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Abstract
Nostalgia, the fond remembrance of one’s past, is a common experience hypothesized to increase
across the lifespan. Yet, data on the specific features of nostalgia, such as daily frequency and
associated affect, are scarce. This study sought to address this limitation by assessing the daily
experience of nostalgia using experience-sampling methods. A lifespan sample of 108
participants (47 young, 31 middle-aged, and 30 older adults) completed a two-week, twice-daily
experience-sampling study that yielded data describing the frequency and emotions of everyday
nostalgia. Multilevel logistic regression analyses supported increased nostalgia frequency at
every life stage: young adults were 60% less likely to report nostalgia compared to middle-aged
adults (OR = .40), while older adults were three times more likely than middle-aged adults to
report nostalgia (OR = 3.05). Additionally, the experience of nostalgia was associated with
significant heterogeneity in positive and negative affect. Approximately 72% of participants
experienced an increase in positive affect, while 51% experienced an increase in negative affect.
For young and middle-aged adults, a change in positive affect was associated with a two times
larger increase in nostalgia likelihood, while change in negative affect was more strongly
associated with a nostalgia experience in older adults. The current study provides increased
evidence for the affectively mixed nature of nostalgia, and how the affective pattern differs for
adults of different ages. Greater nostalgia frequency may be instrumental during life review
when individuals make meaning of their lives, fulfilling developmental goals of late adulthood.

Keywords: lifespan development, daily assessment, naturalistic observation
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Holding on to Pieces of the Past: Daily Reports of Nostalgia in a Lifespan Sample

Most people report that they are familiar with nostalgia, a wistful longing for times past,
and are aware when they experience it. However, and the exact definition of nostalgia depends
on the context, the person asking the question, and the perceiver. Foundationally, nostalgia is an
autobiographical memory experience that coincides with an affective response; but several
researchers further define nostalgia as a distinct, social emotion (e.g., Holak & Havlena, 1992;
1998; Hepper et al., 2012; Sedikides et al., 2004; Sedikides et al., 2008). The conceptualization
of nostalgia as a social emotion is tied to the common targets of nostalgia, such as past and
present social partners (Batcho, 1995; Wildschut et al., 2006), and associated outcomes like
social support and interpersonal connectedness (Sedikides et al., 2016; Wildschut et al., 2010). In
many ways, this definition of nostalgia is limited given that nostalgia can also be triggered by
thoughts of places, things, and times past that are not directly tied to social partners. However,
the unique affective signature associated with a nostalgic experience does support its status as a
distinct form of autobiographical experience that is closer to an emotion: nostalgia is bittersweet.

While it is generally recognized that experiencing nostalgia is associated with both
positive and negative emotional responses, the extent to which the positive or negative is
emphasized has depended upon historical context and researcher definitions. Historically,
nostalgic episodes have at times been conceptualized as symptoms of a mental disorder akin to
clinical depression (Batcho, 2013; Sedikides et al., 2004), or as positive events that foster self-
continuity and well-being (Sedikides et al., 2016). Definitions have reflected these shifts as
nostalgia became less tied to longing for one’s past and transitioned to bittersweet emotion
(Batcho, 2013; Davis, 1979). Currently, more researchers prefer to highlight the associations

between nostalgia and positive emotion in definitions (e.g., “Remembering or reminiscing about
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fond memories from the past”), while demonstrating that it is both positive and negative in
practice ( “considered an emotion, especially one of longing...happiness and loss”’; Hepper et al.,
2014). Thus, care should be taken when obtaining personal reports of individual’s nostalgia in
the framing of the nostalgia definitions provided, given that emphasizing the positive side of
nostalgia may limit the affective range of responses. Nostalgia is viewed as a universal
phenomenon common to most people (Sedikides et al., 2015), yet key characteristics associated
with nostalgia, such as its relationship with age, frequency of occurrence, and how the associated
emotions may change across the lifespan or in varying contexts are less clear.

One pioneering study utilizing a lifespan sample (ages 4-80 years) found that most
respondents reported experiencing nostalgia about once per week (Batcho, 1995). Another
survey found that most young adult participants (79%) reported experiencing nostalgia “once-a-
week,” while only 4% experienced nostalgia less frequently than “once-a-month” (Wildschut et
al., 2006). However, some studies have found gender differences with women reporting more
nostalgic and reminiscence experiences than men, and women being more likely to endorse a
past time orientation (Ely & Mercurio, 2011; Madoglou et al., 2017). Importantly, in these
studies the frequency data were collected retrospectively, introducing potential biases into the
measurement. While self-report retrospective data are often useful for assessing relative
differences, biases can render retrospective reports less accurate in terms of absolute magnitude
or frequency. Further, nostalgia experiences, and their affective components, seem to differ
depending on whether they are evoked spontaneously or in the lab. Newman and colleagues
(2020) found that laboratory-induced nostalgia resulted in greater recollection of positive events
and affect compared to nostalgia collected daily, which was associated with more negative

feelings and reduced well-being.
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Given these differences in nostalgia research, and the recent evidence from Newman et
al. (2020) supporting divergent outcomes, one important consideration should be the distinction
between spontaneous, everyday nostalgia and intentional, active nostalgia. At present, the
majority of nostalgia research explores more active nostalgia paradigms, such as researcher-
directed journaling about a nostalgic experience (e.g., Madoglou et al., 2017; Wildschut et al.,
2006). These same active nostalgia paradigms also consistently report that nostalgia is a
predominantly positive and frequent experience; however, based on the divergent affective
outcomes reported with everyday experiences of nostalgia, it is possible alternative factors are at
play, such as demand characteristics. Similarly, research investigating incidental emotion
regulation (i.e., emotion labeling) compared to intentional emotion regulation (i.e., cognitive
reappraisal) further illustrates the importance of distinguishing between spontaneous and active
psychological processes: both incidental and intentional resulted in reduced distress ratings
among participants, but incidental was found to blunt positive affect as well (Lieberman et al.,
2011). Together, this accumulating evidence suggesting important differences in affect and well-
being between spontaneous (compared to intentional) nostalgic experiences led us to narrowly
define nostalgia as unplanned and spontaneous in the present study.

Nostalgia often arises from negative affect and elevates mood closer to a more neutral
baseline, or to an intermixing of joy and sadness (Holak & Havlena, 1998; Wildschut et al.,
2006). Thus, the affective concomitants of nostalgia are usually bittersweet—the mingling of a
positive memory with the sadness that comes from knowing that memory cannot be relived
(Batcho, 1995; Wildschut et al., 2006). Research on emotional complexity suggests older adults
are more likely than their younger counterparts to simultaneously feel both positive and negative

emotions (i.e., happiness and sadness; Carstensen et al., 2000). This age-related increase in
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poignancy has been interpreted as a beneficial shift (Ersner-Hershfield et al., 2008). However,
because most nostalgia research has been conducted exclusively with young adults, it is unclear
whether nostalgia also increases with age.

Although rarely tested, it has been posited that with increasing age, the frequency and
content of autobiographical remembrance shifts, perhaps to prepare for death (Batcho, 1995;
Butler, 1963; Webster & McCall, 1999). The degree to which nostalgic remembrance is helpful
versus hurtful for psychological well-being is a matter of some debate. Research on well-being
and life review in later adulthood supports both positive (e.g., ego-integrity; Boylin et al., 1976;
Erikson, 1968; Erikson & Erikson, 1997) and negative (e.g., increased proximity to mortality)
consequences of nostalgia with age (Griihn et al., 2016; Juhl et al., 2010; Routledge et al., 2008).
Classically, the central developmental goal of older adulthood is Ego-Integrity versus Despair
(Erikson, 1968). In this stage, it becomes important to review one’s life by weighing past
choices, present situations, and the alignment between the two. If the outcome of this weighting
is favorable, the individual has met the developmental goal and develops a positive outlook and
psychological well-being (i.e., integrity). However, if the weighting is unfavorable, the
individual would lament their age and lack of time left to change their circumstances (i.e.,
despair). Importantly, this deliberation involves self-reflection and comparison of past vs.
present, which seems analogous to nostalgia.

Despite mixed findings on the relationship between nostalgia and well-being,
reminiscence therapies are popular interventions for older adults with dementia or depression
(Huang et al., 2015). Nostalgic experiences share marked similarities to life review and
reminiscence therapies (Sedikides et al., 2016; Sedikides et al., 2018; Wildschut et al., 2006);

however, there are some key distinctions. Life review and reminiscence are interventions in
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which individuals verbally share key moments with a receptive audience, often with memory
triggers such as photographs or music (Woods et al., 2018). In comparison, nostalgia appears to
be a memorial experience that occurs relatively frequently amongst people of all ages (Batcho,
1995; Sedikides et al., 2015), and which often manifests in solitude (i.e., arising from loneliness;
Wildschut et al., 2006; Wildschut et al., 2010; Zhou et al., 2008). Reminiscence has been
theorized as a component of emotional well-being in later life by promoting continuity of the
past with the present (Bluck & Alea, 2008; Parker, 1999). Nostalgia has been hypothesized to
function in a similar role, promoting ego-integrity, self-continuity, and well-being (Madoglou et
al., 2017; Sedikides et al., 2016; Sedikides et al., 2018). However, this mechanism cannot be
directly examined without research pertaining to nostalgia from a lifespan framework. It seems
likely that nostalgia is an experience that increases across the lifespan, yet how the emotions
associated with nostalgia may shift based on age and cohort remain unidentified. Previous
investigations of nostalgia, and nostalgia in everyday life (i.e., Newman et al., 2020) have
reported differing affective outcomes depending on the context; however, these have been
limited to examinations of young adult samples. The current study provides a key replication and
extension of past work by extending daily reports of nostalgia to middle-aged and older adult
participants. The goal of this study is to examine the daily incidence and emotions of nostalgia in
an adult lifespan sample using experience-sampling methods. This study had two primary
hypotheses:

Hypothesis 1a: Older adults, compared with young, will report greater nostalgia
frequency based on increased salience of autobiographical remembering (i.e., ego-integrity);,
middle-aged adults will fall between young and older adults in frequency of nostalgia.

Hypothesis 1b: Women, compared with men, will report greater nostalgia frequency, as
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women are more likely to endorse a past-time orientation (compared to present or future) and
report more reminiscence experiences (Ely & Mercurio, 2011; Madoglou et al., 2017).

Hypothesis 2: Given the classification of nostalgia as a mixed-affect experience, nostalgia
frequency will be associated with change in both positive and negative affect. Further, this
relationship may be stronger for older adults, given findings of increased poignancy with age.

Method

Participants and Design

The present study employed ecological momentary assessment methods (EMA) utilizing
interval-contingent surveys on participants’ smartphones to investigate the frequency and
associated emotionality of nostalgia'. This study included a pre-survey interview wherein
demographics, cognitive functioning, and training to use the smartphone application were
conducted (i.e., Phase I). After completion of the pre-survey, participants then began the daily
assessment portion of the study (i.e., Phase 2). During this phase, participants were prompted
with two surveys per day, approximately every 12 hours, over 14 days. This study was approved
by the University of Akron Institutional Review Board (IRB; protocol #20181021) under
Exemption 2.

Estimating power and appropriate sample size in multilevel modeling (MLM) is less
straightforward than computing power in research designs that are not nested because researchers
need to be aware of sample sizes at multiple levels (i.e., number of observations at the within-

and between-person levels) as well as intercorrelations between variables of interest and variance

! We were concerned that not all participants would be able to provide their own smartphones for
this study, which could lead to a selection bias and skew the interpretation of results. However,
all participants we recruited were able to provide their own smartphone devices.
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(Maas & Hox, 2005; Scherbaum & Ferreter, 2009; Snijders, 2005). A general rule of thumb is to
ensure that the highest level of multilevel analyses have an adequate sample. However, to
explore fixed and random effects at lower levels there also needs to be sufficient variability
(Snijders, 2005). In the current study, the highest level of analyses was between-person (Level-
2), thus the key sample determination was based on number of participants. Following guidelines
by Maas and Hox (2005), a power analysis revealed that for two observations per day over two
weeks (up to 28 assessments at Level-1), with a suggested default intercorrelation of .30, and
accounting for up to 20% missing observations, a total sample of 87 participants (29 per age
group) was the minimum sample size necessary to detect significant relationships for within-
(i.e., survey-level) and between-person analyses. Another interpretation of these values is that, if
the data were not multilevel in nature, the effective sample size of the current study would be
equivalent to N = 690 independent observations.?

A total sample of 47 young adults (ages 18-34 years; M =21.21, SD = 3.24), 31 middle-
aged adults (ages 40—60; M = 52.90, SD = 5.23), and 30 older adults (ages 61-78 years; M =
69.43, SD = 3.89) participated in this study. Young adults were recruited from undergraduate
courses in psychology and were compensated for their participation with course credit. Middle-
aged and older adults were recruited from the community and a pre-existing database of
volunteers and were compensated $12 for their completion of Phase 1 and $1 additional payment

per survey response during Phase 2 (possible total compensation of $40; see Table 1 for

2 A post-hoc sensitivity analysis conducted in G*Power 3.1.9.2 (Faul et al., 2007) using estimates
from a repeated-measures ANOVA with three groups and 24 measurements (average number of
completed surveys in present study) set to detect within- and between-effects and their
interactions found that the current study was adequately powered to detect effects larger than
Cohen’s /= .08 (i.e., small effect size). This sensitivity analysis is more conservative given that
repeated-measures ANOVAs listwise delete incomplete data, while MLM analyses are able to
accommodate unequal assessments.
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participant demographics). All participants reported having at least some college education, with
middle-aged and older adults reporting significantly more years of formal education than young
adults (F(2, 107) = 17.77, p < .001, n% = .25). However, these young adults are still in the
process of completing their education, at which point their highest level of education may be
more comparable to that of the middle-aged and older adults in this sample. The racial categories
were unequally represented across age, with the most diversity found in the young adult sample
and the least found in the older adult sample (y° (10) = 19.82, p = .03). All participants scored 25
or above on the Mini-Mental State Exam, which indicates normal cognitive functioning (Folstein
et al., 1975; Tombaugh & Mclntyre, 1992).

Of the total sample, 100 people (43 young, 29 middle, and 28 older adults) completed the
two-week protocol and submitted their data. The retention rate for the present study was 93%.
There were no significant differences in demographic characteristics between participants who
completed the protocol and those who did not (ps ranged from .05, 95% CI [-1.89, 1.32] to .96,
95% CI [-.11, .60]). We collected a total of 2,363 reports (of a possible 2,800 surveys), and
participants completed an average of 24 daily questionnaires (SD = 4.56; range = 3 to 32).
Materials and Procedure

Ecological Momentary Assessment. Daily assessments of nostalgia were collected using
the Participation in Everyday Life (PIEL) survey software (Jessup et al., 2012) on participants’
smartphones. The PIEL survey software is a free program that was specifically developed for use
in ecological momentary assessment (EMA) data collection. This program is compatible with
iPhones and Android smartphones, and once programmed, does not require a data connection or
access to wireless internet. Items administered with the PIEL software included several questions

about the nature of the nostalgic experience, the participant’s environment, the primary target of
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the nostalgia, as well as the adapted version of the Positive and Negative Affect Schedule
(PANAS; Watson et al., 1988) to assess emotions associated with each nostalgic experience (see
supplementary Table 1 for full list of ESM prompts).

Screening for Dementia. Cognitive status was assessed using the Mini-Mental State
Exam (MMSE; Folstein et al., 1975) during the pre-survey interview and prior to receiving the
ESM software. The MMSE is a reliable screening tool for dementia (Cronbach's o = .80—.95 and
has high test-retest reliability) with high sensitivity for discriminating levels of cognitive
impairment on measures of criterion validity (Tombaugh & Mclntyre, 1992). This exam uses a
30-point scale and assesses working memory, attention, orientation to time and place, and recall.
A score of 25 or above is considered normal cognitive functioning.

Positive and Negative Affect Schedules. An adapted form of the Positive and Negative
Affect Schedules (PANAS; Watson et al., 1988) was used as a primary outcome measure of the
emotionality associated with nostalgic remembrance. The traditional PANAS is a 20-item, 5-
point Likert-type scale that instructs participants to “indicate to what extent you feel this way
right now, that is, at the present moment OR indicate the extent you have felt this way over the
past week”. The PANAS consists of two subscales: a positive affect subscale (e.g., interested,
excited, enthusiastic) and a negative affect subscale (e.g., hostile, jittery, distressed) with 10
items measuring each. In the current study, the PANAS was adapted to specify how they felt

during the nostalgic episode by asking participants “During your nostalgic experience how much

did you feel each of these emotional states”. Participants selected from 1 (very slightly or not at
all) to 5 (extremely) for each of the 20 items. If participants responded affirmatively that they
experienced nostalgia in the last 12 hours, they received the adapted PANAS (i.e., modified

question prompts). In comparison, if participants did not experience nostalgia in the last 12
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hours, the question prompt reflected the traditional format (i.e., “indicate to what extent you feel
this way right now, that is, at the present moment”). The PANAS was presented in the same
question order for all surveys. Internal consistencies for the two subscales were high in the
present study, a = .92 for positive affect and a = .88 for negative affect; thus, composite scales
were created reflecting positive and negative affect at each assessment.

Procedure. After providing consent and completing the pre-survey measures of
demographics and cognitive status, participants were requested to download the PIEL software
onto their smartphone devices from their app stores, and provided with a unique survey code that
included: (1) questionnaires, (2) response options assessing daily experience of nostalgia, and (3)
adapted PANAS to measure affect. To ensure compliance with the protocol and facilitate a high
response rate, participants were trained on how to complete the surveys, given a standardized
definition of nostalgia, and provided with contact information for the researcher in case of
technical difficulties, questions, and for sending the results.

During the training, the researcher explained to the participant the three criteria for what
constitutes nostalgia in this study with examples of each. The first criterion was: “an experience
of nostalgia is an emotional, autobiographical memory experience”. The second criterion was:
“an experience of nostalgia is an experience in which you relive those moments, or it “takes you
back”. The final criterion was: “an experience of nostalgia is an experience you were not
actively seeking”. These three criteria were selected a priori as they exemplified the key
characteristics of nostalgia (i.e., personally relevant, retrospective emotional experience; Hepper
et al., 2012; Hepper et al., 2014), while attempting to avoid possible affective demand
characteristics associated with nostalgia (e.g., increased recall of memories for positive, golden

times). Further, as a goal of the present study was to investigate spontaneous “everyday”
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nostalgia, we specified that nostalgia should be passive (compared to active) to minimize
differences between people who sought out nostalgia in their lives from general, random
experiences of nostalgia among all participants.

In the final stage of training, participants were given researcher contact information and
explanations about the two-week study design. Participants were given a researcher contact card
that had the three criteria for nostalgia on the back. After ensuring that the participant was clear
on the instructions and all questions were answered, participants were compensated for their
participation in phase one.

The second phase of study lasted 14 days for each participant, with the first prompt
beginning the morning after installation of the PIEL program, leading to a total of 28 possible
responses. The PIEL program was structured to prompt participants to respond to a survey once
in the morning before 12 pm and once in the evening, before 12 am. Response prompts differed
for each participant aligning with their work or school schedules in order to maximize the
opportunity for participants to complete the surveys. However, times did not differ within the
two-week period; following programming of the PIEL, the participant was consistently prompted
at the same times each day (e.g., 7 a.m. and 7 p.m. for all 14 days). After the two-week study
period, following successful receipt of the survey data via email, participants received debriefing
information and final compensation.

Results

Because the primary goals of this study were to assess age and gender differences in the
frequency of nostalgia and the emotions associated with nostalgic episodes across the two-week
ESM period, multilevel modeling (MLM) was used to model the emotional change related to

nostalgia for each person, and whether these emotional patterns are similar for individuals of
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different ages (Connor et al., 2009; Raudenbush & Bryk, 2002). MLM can account for the
possibility that some individuals may have greater or fewer experiences of nostalgia (e.g.,
different numbers of observations) by weighting the influence that each person-estimate
contributes to the group-level, thereby providing more precision in assessments of affect and
other outcomes of nostalgic remembrance.

The following analyses were conducted in SAS 9.4 using proc glimmix for multilevel
logistic regression (SAS Institute, 2016). A binomial distribution with a logit link function was
used because the outcome variable of nostalgia was dichotomous (i.e., the response for each
prompt could only be 0 or 1). All reported estimates are unstandardized coefficients and
presented with logit odds for intercepts and odds ratios (OR) for slope differences for ease in
interpretation; all are reported with 95% confidence intervals (CI). For OR, an estimate greater
than 1.0 indicates an increase in likelihood of an event occurring, while an estimate lower than
1.0 indicates a decrease in likelihood; a CI that contains 1.0 is not significant. When random
slopes were included in the model, we used the fixed and random variance to estimate the
percentage of the sample that had a positive slope for the variables of interest to better quantify
the pattern of response (Raudenbush & Bryk, 2002).

Multilevel Model and Preliminary Analyses

Initially, summary and descriptive statistics for variables of interest by age group and
total were calculated (see Table 2). Then, to examine whether there was significant variability in
the daily report of nostalgia, we tested the null model where Level-1 corresponds to within-
person analysis, or survey-level prompts, and Level-2 corresponds to observations between-
person (Model 0, Table 3):

Level-1: Logit(Nostalgia Likelihoodi)) = Poj + ri
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Level-2: Boj = yoo + uo;

At Level-1, the value of fojis an intercept that reflects the likelihood of experiencing
nostalgia at every daily prompt when the predictor is zero. In the null model above there is no
predictor of nostalgia likelihood, so the interpretation of fojis simply the likelihood of
experiencing nostalgia at each prompt (i.e., within-person) using the sample average of nostalgia
likelihood. At Level-2 yoo represents the sample average level of nostalgia likelihood collapsed
across all participants (i.e., between-person). The symbols rij and uo; are variances reflecting daily
differences in nostalgia likelihood and person-differences from the sample average, respectively.
The importance of the null model in this study is to establish that there is enough variability at
the day-level (i.e., rij) that affects nostalgia likelithood beyond general between-person
differences (e.g., variability in responding “yes” to daily nostalgia prompts) and enough
variability between-person (i.e., uo;) to examine between-person factors that may affect one’s
tendency to have nostalgia. For a logistic regression, rij is always fixed at 3.29 as the residual
cannot be normally distributed with a binary outcome. All future models built upon this baseline
model by including predictors at Level-2 (i.e., age and gender; Model 2) and Level-1 (i.e., affect
and age; Model 3); see Supplementary Appendix 1 for all additional MLM equations.

Nostalgia frequency was significantly associated with between-person variability, uo; =
3.04, SE = .59. An intraclass correlation coefficient was computed to quantify the estimated
within- and between-person variability. The obtained ICC = .48 can be interpreted as 48% of the
total number of nostalgia experiences that participants reported is accounted for by differences
between participants in how much nostalgia they have on average. Additionally, nostalgic

experiences were found to occur relatively infrequently across the entire sample as the log odds
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of reporting nostalgia on any prompt were approximately .23 [.16, .34], yoo=-1.46, SE = .19, p <
.001, 95% CI [-1.84, -1.07].

Before adding hypothesized predictors, we next added the control variable of Time of
Day (0 = morning, 1 = night) to the model at Level-1, based on the possibility that participants
may be more likely to report having experienced nostalgia in the evening based on greater
exposure to environmental factors throughout the day (e.g., work, school, social partners) that
could stimulate a nostalgic event (Model 1, Table 3). Time of Day was a significant predictor of
nostalgia likelihood, b = .47, SE = .11, p <.001, 95% CI [.24, .69], and participants were
approximately 60% more likely to report nostalgia in the evening (OR = 1.60; 95% CI [1.28,
2.00]. This variable was included in all subsequent analyses.
Hypothesis 1: Age and Gender Differences in Nostalgia Frequency

We hypothesized that with increased age there would be greater reported frequency of
nostalgia across the two-week study period, such that older adults would report the most
nostalgia compared to middle-aged adults, while young adults would report the least (Hypothesis
la). Additionally, we hypothesized that women would report more nostalgia than men, based on
evidence of greater past-time orientation among women (Hypothesis 1b). To test this hypothesis,
we dummy-coded age group (young = -1, middle-aged = 0, and older = 1) and gender (0 =
women, 1 = men) and added it to the between-person level (i.e., Level-2) of the models.
Supporting Hypothesis 1, a likelihood ratio test confirmed that adding age group and gender into
the model resulted in substantially improved model fit compared to Model 1, ¥*(3) = 22.65, p <
.001, and a change in ICC (ICC = .408) from baseline suggested that adding these predictors
uniquely predicted approximately 7.20% of the interindividual variance (Model 2, Table 3).

Hypothesis 1a was supported: age group was a strong predictor of daily nostalgia
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frequency, F (2, 2259) = 12.29, p <.001. The intercept for daily nostalgia frequency was yoo = -
1.55,SE=.19, p <.001, 95% CI [-1.92, -1.18], and the likelihood of reporting nostalgia was .21
[.15, .31]. Importantly, because middle-aged adults were coded as 0 for the present analysis, and
the intercept reflects the mean nostalgia likelihood when predictors are 0, the intercept also
reflects the likelihood of reporting nostalgia for a middle-aged adult. Next, using middle-aged
adults as the comparison group, we found that young adults reported experiencing nostalgia
approximately 60% less (OR = .40, 95% CI [.18, .88]). The likelihood of older adults reporting
nostalgia was three times higher than middle-aged adults (OR = 3.05, 95% CI [1.30, 7.19]. The
model examining age was then investigated with a random slope, but model fit tests did not show
evidence of increased model fit, ¥*(1) = .75, p = .39, thus the random slope for age was not
included in Model 3.

In comparison to age group, gender was not a significant predictor of nostalgia
frequency, F (1, 2259) = .11, p = .74. While non-significant, the pattern of results was surprising
given past work: men were 12% more likely to report nostalgic experiences than women (OR =
1.12,95% CI [.56, 2.23]). Further, there was no evidence of an age by gender effect (p = .08).
Given the lack of support for hypothesis 1b and for gender differences in nostalgia frequency,
this predictor was dropped from subsequent analyses.

Hypothesis 2: Nostalgia, Affect, and Age

Based on the classification of nostalgia as a mixed-affect experience, we hypothesized
that nostalgia frequency would be associated with change in both positive and negative affect.
Further, we believed this relationship would be stronger for older adults, given findings of
increased poignancy with age (Carstensen et al., 2000; Ersner-Hershfield et al., 2008).

First, we examined whether nostalgia was more closely associated with within-person
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differences in affect (i.e., daily fluctuations in affective reports) or between-person differences
(i.e., differences in average response by person) by placing both within-person centered and
person-mean centered variables in the logistic MLM model (e.g., Wang & Maxwell, 2015).
There was a trend for within-person fluctuations in positive affect to uniquely predict nostalgia
likelihood (b = -.26, SE = .14, p = .06). However, the majority of differences in nostalgia were
related to between-person differences on average (brositive Affect = -.48, p < .001, and bNegative Affect =
.99, p =.003). Thus, in Model 4, we accounted for these between-person differences in the model
by including both the raw score of positive and negative affect, as well as their person-mean
centered scores (Enders & Tofighi, 2007; see Supplementary Appendix: Equation 3 for full
model build).

Consistent with our hypothesis, both positive, y20=-2.35, SE = .88, p < .001, 95% CI [-
4.09, -.62], and negative affect, y30=-3.75, SE =70, p <.001, 95% CI [-5.12, -2.37], were
associated with participants reporting more daily nostalgia experiences. Specifically, for a person
at the sample mean of positive affect, the odds of reporting nostalgia were .10 [.02, .54], and for
a person at the sample mean of negative affect, the odds of reporting nostalgia were .02 [.01,
.09]. Given our interest in investigating the association between nostalgia and affective change,
and whether this relationship was differentially related to age group, we next examined how the
likelihood of experiencing nostalgia shifted depending on an increase in positive and negative
affect, by including interactions with age group (Model 3, Table 3). A likelihood ratio test
confirmed that adding these predictors, as well as random slopes for positive and negative affect
significantly improved model fit compared to Model 2, ¥*(7) = 182.45, p < .001, and compared
to the model without random slopes, y*(5) = 96.47, p < .001. Further, the significant random

slopes highlighted large variability in affective responses to nostalgia, indicating that nostalgia
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was not consistently linked to positive and negative affect for all participants. Following
guidelines from Raudenbush and Bryk (2002), we calculated plausible range to estimate the
percentage of the sample that had a positive slope (reflecting increased affect ratings) and found
that 71.68% of individuals had an increase in positive affect, while 51.16% of participants had an
increase in negative affect. This result provides further support for the mixed-affect nature of
nostalgia, as well as individual differences and heterogeneity in response to a nostalgic
experience.

Examining age differences revealed that a change in positive affect was significantly
associated with nostalgia for both young (OR = 2.52, 95% CI [1.49, 4.25]) and middle-aged
adults (OR =2.02, 95% CI [1.43, 2.86], such that nostalgia was more than twice as likely in the
presence of increased positive affect; however this effect was not found in older adults (OR =
1.62, 95% CI .93, 2.84]). A significant interaction between age and negative affect emerged,
suggesting that equivalent levels of negative affect were not found by age group, F (1, 2064) =
8.08, p <.001. Partially supporting our hypothesis that the relationship between affect and age
would be stronger for older adults, a change in negative affect was associated with a nine times
greater increase in the likelihood of nostalgia for older adults (OR = 9.34, 95% CI [1.28, 68.30])
and an 87% reduction in nostalgia for young adults (OR = .13, 95% CI [.02, .85]). While not
significant for middle-aged adults, negative affect increased the likelihood of nostalgia by 12%
(OR =1.12,95% CI [.32, 3.87]), thus the pattern of nostalgia by negative affect was that as age

group increased, negative affect was more prevalent and predictive.

Discussion
This study was the first to document age differences in nostalgia frequency and clarified

the affective profile associated with nostalgia using a lifespan sample. Two key contributions of
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this naturalistic examination of nostalgia include: 1) nostalgia likelihood appears to increase
across the lifespan, and 2) the degree to which nostalgia is associated with positive and negative
affect changes by age group. In the current study, young adults’ nostalgia was more closely tied
to positive affect, while for older adults, nostalgia is more related to negative affect. Middle-aged
adults fell between young and old in their pattern of response, but there was considerable
heterogeneity in emotional responses to nostalgia, perhaps reflecting underlying differences in
the types of nostalgia individuals experienced. It seems likely that memories for past social
partners would stimulate greater variation in affect than remembering when one heard a song for
the first time; however this was not explored in the present study.

Nostalgia has been theorized to increase across the lifespan for several reasons. First,
older adults have greater life experiences to recall than younger adults. Second, considering that
the central developmental goal of later life is to integrate the past with the present, older adults
may naturally experience more nostalgia (i.e., ego-integrity; Erikson & Erikson, 1997). Indeed,
this study found support for nostalgia frequency increasing across the lifespan, such that older
adults reported more nostalgic episodes than middle-aged and young adults. Specifically, older
adults were the most likely to report experiencing nostalgia at every prompt and three times more
likely than middle-aged adults; young adults were only about 12% likely to report experiencing
nostalgia on any given survey.

The design of the present study, utilizing three age groups, also permitted us to examine
similarities and differences to previous nostalgia research in young adults. Young adults in this
study reported experiencing daily nostalgia at lower rates compared to previous self-reported
frequency estimates (collected via retrospective survey measures): approximately 50% of young

adults reported experiencing nostalgia weekly compared to 79% in previous research (Wildschut
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et al., 2006). One reason for the discrepancies between nostalgia measured daily compared to
retrospectively could pertain to differences between prompted and spontaneous nostalgia.
Specifically, laboratory-induced nostalgia leads to high rates of compliance (i.e., most
participants can produce nostalgic experiences on demand) and has also demonstrated differing
self-reported outcomes compared to daily nostalgia (Newman et al. 2020). Thus, it is possible
that nostalgia frequency in young adults has been exaggerated.

One unexpected finding regarding nostalgia frequency in the current study was the lack
of gender differences in daily assessments. Past work has found that women are more likely than
men to report nostalgia episodes and endorse a past-time orientation (Ely & Mercurio, 2011;
Madoglou et al., 2017), but in the present study nostalgia frequency was not predicted by gender
of participant. One plausible reason for this divergent finding compared to previous studies is the
limited nature of nostalgia research and gender; many studies completely disregard gender
analysis given vastly unequal samples of men and women (cf. Sedikides et al., 2016 and
Wildschut et al., 2006). One caveat to the present findings are that, while gender was more
equally distributed in the present study, there were still disproportionately more women in the
young adult group than men. However, gender was more balanced in the middle-aged and older
adult groups.

The co-occurrence of positive and negative emotional states has been associated with
advancing age or meaningful endings. Nostalgia is conceptualized as an experience that leads to
feelings of bittersweetness, even in young adults. In the present study, the experience of daily
nostalgia was differentially associated with positive and negative affect across age, and
considerable diversity between people. Most people reported increased affect associated with

their nostalgic experience, however the large variation may reflect underlying differences in the
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types of experiences recalled. Replicating past work that defines nostalgia as “predominantly
positive” (e.g., Hepper et al., 2014; Sedikides et al., 2008), nostalgia was more closely associated
with increases in positive affect for young adults and demonstrated a large reduction in
experience when negative affect was elevated. Importantly, an interaction emerged between age
and negative affect such that among older adults a change in negative affect predicted a nine-fold
increase in nostalgia likelihood. By extending this work to other aged groups, we found that at
times middle-aged adults responded more like young adults, reflecting increases in positive
affect, and also slightly elevated rates of negative affect, but this was non-significant.

This pattern of results generates an interesting question: why would nostalgia shift to
becoming more negative at different stages of life, or over time? We believe there are two
primary reasons, the first is the theorized role of nostalgia and ego-integrity (Erikson & Erikson,
1997), and the second is the increase in emotional blending across the lifespan akin to poignancy
(Carstensen et al., 2011; Ersner-Hershfield et al., 2008). Nostalgia may facilitate ego-integrity by
creating situations whereby a person remembers key moments of their lives and helps integrate
them with their present self. It is likely that not all key moments that are relived will be positive,
even if they are viewed through a temporally-remote filter. In fact, a recent review from Bowen
and colleagues (2018) reported that the emotional content associated with a memory affects its
retrieval, such that negatively valanced memories are often encoded more deeply. Thus, it is
possible that many nostalgic memories recalled would have a negative tone, especially if
individuals are potentially resolving a developmental milestone.

Second, nostalgia was associated with greater positive and negative affect in later life.
Although the gain in positive affect was non-significant for older adults, perhaps reflecting more

leveling-off from the higher rates in young and middle-aged adults, the association with
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increased change in negative affect reflect previous findings of greater emotional blending and
affective complexity in older adulthood. In a daily diary study, Carstensen and colleagues (2011)
found that with increasing age, participants reported more instances of poignancy, defined as the
co-occurrence of positive and negative affect. Given the similarities in emotional profiles
between poignancy and nostalgia, it is possible that moments of nostalgia instigated these
poignant moments. Further, some researchers have suggested that increased experience and
acceptance of conflicting emotions across the lifespan stem from greater familiarity with mixed
emotions due to practice (Charles et al., 2017). From this perspective, daily nostalgia may be a
mundane experience that stimulates emotional growth in young adults leading to beneficial
outcomes across the lifespan, compared to more momentous endings associated with poignancy.
Together, evaluating daily nostalgia may provide a methodologically practical method of
exploring mixed emotions.
Limitations and Future Directions

Although we collected data from participants across the lifespan, the cross-sectional
nature of the design limits the developmental questions that could be addressed. We interpreted
the pattern of results as providing evidence for the increasing frequency of nostalgia across the
lifespan, however we cannot interpret the current results as demonstrating change across the
lifespan. Given that cross-sectional studies cannot disentangle age and cohort, an alternative
interpretation for these results is that older participants may have been more likely to
demonstrate nostalgia because committing songs, places, and other environmental stimuli to
memory was more important prior to the “internet age”. Researchers have reported “google
effects” on cognition, such that participants who believe information will be easily accessible via

computer demonstrate worsened performance on later recall tasks (Sparrow et al., 2011). It is
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possible that young adults will not demonstrate this bias towards increased nostalgia in later life,
if personal history is cemented via the digital age. There are certainly other potential cohort
differences that might account for these results.

A second limitation to this study regards possible issues with participant responsiveness
and reporting accuracy stemming from the selection of a twice-daily interval-contingent protocol
(i.e., responding to prompts at a fixed period throughout the day; Bolger et al., 2003).
Experience-sampling and EMA methods are preferable to retrospective measures when assessing
phenomena that may be context-dependent and transitory, such as emotional states and well-
being (Scollon et al., 2009). The EMA design of the present study reduced the elapsed time
between a nostalgic experience and the report to capture the associated emotions with greater
fidelity, however the 12-hour delay between responses could have impacted reporting. Although
closer in proximity to the nostalgic event, which potentially strengthens the salience of the
related emotions, it is still possible that participants’ momentary affective state at the time of the
prompt influenced their recollection of the previous nostalgia. Past work investigating affective
accuracy found that participants were often inaccurate in reporting the frequency of an emotion
(e.g., happy 3 times that day), but were more accurate in identifying the relative amount of an
emotion (e.g., more happy than sad; Schimmack, 2002). Thus, it is possible that participants
were not completely accurate in their reporting of the emotions associated with nostalgia, but it is
likely that the relative prevalence of positive and negative emotions related to the event were
maintained. A related concern is that participants knew to expect their phone to provide surveys
approximately every 12 hours; this may have influenced the frequency of reporting as they may
have become more aware of these experiences (e.g., reactance effects). Alternatively, it is also

possible that the twice-daily response led to underreporting of nostalgia given that the
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questionnaires only requested details regarding one nostalgic experience since the last prompt.
As Scollen et al. (2003) noted there is always a trade-off between signal and response, with the
best quality responses closer to the event but also often reflecting the lowest retention. Reflecting
this trade-off, we selected an interval-contingent protocol as these are the least burdensome to
participants and facilitate greater compliance. However, an important future direction would be
to explore nostalgia frequency and affect using an event-contingent protocol (i.e., participant-
initiated responses).

Another limitation to the present findings regards the application of the original PANAS
(Watson et al., 1988) as our assessment tool to capture positive and negative affect. This
measurement tool, while widely used, potentially reduced the sensitivity and validity of affect
related to nostalgia by recording emotional states that are not associated with nostalgia, as well
as conflating the absence of emotion with low levels of emotion (i.e., 1 = very slightly and not at
all). Reflecting this possibility, we had overall low incident and endorsement of negative affect,
which may reflect range restriction resulting from misaligned adjectives (i.e., hostile, afraid);
however, the relatively large within-person standard deviations suggest there was variability in
response between surveys. More recently, some researchers have begun selecting subsets of
emotional descriptors that may reflect underlying characteristics of nostalgia, such as cheerful
and downhearted (e.g., Batcho, 2020; Batcho & Shikh, 2016). Given the unique bittersweet
profile associated with nostalgia perhaps a new “nostalgia state inventory” could better reflect
this unique emotion by capturing moods such as melancholy or wistful.

One final caveat regards the interpretation of the age by negative affect interaction as
indicating poignancy (Carstensen et al., 2000; Ersner-Hershfield et al., 2008). Given the

definition of poignancy as the bittersweet emotions people experience in the face of meaningful
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endings, and the similarities to our operational definition of nostalgia (i.e., bittersweet
autobiographical memory experience that mentally transports a person back in time), we have
noted parallels between the two phenomena. However, in the present study we did not assess the
degree to which meaningful endings were captured in the participants’ self-reported nostalgia
experiences or examine whether salient endings prompted nostalgia, thus we cannot be certain
that these two experiences are more than superficially alike.
Conclusions

Nostalgia has been conceptualized as a common occurrence found amongst people of all
ages and cultures. Given how common nostalgic experiences are, it is surprising that so little is
known about them. This study clarified the affective profile of nostalgic experiences and
quantified age differences in how often individuals experience a wistful longing for times past.
These results expand the existing description of nostalgia as bittersweet by showing significant
variability in both positive and negative affect with neither valence dominating a nostalgic
experience. Similar to past work, positive affect was more closely tied to nostalgia in young
adulthood, but by extending this examination across different life stages we found that this effect
appears to shift to highlighting negative affect in later life. We contend that it is actually this yin
and yang of nostalgia that facilitates meaning-making as individuals look back across their lives.
If nostalgia is a tool or by-product of life review, then it certainly makes sense that it would
increase with age. The large increase in frequency of nostalgia from young adulthood to middle-
age, and again from middle-age to late adulthood, indicates that while nostalgia is a common

experience, it also appears to be tailored for each life stage.
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Table 1

Participant Demographic Characteristics

Total (N =108)

Young (n =47)

Middle (n = 31)

Older (n =30)

Age in years
Hispanic
Race
White
Black

Asian

Native American/

Pacific Islander

Other

Gender

Women

Education in years

Health on a 5-point scale

Mini-Mental State Exam

21.21 (3.24)

4.26 %

74.46 %
14.89 %
2.13 %

4.26 %

70.21 %
13.66 (1.31)
3.79 (.88)

29.28 (1.16)

52.90 (5.23)

322 %

83.89 %
322%
0

0

9.67%

58.06 %
15.39 (2.40)
3.45 (.96)

28.84 (1.49)

69.43 (3.89)

0

96.67 %
0

3.33%

46.67 %
16.20 (2.14)
4.00 (.95)

29.27 (1.11)

Note. Standard deviations are reported in parentheses with means.
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Table 2

Descriptive Statistics for Focal Variables by Age Group and Total (N = 100)

36

Young Middle Older Total

Nostalgia Count (0 — 28) 3.28(3.07)  6.69(6.30) 10.96 (8.60) 6.42 (6.75)
Nostalgia Frequency (% Yes) 14.1% 28.1% 45.8% 27.2%
Positive Affect (1 —5)

Within-Person 15 (.70) 29 (.84) -.01 (.80) A5 (77)

Between-Person 2.06 (.68) 2.18 (.67) 2.33(.53) 2.17 (.64)
Negative Affect (1 —5)

Within-Person .05 (.56) -.04 (.14) -.06 (.27) -.01 (.40)

Between-Person 1.28 (.29) 1.11 (.09) 1.19 (.27) 1.20 (.25)

Note. Within-person estimates are centered at the Level-1 mean (i.e., centered around each
person’s average affect and reflect daily variability) and between-person estimates are the Level-

2 mean (i.e., person-level positive and negative affect).
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Table 3

37

Estimates and Odds Ratios for Multilevel Logistic Regression Models Examining Daily Nostalgia

Parameter Estimate

Model 0: Null Model

Model 1: Time of Day

Model 2: Age & Gender

Model 3: Age & Affect

Estimate (SE)

OR (95% CIs)

Estimate (SE)

OR (95% Cls)

Estimate (SE)

OR (95% CIs)

Estimate (SE)

OR (95% CIs)

Level-1: Within-Person
Intercept®
Time of Day - Evening
Change in Positive Affect
Young
Middle-Aged
Older
Change in Negative Affect
Young
Middle-Aged
Older

Level-2': Between-Person
Young
Older
Man
Woman

Random Effects
Intercept
Positive Affect
Negative Affect

Model Fit
-2 Log-Likelihood
Intraclass Correlation (ICC)

-1.46 (.19)%**

3.04 (.59)

2188.81
480

23 (.16, .34)

~1.70 (.20)%**
AT (L11)**=

3.10 (.60)

2171.77
485

18 (.12, .27)
1.60 (1.28, 2.00)

-1.55 (.19)%**
AT (L1 1)**=

-93 (41)*
1.12 (44)**
12 (.35)
-12(.35)

2.27 (.46)

2149.12
408

21 (.15, 31)
1.60 (1.28, 2.00)

40 (.18, .88)

3.05 (1.30, 7.19)
1.12 (.56, 2.23)
.89 (.45, 1.77)

-3.88 (1.00)***
49 ((13)***

92 (.27)x
70 (L18)***
49 (.29)

2.01 (.94)*
11(.63)
2.23 (1.01)*

2.87 (1.34)*
~4.90 (1.46)%**

28.88 (10.60)
1.49 (.48)
14.44 (6.66)

1961.63
.897

.02 (.003, .15)
1.63 (1.25,2.12)

2.52 (1.49, 4.25)
2.02 (1.42, 2.86)
1.62 (.93, 2.84)

13 (.02, .85)
1.12 (.32, 3.87)

9.34 (1.28, 68.30)

.06 (.004, .79)?
.007 (.004, .13)

Note. * p <.05, ** p < .01, *** p <.001.

2Reported with log odds estimates—Nostalgia Likelihood—instead of odds ratios (OR).

® Estimates and odds ratios for middle-aged adults are not presented as they are the reference group for young and older adults, and coded to be 0 (i.e., equivalent to the intercept).



