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Abstract
Objectives: Age differences in affective experience across adulthood are widely documented. According to the circumplex 
model of affect consists of 2 aspects—valence (positive vs negative) and arousal (low activation vs high activation). Prior 
research on age differences has primarily focused on the valence aspect. However, little is known about age differences in 
daily affect of high and low arousal.
Method: The present study examined age differences in daily dynamics (i.e., mean levels, variability, and inertia) of nega-
tive affect (NA) and positive affect (PA) of high and low arousal in a sample of 492 adults aged 21–91. Participants com-
pleted daily affect ratings for 21 consecutive days.
Results: Age was negatively and linearly related to mean levels of both high-arousal and low-arousal NA. Both high-arousal 
and low-arousal PA mean levels showed increases after middle age. Further, age was related to lower variability in both NA 
and PA regardless of arousal. Additionally, high-arousal NA inertia showed a linear decrease with age, whereas low-arousal 
PA inertia showed an inverted-U pattern with age. After controlling for mean levels of affect, the associations between age and 
affect variability remained significant, whereas the associations between age and affect inertia did not.
Discussion: The affective profile of older age is characterized by lower mean levels of NA, higher mean levels of PA, lower 
affect variability, and less persistence in high-arousal NA and low-arousal PA in daily life. Our results contribute to a nu-
anced understanding of which affective processes improve with age and which do not.
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Age differences in affective experience across adult-
hood are widely documented. The majority of existing 
research suggests a generally favorable picture of af-
fective experience in older adults compared to younger 
adults (Carstensen et al., 2011; Charles & Carstensen, 
2010; Charles et al., 2001; Mroczek & Kolarz, 1998). 
Specifically, older adults have been shown to experi-
ence less negative affect (NA) and affect variability 
than younger adults. Overall, evidence suggests that af-
fective well-being improves with age across adulthood.

Theories on Emotional Aging
Various theories offer explanations for how individuals 
maintain affective well-being across adulthood (Baltes & 
Baltes, 1990; Brandtstädter & Renner, 1990; Carstensen 
& Mikels, 2005; Carstensen et  al., 1999; Charles, 2010; 
Heckhausen et al., 2010). According to the socioemotional 
selectivity theory (SST; Carstensen et al., 1999), older adults 
tend to prioritize optimizing their emotional well-being 
as they perceive limited time to live, which is in contrast 
to younger adults who tend to focus on long-term goals 
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such as knowledge acquisition because they perceive their 
future as expansive. Relatedly, existing evidence suggests 
that older adults not only process emotional relative to 
nonemotional information more deeply, but compared to 
younger adults, they preferentially process positive relative 
to negative information more thoroughly, a phenomenon 
called the positivity effect (Carstensen & Mikels, 2005). 
While the distinction between positive versus negative af-
fective experiences has predominated in theories on aging, 
some theories also suggest that high-arousal versus low-
arousal affect states play distinctive roles in emotional 
aging. Building on SST, Charles’ (2010) strength and vul-
nerability integration (SAVI) theory postulates that individ-
uals show age-related improvement in affective well-being 
across adulthood because they have accrued more effective 
affect regulation skills (e.g., reducing exposure to nega-
tive stimuli) over the time that they have lived and also 
because they increasingly prioritize maintaining emotional 
well-being as they perceive limited time left to live. At the 
same time, the theory argues that older adults have physio-
logical vulnerabilities such that when they experience sus-
tained high-arousal affect, it is presumably harder for their 
physiology to return to homeostasis (Charles, 2010). SAVI 
predicts that under these circumstances, their age-related 
advantages in psychological well-being will be reduced or 
even vanish. This highlights the importance of examining 
affect arousal when studying age differences in affective 
experience.

Affect Dynamics in Daily Life

Affect has been traditionally studied using recall surveys 
asking participants to summarize how they have been 
feeling over a period of time in the past (e.g., the last 
7 days). Given the limitations of this approach, recent re-
search on affect has increasingly assessed participants in 
their natural environment in near real time as they go about 
their daily life using intensive longitudinal assessments such 
as daily diaries and ecological momentary assessments 
(Bolger & Laurenceau, 2013; Stone & Shiffman, 1994). 
These densely repeated assessments allow for the measure-
ment of affect states with limited recall bias and high eco-
logical validity. Furthermore, they provide opportunities to 
examine within-person affect dynamics—patterns of affect 
fluctuation across time, often reflecting meaningful under-
lying affective processes—some of which individuals may 
not be consciously aware of (Kuppens & Verduyn, 2015). 
Individual differences in affect dynamics have been shown 
to relate to a range of well-being and psychopathology 
outcomes (Houben et al., 2015; Lydon-Staley et al., 2019; 
Mak & Schneider, 2020; Trull et al., 2015).

The most common affect metric derived from intensive 
longitudinal assessments is a person’s mean affect, rep-
resented by the average level of affect across assessment 
occasions. It is arguably one of the most important affect 
metrics (Dejonckheere et al., 2019), yet taken by itself, it 

provides only an incomplete picture of the role of affect dy-
namics in psychological well-being. Affect variability refers 
to the degree of affect fluctuations across repeated assess-
ments (Röcke et al., 2009). Higher affect variability is re-
lated to higher depressive and anxiety symptoms (Houben 
et  al., 2015). In addition, inertia of affect refers to how 
strongly the intensity of an affect is predicted by the same 
affect at a previous time point. Inertia of an affect state 
has been conceptualized as the tendency that one’s affect 
is resistant to change. Higher inertia is thought to indicate 
reduced recovery from negative events or that one’s affect is 
less responsive to ongoing events (Koval et al., 2012, 2015; 
Kuppens et al., 2010). Affect inertia is positively associated 
with negative emotionality, depression, and anxiety, and 
negatively associated with positive emotionality and eude-
monic well-being (Houben et al., 2015).

Age, Affect Dynamics, and the Role of Arousal

According to Russell’s (2003) circumplex model, affective 
experiences differ in valence (positive–negative) and in 
arousal (low activation–high activation), such that a person 
may display uniquely different affect dynamics across both 
aspects. The valence aspect captures how pleasant or un-
pleasant an individual’s affect state is, whereas the arousal 
aspect captures the energy level of that state (Russell, 2003). 
Prior research has suggested that both valence and arousal 
aspects of affect are associated with distinct cognitive and 
health outcomes (Armon et al., 2014; Cerino et al., 2021). 
However, research on age differences in affect dynamics has 
predominantly focused on the distinction between positive 
affect (PA) and NA, emphasizing the valence aspect of af-
fect. Research in this area suggests that the affective profile 
of older adults, as compared to younger adults, is charac-
terized by higher levels of PA, lower levels of NA, less pro-
nounced variability in both PA and NA, and lower inertia 
in NA (Burr et  al., 2021; Carstensen et  al., 2000, 2011; 
Hamaker et al., 2018; Röcke & Brose, 2013).

By contrast, affect arousal has found relatively scant at-
tention in aging research. This is surprising given that the 
arousal aspect may be particularly relevant for psycholog-
ical well-being at older ages. As SAVI highlights, despite sig-
nificant strengths in affect regulation and affect experience, 
older adults are likely more vulnerable to situations that 
elicit sustained high-arousal affect. Further, high-arousal 
affect entails higher cognitive costs in information proc-
essing in older adults than in younger adults (Wurm et al., 
2004). Therefore, for a more complete understanding of 
how the affective profile varies across age, it is important 
to examine not just the valence, but also the arousal aspect.

Regarding mean levels of affect, existing theories such 
as SST, the positivity effect, and SAVI converge to suggest 
that older adults, compared to younger adults, are more 
likely to experience lower levels of NA and higher levels 
of PA. SAVI suggests that older adults are likely to experi-
ence lower levels of high- and low-arousal NA due to better 
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affect regulation, and because it is more physiologically 
costly to older adults to experience sustained high-arousal 
affect, they may experience lower levels of high-arousal 
NA as a result. However, empirical evidence regarding age 
differences in high-arousal and low-arousal NA is mixed. 
Some studies indicate that decreases in NA with older age 
are limited to high-arousal NA (Kunzmann et  al., 2013; 
Stone et al., 2010; Wang et al., 2020), others suggest that 
they are limited to low-arousal NA (English & Carstensen, 
2014), and others find that age is related to lower levels 
of both high-arousal and low-arousal NA (Kessler & 
Staudinger, 2009).

For mean levels of PA, SAVI suggests that older adults 
are likely to experience higher levels of PA due to better af-
fect regulation but this effect may be limited to low-arousal 
PA because of the higher physiological costs involved in 
sustained high-arousal affect. There is consistent evidence 
that older age is related to higher levels of low-arousal PA, 
including relaxation, calmness, and contentment (English 
& Carstensen, 2014; Kessler & Staudinger, 2009; Scheibe 
et al., 2013; Wang et al., 2020). The existing evidence for 
high-arousal PA is less consistent. Specifically, some studies 
suggest that older age is related to lower levels of excitement 
(Wang et al., 2020), while others suggest no such age differ-
ences (English & Carstensen, 2014; Kessler & Staudinger, 
2009; Scheibe et  al., 2013). Similarly, some studies sug-
gest that older age is related to higher levels of happiness 
(English & Carstensen, 2014), whereas others have shown 
no such differences (Wang et  al., 2020). Another study 
has shown that older adults rated their levels of happiness 
higher when it was described as a low-arousal emotion 
and lower when it was described as a high-arousal emo-
tion (Bjalkebring et al., 2015). Overall, it should be noted 
that the evidence regarding mean levels of high-arousal 
and low-arousal NA and PA discussed here comes from 
studies with widely varying recall periods (ranging from 
momentary experiences to recall over years), which may 
have contributed to the mixed findings. Based on existing 
theories and empirical evidence, we hypothesize that age is 
negatively associated with mean levels of NA, regardless 
of arousal. Regarding PA, we hypothesize that age is pos-
itively associated with mean levels of low-arousal PA, but 
not with high-arousal PA.

Apart from mean affect levels, little is known about 
how age is related to variability and inertia of high- and 
low-arousal affect, in part because intensive longitudinal 
studies are required for this purpose. For affect variability, 
past research suggests that older age is related to lower var-
iability in both PA and NA (Burr et al., 2021; Röcke et al., 
2009), but most has not distinguished high-arousal versus 
low-arousal affect. One study has examined age differences 
in variability in various affect states and shows that older 
age is related to lower variability in frustration, excitement, 
and happiness, which are high-arousal affect states (Wang 
et al., 2020). As SAVI suggests that older adults are exposed 
to fewer negative or stressful events (especially those that 

elicit high-arousal affect), that they are less reactive to neg-
ative events due to accumulated life experiences in dealing 
with stress, and that they are more likely to disengage from 
negative experiences (Charles, 2010), we hypothesize that 
older age is related to lower variability in both PA and NA. 
Due to the potential psychological costs associated with 
high-arousal affect at older ages, we speculate that older 
adults may tend to avoid extremes or “peaks” of high-
arousal affect in particular; accordingly, we hypothesize 
that age differences in affect variability may be limited to 
high-arousal NA and PA.

Regarding inertia, there is very limited work examining 
age differences in affect inertia and the preliminary evi-
dence is mixed. Some evidence suggests that age is related 
to lower inertia in NA but not in PA (Hamaker et al., 2018), 
whereas other research suggests that age is not related to 
affect inertia (Wang et al., 2020). However, consistent with 
SAVI’s prediction, some evidence shows that older adults 
recover more quickly from daily hassles and stressors 
than younger adults (Scott et  al., 2017), except for com-
plex stressors affecting multiple life domains that happen 
relatively infrequently (Wrzus et al., 2013). Therefore, we 
hypothesize that age is related to lower inertia in both low-
arousal and high-arousal NA. Regarding PA inertia, there is 
less consensus regarding the affective process that underlies 
it. Some researchers conceptualize this persistence (inertia) 
in PA as affect context insensitivity, which is found to be 
related to low self-esteem and depression (Kuppens et al., 
2010, 2012); other researchers have suggested that PA in-
ertia reflects the ability to savor PA, given that it has been 
found to predict better treatment outcomes for depression 
(Höhn et al., 2013). As older adults are more focused on 
emotionally meaningful goals and maintaining emotion-
ally satisfying states (Carstensen et al., 2000), we speculate 
that older age is associated with higher persistence (inertia) 
in PA. However, as SAVI suggests that high-arousal affect 
is costly to older adults if maintained, we expect that age 
is only related to higher inertia in low-arousal PA, which 
may reflect higher levels of equanimity in daily life in 
older adults.

In sum, examining both valence and arousal of affect 
when studying possible age differences in affect dynamics 
helps paint a more detailed picture of how affective ex-
perience varies across adulthood. This, in turn, may pro-
vide important clues about specific affective processes that 
contribute to the age-related increase in overall affective 
well-being that has been repeatedly observed. The present 
study examines the relationship between age and affect dy-
namics (i.e., mean affect levels, affect variability, affect in-
ertia) for both valence and arousal across the adult lifespan.

Method

Recruitment

Participants were recruited through Dynata Inc., an opt-in 
online research panel. Panel members were notified by 
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Dynata that they could participate in a daily diary study 
and those who were interested were sent a Qualtrics link 
with information about the study. Panel members were 
screened for eligibility to ensure that they (a) were 21 or 
older, (b) lived in the U.S. Central or Eastern time zone (a 
constraint imposed by the online data collection system 
used), (c) were fluent in English, (d) had access to a com-
puter at home with high-speed internet, (e) had no difficulty 
reading a computer screen, (f) had no major events up-
coming that they expected would interfere with their com-
pletion of daily diaries, (g) did not work the night shift, and 
(h) were willing to participate consecutively for 25 days. 
Panel members who met these criteria were asked to pro-
vide contact information to the research team. Recruitment 
was stratified by gender (50% male) and age groups (21–
44, 45–64, and 65 or older). Invitations to participate were 
sent to eligible panel members in batches until comparable 
sample sizes across the strata were reached. The data were 
collected between October, 2018 and September, 2019. The 
study was approved by the internal review board of the 
University of Southern California.

Procedure

Participants provided informed consent before participating 
in the study. Participants were trained in an introductory 
phone call on how to complete their assessments through 
Assessment Center (AC; http://www.assessmentcenter.net/), 
a secure online data collection platform supported by the 
National Institutes of Health. Participants first completed 
a baseline questionnaire on the AC website. Starting from 
the following day, participants completed daily assessments 
each evening between 6 p.m. and 12 a.m. for 25 consecutive 
days. The first 4 days of daily assessments were considered 
training assessments and therefore were not used in the cur-
rent analyses. Participants could opt in for daily reminders 
(emails or text messages) to assist with daily completion. 
Participants were compensated up to $150 in the form of 
an Amazon Gift Card for completing the study (partic-
ipation included assessments that are not reported here). 
Participants who completed 100% of the assessments were 
entered into a lottery for a $50 Amazon Gift Card for every 
one out of nine participants.

Participants

A total of 495 participants completed daily surveys. The 
final sample consisted of 492 participants who completed 
daily surveys on at least 10 out of the 21 days and pro-
vided complete demographic information used in the cur-
rent study. On average, individuals completed 20.1  days 
(SD  =  1.58) out of the 21  days. The mean age of parti-
cipants was 51.01 (SD  = 16.08; range = 21–91). Among 
participants, 54.7% were female, and 65.7% had a college 
degree. Participants reported their race as White (84.6%), 
Black or African American (7.1%), Asian (4.1%), American 

Indian or Alaska Native (0.2%), Native Hawaiian or other 
Pacific Islander (0.2%), and other/mixed (3.9%). The me-
dian family income was $50,000–$74,999.

Measures

Affect states
Affect items were selected based on the circumplex model 
of affect (Russell, 1980). In the circumplex model, each af-
fect state can be classified by both valence (negative vs posi-
tive) and arousal (low vs high), corresponding to four affect 
quadrants. Each affect quadrant was measured by three 
items. High-arousal NA items consisted of “distressed,” 
“frustrated,” and “tense”; low-arousal NA items consisted 
of “unhappy,” “sad,” and “depressed”; high-arousal PA 
items consisted of “happy,” “excited,” and “enthusiastic”; 
and low-arousal PA items consisted of “calm,” “relaxed,” 
and “content.” Each affect item was presented with the 
words “Since waking up today, I felt …” Because this was a 
multipurpose study, the rating scales differed slightly across 
affect items; participants rated all affect items on a 7-point 
scale from 1 (not at all) to 7 (extremely), except for low-
arousal NA items, which were rated on a 5-point scale from 
1 (never) to 5 (always).

Demographics
Participants reported their age, gender, race, education, and 
income at baseline.

Analysis Plan

A basic assumption of the analyses of individual differ-
ences in affect dynamics is that the affect states show both 
between-person and within-person variation. To check this 
assumption, initial descriptive analyses examined the be-
tween- and within-person variance components for each 
affect item using intraclass correlation coefficients (ICCs), 
calculated as the amount of between-person variance di-
vided by the total (between-person and within-person) var-
iance. Further, before examining age differences in affect 
dynamics, a multilevel confirmatory factor analysis (CFA) 
was conducted to examine whether the specific affect items 
corresponded to the four latent factors they were hypothe-
sized to represent. The use of multilevel CFA takes into 
account the nested data structure (with observations for 
multiple days nested within respondents; Silva et al., 2020). 
Rather than assuming that the same underlying factor struc-
ture fits both of these levels, the multilevel CFA explicitly 
evaluates whether the same four-factor structure on both 
the between- and within-person levels fits the data well. 
Model fit indices were used to determine whether the hy-
pothesized four-factor solution fitted the data well. Besides 
examining the chi-squared test (χ 2) of global model fit, a 
model was considered to fit the data well if comparative 
fit index (CFI) and Tucker–Lewis index (TLI) >.95, root 
mean square error of approximation (RMSEA) <.06, and 
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standardized root mean square residual (SRMR) <.08 (Hu 
& Bentler, 1999). Additionally, we used multilevel CFA to 
calculate the overall two-level (ω 2l), between-person (ω b), 
and within-person (ω w) internal consistency reliability co-
efficients for the set of items pertaining to each affect quad-
rant (see Lai [2021] for details). The three items in each 
affect quadrant (high- and low-arousal NA and PA) were 
averaged into composite variables for subsequent analyses.

Age differences in affect dynamics were estimated using 
dynamic structural equation modeling (DSEM). Using this 
approach, affect dynamic indices were modeled as latent 
variables. This overcomes limitations of prior research in 
which unreliability due to sampling error in the measure-
ment of affect dynamics was typically ignored (Lüdtke 
et  al., 2008). With DSEM, it is possible to estimate in-
dices of intraindividual day-to-day affect dynamics at the 
within-person level while simultaneously modeling differ-
ences in these dynamics across individuals as random ef-
fects (i.e., as latent variables) at the between-person level. 
A sample DSEM model for high-arousal NA is shown in 
Figure 1 (identical models were estimated for all four af-
fect composites). At the within-person level, each affect 
state at day t was regressed on the same affect state at day 
t – 1. The within-person level thus consists of three param-
eters (an intercept, an autoregressive slope, and a residual) 
that were represented as random effects at the between-
person level: (a) the random intercepts indicate individual 
differences in mean affect levels across all days, (b) the 
random autoregressive parameters indicate individual dif-
ferences in affect inertia, and (c) the random residual var-
iance parameters represent individual differences in affect 
variability. It should be noted that variability has been 
traditionally studied using the intraindividual standard 

deviation, however, this index varies as a function of both 
the autoregressive (i.e., inertia) and residual variance (i.e., 
variability) parameters (Jongerling et al., 2015). Therefore, 
studying these two parameters separately allows for the ex-
amination of age differences in these distinct processes. At 
the between-person level, all three affect dynamic indices 
(random effects) served as multivariate outcomes that were 
regressed on age (linear and quadratic terms) while con-
trolling for gender (0: male, 1: female), race (0: non-White, 
1: White), and education (0: without a college degree, 1: 
with a college degree). Age was centered at age 50 and was 
scaled to 10 years per unit increase to enhance estimation 
stability; gender, race, and education were grand mean cen-
tered. To enhance the interpretability of the linear age trend 
in affect dynamics, the quadratic age trend for each affect 
dynamic was only retained if significant. The residuals of 
the three affect dynamic indices at the between-person 
level were allowed to correlate with each other. Separate 
models were estimated for low-arousal and high-arousal 
NA and PA.

An additional set of models was performed to examine 
whether age differences in affect variability and inertia per-
sist after controlling for mean levels of affect. The setup of 
these models was identical at the within-person level, but at 
the between-person level, affect variability and inertia were 
regressed on the random intercepts (i.e., the index repre-
senting within-person mean affect levels) in addition to age 
(linear and quadratic terms), gender, race, and education.

Affect scores were between-person standardized before 
conducting the DSEM models to increase the comparability 
of the parameter estimates across models for graphical dis-
play purposes. All DSEM models were conducted in Mplus 
version 8.2 (Muthén & Muthén, 2017) using Bayesian es-
timation with default non-informative priors. The conver-
gence criterion for potential scale reduction factor (R̂) was 
set at R̂ <1.01, consistent with recent recommendations 
(Gelman et al., 2013). In addition, at least 10,000 iterations 
were required to facilitate proper convergence at the global 
maximum. Standardized coefficients were reported along 
with 95% credible intervals (CIs).

Results

Confirmatory Factor Analysis

Descriptive analyses of the variance components in each 
of the affect items showed that ICCs ranged between .45 
and .67, indicating a moderate degree of stability across 
days with adequate variation both between and within in-
dividuals. Results from multilevel CFA supported the hy-
pothesized four-factor solution in affect. The four-factor 
solution showed acceptable fit: χ 2 (96)  =  1531.768, p < 
.001; CFI =  .95; TLI =  .93; RMSEA =  .04; SRMR =  .04 
for within-person and .07 for between-person levels. The 
reliability for all four affect composite scores was satis-
factory (high-arousal NA: ω 2l  =  .88, ω b  =  .91, ω w  =  .80; 

Figure 1. A sample dynamic structural equation model examining 
the associations between age and affect levels, variability, and in-
ertia. Note: NAhi  =  mean levels of high-arousal negative affect. 
VarNAhi = residual variances (variability) of high-arousal negative af-
fect. ARNAhi = autoregressive parameters (inertia) of high-arousal neg-
ative affect.
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low-arousal NA: ω 2l = .92, ω b = .94, ω w = .84; high-arousal 
PA: ω 2l = .92, ω b = .95, ω w = .81; low-arousal PA: ω 2l = .92, 
ω b = .95, ω w = .80). 

Associations Between Age and Affect Dynamics

We examined how age was related to mean affect levels, affect 
variability, and affect inertia. Regarding mean levels, age was 
negatively and linearly related to high-arousal NA (β = −0.28, 
95% CI [−0.34, −0.21]) and low-arousal NA (β  =  −0.19, 
95% CI [−0.26, −0.13]), indicating lower average NA levels 
at higher ages (Figure 2). Quadratic age trends were evident 
for mean levels of high-arousal PA (linear: β = 0.03, 95% CI 
[−0.04, 0.10]; quadratic: β = 0.11, 95% CI [0.04, 0.17]) and 
low-arousal PA (linear: β = 0.17, 95% CI [0.10, 0.23]; quad-
ratic: β = 0.09, 95% CI [0.03, 0.15]), both showing a J-shaped 
relationship with age. For affect variability, age was negatively 
and linearly related to both NA and PA variability regardless 
of arousal, indicating less variability in all four quadrants of 
affect at higher ages (high-arousal NA: β  = −0.23, 95% CI 
[−0.29, −0.17]; low-arousal NA: β = −0.23, 95% CI [−0.29, 
−0.17]; high-arousal PA: β = −0.17, 95% CI [−0.24, −0.11]; 
low-arousal PA: β = −0.21, 95% CI [−0.27, −0.14]; Figure 3). 
For inertia, high-arousal NA inertia decreased linearly with 
age (β = −0.14, 95% CI [−0.24, −0.04]; Figure 4). Inertia in 
low-arousal NA was not significantly related to age (β = −0.09, 
95% CI [−0.19, 0.003]). The quadratic age trend was signifi-
cant for low-arousal PA inertia, showing an inverted U-shape 
across age (linear: β = 0.08, 95% CI [−0.05, 0.20]; quadratic: 
β  =  −0.12, 95% CI [−0.24, −0.00]). High-arousal PA in-
ertia was not significantly related to age (β = −0.00, 95% CI 
[−0.11, 0.10]).

Next, we examined whether age was still associated 
with affect variability and affect inertia after controlling for 

mean levels of affect. Results showed that age was still as-
sociated with lower affect variability in both high-arousal 
and low-arousal NA and PA (high-arousal NA: β = −0.06, 
95% CI [−0.12, −0.001]; low-arousal NA: β = −0.11, 95% 
CI [−0.17, −0.05]; high-arousal PA: β  =  −0.16, 95% CI 
[−0.22, −0.10]; low-arousal PA: β = −0.13, 95% CI [−0.20, 
−0.07]). However, age was no longer significantly associ-
ated with high-arousal NA inertia (β = 0.04, 95% CI [−0.06, 
0.15]) and low-arousal PA inertia (linear: β = 0.12, 95% CI 
[−0.01, 0.24]; quadratic: β = −0.10, 95% CI [−0.21, 0.02]) 
when mean affect levels were statistically controlled.

Figure 2. The predicted relationship between age and affect levels. Note. 
Dashed lines mark the 95% credible intervals. NA = negative  affect; PA 
= positive affect.

Figure 3. The predicted relationship between age and affect varia-
bility. Note. Affect variability is in log variance units. Dashed lines mark 
the 95% credible intervals. NA = negative affect; PA = positive affect.

Figure 4. The predicted relationship between age and affect inertia. Note. 
Dashed lines mark the 95% credible intervals. NA = negative  affect; PA = 
positive affect.
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Discussion
The present study extends prior research on the relation-
ship between age and affect dynamics by examining not 
only the valence aspect of affect, but also the arousal aspect. 
Furthermore, using DSEM, this study examined a combina-
tion of various affect dynamics (i.e., mean levels, variability, 
and inertia) by valence and arousal. There were five key find-
ings. First, age was negatively and linearly related to mean 
levels of both high-arousal and low-arousal NA. Second, age 
was curvilinearly related to both high-arousal and low-arousal 
mean levels of PA such that they both only increased after 
middle adulthood. Third, age was related to lower variability 
in both NA and PA regardless of arousal and the associations 
persisted after controlling for mean levels of affect. Fourth, 
age was related to lower inertia in high-arousal NA but was 
not related to low-arousal NA inertia. Fifth, age was not re-
lated to high-arousal PA inertia but showed an inverted-U 
pattern with low-arousal PA inertia. The associations between 
age and inertia did not persist after controlling for mean levels 
of affect. Overall, the magnitude of associations between age 
and affect dynamics, when present, was small.

Our findings indicated that age was negatively related 
to both high-arousal and low-arousal NA levels across the 
adult lifespan. This is consistent with the prediction of SAVI 
that older adults experience lower levels of NA as they have 
accrued more emotion regulation skills over the life course 
(Charles, 2010). SAVI suggests that older adults are better at 
minimizing exposure to negative stimuli compared to younger 
adults through attentional, appraisal, and behavioral strat-
egies (Charles, 2010). The current study suggests that perhaps 
the emotion regulation strategies older adults use are not lim-
ited to those affecting high-arousal NA, but NA in general. 
For example, by surrounding themselves with a smaller but 
closer social circle, older adults may effectively decrease the 
occurrence of both high-arousal NA (e.g., anger arising from 
arguments with others) and low-arousal NA (e.g., sadness due 
to low social connection or social exclusion). Besides emo-
tion regulation strategies, older adults may also experience 
lower levels of NA due to changes in the environment (e.g., 
activities and leisure time due to retirement; Charles, 2010). 
Although these environmental factors are likely to contribute 
to the decline in NA, prior research has shown that age dif-
ferences in affect remain after accounting for these factors 
(Charles, 2010; Riediger & Freund, 2008). Consistent with 
SST and SAVI, older age is related to higher mean levels of 
PA. However, our findings suggest that PA only increases after 
middle age, consistent with some prior evidence (Stone et al., 
2010). Contrary to our prediction based on SAVI, age-related 
increases in PA levels were not limited to low-arousal PA, 
which perhaps suggests that experiencing high-arousal PA is 
not necessarily taxing for older adults if it is not sustained for 
a long time (see later discussion on high-arousal PA inertia).

Our findings on affect variability are consistent with ex-
isting evidence that both PA and NA variability decreases with 
age (Burr et al., 2021; Röcke et al., 2009). However, it differs 
from our hypotheses that age is related to lower variability in 

high-arousal affect only. This suggests that the higher physi-
ological cost associated with sustained high-arousal affect in 
older adults may not be the explanation, or at least not a 
sufficient explanation, for why older adults have lower varia-
bility in both high- and low-arousal affect. Of note, the nega-
tive relationship between age and affect variability remained 
after controlling for mean affect levels. This is an important 
finding given recent concerns that affect variability is often 
correlated with the mean, and that effects observed in affect 
variability are often accounted for by mean level differences 
(Dejonckheere et al., 2019). As affect variability is thought to 
result from the exposure or reactivity to events, age-related 
decreases in affect variability could be due to older adults 
avoiding negative situations and disengaging from negative 
events early in the process to avoid escalation (e.g., try to do 
nothing during a conflict; Charles, 2010).

Regarding inertia, we found a decrease in high-arousal 
NA inertia with age, which may indicate that older adults’ 
high-arousal NA is less resistant to change and more re-
sponsive to ongoing influences. Prior research has shown 
that NA inertia is associated with rumination (Koval et al., 
2012), such that having repetitive negative thoughts may 
be one of the pathways through which NA is perpetuating 
over time. Consistent with this is evidence showing that 
older adults ruminate less compared to younger adults 
(Ricarte et  al., 2016; Sütterlin et  al., 2012). Interestingly, 
age was not related to low-arousal NA inertia, which sug-
gests that older adults may be better at disengaging from 
high-arousing negative thoughts, but not from thoughts 
that are associated with low-arousal NA (e.g., sadness). 
Our finding prompts researchers to expand existing the-
ories such as SAVI to provide answers as to why older 
adults may not be better at disengaging themselves from 
low-arousal NA (e.g., sadness) across days despite experi-
encing lower levels of it than younger adults. For PA in-
ertia, there is little research on its relationship with age and 
there is limited theoretical consensus regarding its under-
lying affective process (Höhn et al., 2013; Kuppens et al., 
2012; Ong & Ram, 2017). We speculated that low-arousal 
PA inertia may be higher at older ages as a reflection of 
an increased tendency to feel calm and content in a way 
that is resistant to change (i.e., equanimity). Contrary to 
our speculation, low-arousal PA inertia showed an inverted 
U-shaped age pattern with decreases at older ages. Given 
that this is the first study to show age-related differences 
in low-arousal PA inertia across the adult lifespan, we call 
for future replications. Finally, our finding that older age 
is related to higher mean levels of high-arousal PA (after 
middle age) but not related to inertia of high-arousal PA 
suggests that although older adults experience more high-
arousal PA, their high-arousal PA is not necessarily more 
resistant to change compared to that of younger adults. 
This is in line with SAVI that experiencing sustained high-
arousal PA (as reflected in higher inertia) is taxing to older 
adults due to decreased physiological flexibility associated 
with aging (Charles, 2010). Our finding suggests that affect 
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inertia may perhaps be a more suitable construct than av-
erage affect levels to study in future research if the goal is 
to examine sustained affect arousal.

Although our study suggests that age differences in mean af-
fect levels and variability are similar for high-arousal versus low-
arousal affect, we believe that examining the arousal component 
of affect is an important contribution to aging research. First, 
high-arousal and low-arousal affect have quite different presen-
tations (e.g., frustration versus sadness), and examining arousal 
in addition to valence provides a more nuanced picture of emo-
tion experience across the lifespan. Knowing that older age is 
related to lower levels of both high-arousal and low-arousal NA 
and higher levels of both high-arousal and low-arousal PA is 
important because mean affect of high and low arousal is asso-
ciated with differential cognitive and health outcomes (Armon 
et al., 2014; Cerino et al., 2021) and processing high-arousal 
affect entails higher cognitive costs for older adults (Wurm et al., 
2004). Second, our study showed differential age relationships 
in inertia by arousal, which suggests that arousal is an important 
aspect to consider when examining affect inertia. As higher in-
ertia indicates that one’s affect is more resistant to change, higher 
inertia in high-arousal affect suggests that one’s physiology 
could be aroused for an extended period of time, though prior 
work shows only modest connections between affect and physi-
ology (Mauss et al., 2005). Nevertheless, prior work has shown 
that traits related to high-arousal affect are associated with poor 
cardiovascular health (Matthews et al., 1998; Olafiranye et al., 
2011).

Besides a focus on arousal, research suggests the impor-
tance of examining age-related trends in discrete emotions 
(Kunzmann et al., 2014). For instance, findings suggest that 
anger and sadness show distinct age trends across adulthood 
(Kunzmann et al., 2013). Future research should investigate 
the extent to which the discrete emotion approach provides 
additional information over the dimensional approach in ex-
plaining age differences in affect dynamics. The present study 
examined age-related trends of various affect dynamics, but 
questions remain as to how these affect dynamics are associ-
ated with individuals’ functioning. For instance, is high inertia 
in high-arousal NA (e.g., anger) more detrimental to cardio-
vascular health than low-arousal NA inertia (e.g., sadness)? 
What is the optimal degree of variability in high-arousal PA 
(e.g., excitement) for older adults’ life satisfaction?

There are several limitations in this study. First, our study is 
a cross-sectional study and it is possible that the age differences 
in affect were due to cohort differences rather than develop-
mental changes. Future studies should examine whether affect 
dynamics change longitudinally across adulthood. This would 
require studies to follow individuals using measurement burst 
designs to capture longer-term changes in within-person affect 
dynamics (Nesselroade, 1991). Further, future research could 
examine how certain lifespan transitions (e.g., retirement) con-
tribute to differences in affect dynamics across valence and 
arousal domains independent of age. Second, we only exam-
ined affect dynamics on one timescale (i.e., across days). Affect 
dynamics on other timescales (e.g., across hours) may repre-
sent different underlying processes. Ideally, future research will 

examine age differences in affect dynamics across multiple 
timescales in the same study. This will allow for a careful exam-
ination of whether age differences are the same across different 
timescales, which is especially important for time-structured 
affect dynamics such as inertia (Ram & Gerstorf, 2009). Third, 
the majority of our sample is White. This limits the general-
izability of our findings to other populations. Future studies 
should examine age differences in affect dynamics in other ra-
cial subgroups. Fourth, low-arousal NA was measured by fre-
quency items on a 5-point scale whereas the other three affect 
constructs were measured by intensity items on a 7-point scale. 
Although prior studies have suggested that self-reports on fre-
quency and intensity of symptoms give essentially equivalent 
results (Chang et al., 2003; Elhai et al., 2006) and that the re-
liability and validity of ratings are comparable for 5-point and 
7-point rating scales (Krosnick & Fabrigar, 1997), we cannot 
exclude that this might have affected the results of the study.

Research consistently shows that affective well-being im-
proves with age across the adult lifespan and we have gained 
an increasingly nuanced understanding about which affective 
processes improve with age and which do not. We argue that 
arousal is an important aspect of affect to consider because it 
bears unique significance for aging. Our study also encourages 
existing theories on emotional aging to embrace a more ho-
listic view of affective well-being by considering not just levels, 
but also variability and inertia, of affect.
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