theory (Fredrickson, 2016).
Finally, our lagged analyses provide important insights into the
directionality of these associations (cf. Steptoe, 2019), showing that
coexperienced positive emotions were associated with lower cor-
tisol secretion at the following occasion but that momentary cortisol
was not related to proceeding coexperienced positive emotions.
These findings suggest that coexperienced positive emotions may be
physiologically soothing beyond the present moment, while the
reverse does not appear to be true—cortisol levels are not associated
with the likelihood of coexperiencing positive emotions at follow-
up occasions.

In the present study, we focused on occasions when relationship
partners were physically together, involving opportunities for
interpersonal connection, closeness, and intimacy. Many psycho-
logical theories posit that interpersonal connections and social
interaction are basic human needs (e.g., Baumeister & Leary, 1995;
Cacioppo & Cacioppo, 2018; Coan & Sbarra, 2015; Ryan & Deci,
2000). For instance, the perception of social threats can challenge
the ability to self-regulate, contributing to both unhealthy behaviors
(e.g., physical inactivity, alcohol abuse) and downstream adverse
health outcomes (Hawkley & Cacioppo, 2010). Conversely, sub-
jective feelings of social closeness can aid in physiological self-
regulation. For example, intensive measurement research shows that
on occasions when individuals report feelings of social connection,
they have higher body temperature compared to their usual, which is
important for thermoregulation (Inagaki & Human, 2020). In a
similar vein, our findings emphasize the interplay between mind and
body in the context of interpersonal relationships.

Extensive research has focused on the importance of interpersonal
relationships for human flourishing, suggesting that the absence of
social connection and contact (i.e., loneliness and social isolation) is
contributing to a major public health concern (Holt-Lunstad, 2022).
Notably, previous research that encouraged participants to reflect on
their daily experiences of social interactions at the end of each day
for 9 weeks found that adults who increased in perceived social
connectedness and positive emotions during the study protocol also
increased on measures of autonomic flexibility, assessed via vagal
tone (Kok & Fredrickson, 2010). Building upon this research, and in
tandem with our findings, future intervention work may investigate
the extent to which appreciating and reflecting on coexperienced
positive emotions may further foster HPA axis activity, particularly
in the context of daily stressors and challenges. Notably, the present
findings highlight the importance of focusing on the daily lives of
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older adults. Specifically, these findings may permit opportunities to
shed light on ways by which older adults may shape their own
independence and well-being at a juncture when intervention is still
possible.

Finally, in our assessments of positive emotions, we did not
explicitly distinguish valence from arousal, which presents a
noteworthy opportunity for future research. According to the cir-
cumplex model of emotions (Russell, 1980), “happy” tends to be
high in positive valence, though it has also been categorized as high
arousal. Conversely, “relaxed” is low arousal but has also been
categorized as high in positive valence. While Russell (1980) did not
investigate “interest,” other research suggests that it tends to be
relatively mid-to-high in valence and mid-to-low in arousal (Hepach
et al., 2011). Our sensitivity analyses showed that coexperienced
happiness and relaxation, but not interest, were associated with
lower cortisol. As “happy” and “relaxed” tend to span the arousal
spectrum, yet both were important for cortisol secretion, these
findings suggest that positive valence (as opposed to arousal) may
drive the buffering effect of coexperienced positive emotions on
cortisol secretion. “Interest,” in contrast, may be more cognitively
engaging than stress-buffering, aligning with prior research sug-
gesting that its valence and arousal are relatively moderate (Hepach
et al., 2011). However, this is an emerging field, and these findings
should be considered carefully in light of research showing age-
related differences in the arousal of happiness; previous work shows
that while happiness is high in positive valence irrespective of age,
older adults are more likely to associate happiness with peacefulness
compared to younger adults (Mogilner et al., 2011). Moreover, older
adults tend to increasingly value low-arousal positive emotions over
high-arousal positive emotions, in addition to achieving their ideal
positive emotions compared to younger adults (Scheibe et al., 2013).
Future research should investigate a wider range of coexperienced
positive and negative emotions in age-heterogenous samples, as
well as whether different emotions with similar arousal (e.g., fear
and excitement) are distinguishable at a physiological level.

Strengths, Limitations, and Future Directions

This present research included 642 community-residing older
adults spanning two countries (Canada and Germany) who were
assessed at up to seven occasions per day for seven consecutive
days. Participant adherence to the study protocol was high (Study 1:
91% of all measurement occasions; Studies 2 and 3: 98% of all
measurement occasions). As a further strength, our findings are
based on multisource data (self-reported emotions and biomarker
data) embedded within an intensive measurement design. Together,
the present research complements lab-based work on positivity
resonance and intensive measurement research on perceived posi-
tivity resonance with a study design that facilitated examination
of the daily dynamics of coexperienced positive emotions and
momentary cortisol secretion as individuals went about their
daily lives.

Several limitations warrant discussion. First, measurement oc-
casions were fixed in time, and we only assessed individuals within a
couple. Thus, given our focus on dyads within long-term re-
lationships, we did not assess coexperienced positive emotions
within social interactions outside of the relationship partners (i.e.,
we did not have network data). Future research should investigate
coexperienced emotions in dyads beyond cohabiting relationship

partners and whether sharing positive emotions accumulates across
social connections; it is possible that individuals who have addi-
tional healthy, supportive relationships are better able to experience
positive emotions with their relationship partner.

Second, older relationship partners are more likely to spend more
of the day together due to age-related changes in responsibilities and
contextual factors, providing an ideal set of circumstances for
investigating whether positivity resonance can be captured between
two individuals in daily life. However, investigating the extent to
which younger relationship partners coexperience positive emotions
in daily life would certainly contribute to the existing literature.
Specifically, consistent with the strength and vulnerability inte-
gration theory (Charles, 2010), older adults use emotion-regulation
strategies more effectively (Burr et al., 2021; Carstensen et al., 2011;
Liao et al., 2023; Sims et al., 2015; Young & Mikels, 2020) and
report more positive emotions on average (Carstensen et al., 2011;
Charles et al., 2001; Mroczek & Spiro, 2005; Park et al., 2023).
Again though, research within this field is predominantly based on
individually experienced positive emotions. It is possible that
younger dyads experience similarly high levels of coexperienced
positive emotions on the occasions when they have the opportunity
to be together.

Third, our sample included relatively racially diverse individuals
from Canada, as well as individuals who grew up in both East and
West Germany. However, we did not have the necessary data to
address questions of cultural differences in a meaningful way. For
example, East Asians, who comprised 37% of the Canadian sub-
sample and ~10% of the total sample, are a heterogeneous group,
and we lack key contextual variables important for nuanced
investigation and interpretation, such as immigration status, birth-
place, and generational background. Future research should inves-
tigate whether the links between coexperienced positive emotions and
cortisol secretion vary based on cultural context (e.g., acculturation
and enculturation processes; traditionally independent vs. interde-
pendent backgrounds), particularly considering research showing
between-dyad differences in cortisol secretion based on political and
ideological context. For example, previous research shows that
cortisol synchrony was higher in more politically conservative areas
compared to liberal areas (Pauly, Kolodziejczak, et al., 2021),
potentially due to the link between right-oriented political views
and traditional family values (e.g., Caprara & Vecchione, 2018).
Furthermore, all participants were relatively healthy, highly edu-
cated older adults in mostly long-term, mixed-sex, highly satisfying
relationships. These sample characteristics limit the generalizability
of our findings. For example, we cannot generalize to older adults
who are unable to respond to survey prompts, which may also reflect
an inability to meaningfully respond to one’s relationship partner.
Additionally, we cannot generalize to older adults who are in long-
term care or those who are single, divorced, separated, or widowed.
Future research should aim to recruit and investigate these asso-
ciations in diverse samples.

Fourth, we operationally defined positivity resonance as moments
when relationship partners were together, and both reported higher
positive emotions compared to themselves. Notably, while this
definition is a reasonable starting point based on the data available,
we also acknowledge that a binary approach is limited in terms of
capturing the full range of emotional intensity, though the models do
account for individually experienced positive emotions. Laboratory
studies have assessed coexperienced positive emotions by asking
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participants to move a rating dial reflecting their emotional expe-
rience ranging from negative to positive valence (Ruef & Levenson,
2007) and then computing the moments when both partners
simultaneously reported any degree of positive emotions. In the
current data sets, positive and negative emotions were assessed as
separate constructs, consistent with previous intensive measurement
research suggesting that the factor structure of positive and negative
emotions are independent at the between-person level and correlated
but distinct at the within-person level (Rush & Hofer, 2014). Here,
response options ranged from O (rot at all) to 100 (very much) for
each emotion, with high average levels of positive emotions re-
ported across participants and occasions (M = 69, SD = 13). We
selected the within-person mean of positive emotions as a cutoff for
determining when relationship partners were coexperiencing pos-
itive emotions. By focusing on an individually relevant relative
indicator (i.e., positive emotions compared to oneself), our oper-
ational definition of coexperienced positive emotions may be more
conservative than laboratory-based approaches. Future work should
investigate the boundary conditions and alternative definitions of
momentary coexperienced positive emotions, such as any degree of
positive emotions in the absence of negative emotions or cutoffs
based on other metrics (e.g., within-person median levels or
between-person mean levels). Additionally, although we selected
occasions when relationship partners reported being together, we
were unable to detect whether relationship partners were actively
sharing in or only coincidentally experiencing positive emotions.
Likewise, we were unable to assess the extent to which relationship
partners engaged in caring nonverbal synchrony (e.g., movements,
sounds, and gestures that convey affiliation). To capture the extent to
which relationship partners are actively sharing momentary positive
emotions, future work may draw on the wealth of digital recording
options (e.g., in-home sensor systems, Levenson et al., 2024; the
Electronically Activated Recorder, Mehl, 2017) to assess additional
aspects of positivity resonance in the moments preceding the
reminder to complete momentary electronic surveys.

Fifth, building upon positivity resonance theory (Fredrickson, 2016),
the broaden-and-build theory of positive emotions (Fredrickson, 2004),
and the Main Effect Model of Positive Affect and Health (Pressman &
Cohen, 2005; Pressman et al., 2019), we focused on the importance of
coexperienced positive emotions. Yet, the extent to which coex-
perienced negative emotions are linked with cortisol secretion, as
well as a range of other daily behaviors (e.g., psychological
stressors, health behaviors), would be an interesting question for
future research. Our previous work (Yoneda et al., 2024) showed
that higher relationship partners’ positive emotions were associated
with own lower momentary and daily cortisol, but that partners’
negative emotions were not linked with momentary cortisol nor total
daily cortisol. We posited that this may reflect more developed
socioemotional regulation in older adulthood, such that older
partners protect their spouse from sharing, physiologically, in
negative emotions. Future work should consider explicitly testing
age-related differences between coexperienced emotions in younger
and older dyads.

Finally, although our lagged analyses provide some support for
the temporal ordering of these dynamic processes, we cannot infer
causality based on observational data. Moreover, whether momentary
cortisol is a mechanism contributing to long-term HPA axis alteration
important for health outcomes remains unclear (Doane & Adam,
2010). The existing literature suggests that, based on multiple cortisol

samples assessed across several days, higher AUC, and mean cortisol
levels are associated with adverse health outcomes in older adulthood
(e.g., DeSantis et al., 2012; Herriot et al., 2017; Piazza et al., 2018).
As lower momentary cortisol levels would contribute to lower AUC,
and mean cortisol levels, momentary cortisol may also be a protective
factor for health outcomes. How and whether momentary patterns of
cortisol fluctuation are linked with atypical cortisol thythms (e.g.,
flatter increases and declines or chronically elevated cortisol levels)
is a crucially important research question for future research.
Furthermore, future research should investigate whether coex-
perienced positive emotions in daily life are linked with perceived
stress, markers of relationship quality, and health outcomes at
various time scales.

Conclusions

A substantial body of literature has found that positive emotions
and experiences in everyday life benefit physiological health.
However, less is known about the role of social context in these
associations. Understanding the role of coexperienced positive
emotions in everyday physiological regulation is crucial, especially
since older adults spend most of their time with a few close re-
lationships, such as a spouse (Carstensen et al., 1999). Building upon
predominantly laboratory-based research (e.g., Wells et al., 2022),
our findings show that older adult relationship partners frequently
coexperience positive emotions in the context of everyday life and
that coexperiencing positive emotions is associated with lower
momentary cortisol levels, above and beyond the impact of indi-
vidually experienced emotions. Moreover, the benefits of coex-
periencing positive emotions with one’s spouse on cortisol levels
appear to extend beyond the present moment, predicting lower
cortisol levels at subsequent assessments in the day. These findings
underscore the importance of fostering positive shared emotions in
close relationships, which may promote physiological health in older
adulthood. Future research should continue to explore the mechan-
isms underlying these associations and the potential for interventions
aimed at enhancing coexperienced positive emotions.
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