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Research on emotional functioning in adulthood has focused primarily on positive and negative affect
rather than on discrete emotions. To close this gap, 948 adults aged 18–78 years reported their affect
on a German version of the Positive Affect Negative Affect Schedule – Extended (PANAS-X). Besides posi-
tive and negative affect, the scale assessed discrete negative affects (fear, hostility, guilt, sadness), dis-
crete positive affects (joviality, self-assurance, attentiveness), and other affective states (shyness,
fatigue, serenity, surprise). Findings showed divergent shapes across the adult lifespan documenting mul-
tidimensionality and multidirectionality. Personality factors explained a large portion of interindividual
differences in discrete affects; however, after controlling for sociodemographic and personality factors,
age showed still significant associations to some but not all discrete affects.
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1. Introduction

Throughout life, people experience different affective states,
such as fear, sadness, guilt, or happiness. However, how frequently
these feelings occur and how intensely they are experienced can
change across the lifespan. Among others, differences in social
roles (e.g. parenting, retirement), life experiences (e.g. traumatic
events, getting married), or vulnerabilities of the biological and
psychological system (e.g. chronic pain due to arthritis) may ex-
plain why certain feelings are more prevalent in one age period
than in others (for an overview, see Scheibe & Carstensen, 2010).
From the theoretical perspective of lifespan developmental psy-
chology (Baltes, Lindenberger, & Staudinger, 2006), affect is charac-
terized by multidimensionality (i.e., it consists of different
dimensions such as sadness or happiness) and multidirectionality
(i.e., the various dimensions may show different developmental
trajectories across the lifespan). Despite these obvious characteris-
tics of affect, the emotion literature for adulthood and old age fo-
cuses primarily on positive and negative affect, thereby
neglecting the many other discrete facets of affect. To fill this
gap, the goal of the present cross-sectional study was to investigate
age-related differences in discrete affects across the adult lifespan.
In addition, we examined the role of sociodemographic and per-
sonality factors in explaining interindividual differences in discrete
affects beyond chronological age.
ll rights reserved.

ate University, Department of

n).
The majority of studies concerning age-related differences in
and developmental trajectories of affective experiences across
the adult lifespan have examined broad positive and negative af-
fect domains. The resulting empirical findings are mixed. For posi-
tive affect, some cross-sectional (Costa, McCrae, & Zonderman,
1987; Diener & Suh, 1997; Isaacowitz & Smith, 2003; Kunzmann,
Little, & Smith, 2000) and longitudinal studies (Charles, Reynolds,
& Gatz, 2001; Stacey & Gatz, 1991) found an age-related decline
in positive affect. Some cross-sectional (Carstensen, Pasupathi,
Mayr, & Nesselroade, 2000; Lawton, Kleban, & Dean, 1993; Lawton,
Kleban, Rajagopal, & Dean, 1992; Malatesta & Kalnok, 1984) and
longitudinal studies (Kunzmann et al., 2000) reported no age dif-
ferences in positive affect. And some studies reported an age-re-
lated increase in positive affect based on cross-sectional data
(Mroczek & Kolarz, 1998). For negative affect, the majority of stud-
ies showed an age-related decline in cross-sectional (Barrick,
Hutchinsen, & Deckers, 1989; Carstensen et al., 2000; Costa et al.,
1987; Gross et al., 1997; Lawton et al., 1992, 1993) and longitudi-
nal research (Charles et al., 2001; Stacey & Gatz, 1991). Some stud-
ies, however, revealed no significant association between
chronological age and negative affect cross-sectionally (Diener &
Suh, 1997; Levine & Bluck, 1997; Malatesta & Kalnok, 1984; Mroc-
zek & Kolarz, 1998) or longitudinally (Kunzmann et al., 2000). Ta-
ken together, although there is a broad literature on positive and
negative affect, there is still no consensus on the exact develop-
mental pattern of positive and negative affect.

One central reason for the inconsistent picture of findings might
be the broadness with which positive and negative affect is as-
sessed. Both affect dimensions consist of several discrete affective
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states, such as anger, fear, sadness, joviality, and attentiveness,
which have rarely been captured as separate entities in previous
research. These affective states, however, might show divergent
developmental patterns (i.e., multidirectionality) within the posi-
tive and the negative affect dimensions. Thus, the mixed pattern
of findings across the adult lifespan might be due to different con-
tributions of discrete affects underlying the broader positive and
negative affect dimensions.

Despite the growing literature on the role of affect in adulthood
and old age, the empirical investigation of discrete affects is rela-
tively scarce and the few existing studies have been mainly con-
cerned with different negative affects. Gross and colleagues
(Gross et al., 1997), for example, reported two (out of four) studies
on age-related differences in subjective experiences of discrete af-
fect: In a sample of Norwegians from two age groups (ages 20–35
and 70+, Study 3) and in a sample of American nuns (ages 24–91,
Study 4) age was significantly associated with a decreased subjec-
tive experience of anger (Studies 3 and 4), sadness, and fear (Study
4). In contrast, no age differences were found in the experience of
disgust. Schieman (1999) investigated the experience of anger in
two cross-sectional samples of Canadian and US adults ranging
from 18 to 96 years in age. Overall, and consistent with the find-
ings by Gross and colleagues (1997), he found that older adults
were less likely to experience anger than middle-aged and younger
adults. The latter group reported the most anger. Lawton and col-
leagues (1993) investigated age differences in the frequency of dif-
ferent reported affects of young (ages 18–30), middle-aged (ages
31–59), and older adults (ages 60–87). Older adults reported feel-
ing contentment more frequently than young adults. In contrast,
young adults reported feeling depression, anxiety-guilt, hostility,
and shyness more often than older adults did. Middle-aged adults
showed a mixed pattern with greater similarity to young adults for
contentment, depression, and hostility and greater similarity to
older adults for anxiety-guilt and shyness. No age differences were
found for other positive affects. Taken together, evidence from the
few existing studies regarding age differences in discrete affects is
suggestive of decreases in many facets of negative affectivity and
increases or stability in different facets of positive affectivity.
Moreover, the mixed pattern for middle-aged adults is suggestive
of non-linear effects across the adult lifespan.

The intensity and frequency with which individuals experience
affect differ from person to person. For instance, older persons who
are in good health, who have high intelligence scores, and who
show strong social engagement are likely to report higher positive
affect than persons with more negative expressions on the outlined
variables (Isaacowitz & Smith, 2003; Kunzmann, 2008). In the pres-
ent study, our focus is on two factors that may explain some of the
interindividual differences in affect: sociodemographic and per-
sonality characteristics. Even though empirical findings suggest
that sociodemographic factors, such as gender, marital status,
and education, only explain a small part – if any – of the interindi-
vidual differences in affect (Diener, Suh, Lucas, & Smith, 1999; Eid
& Larsen, 2008; Kahneman, Diener, & Schwarz, 1999), there is some
evidence that sociodemographic factors might modulate the age-
affect association: For example, unmarried men showed no associ-
ation between negative affect and age, whereas married men
showed a clear negative correlation between both variables (Mroc-
zek & Kolarz, 1998). Although these findings highlight the impor-
tance of sociodemographic factors in moderating the age-affect
relationship, clear replications of these effects are missing, partic-
ularly with regard to potentially differential patterns across the
different discrete affects.

One of the strongest predictors of interindividual differences in
affect is personality (Diener & Lucas, 1999). Most studies that
investigated the relationship between personality and affect fo-
cused on extraversion and neuroticism – two major dimensions
of the Big Five personality traits. In particular, two meta-analyses
revealed a strong link between extraversion and positive affect as
well as between neuroticism and negative affect (DeNeve & Coo-
per, 1998; Steel, Schmidt, & Shultz, 2008). The relation between
the other Big Five dimensions – openness, agreeableness, and con-
scientiousness – and affect is less clear. The two meta-analyses
suggest that positive affect is weakly and positively associated
with openness, agreeableness, and conscientiousness; and nega-
tive affect is weakly and negatively associated with agreeableness
and conscientiousness (DeNeve & Cooper, 1998; Steel et al., 2008).
To our knowledge there is no study reporting relationships be-
tween discrete affects and personality factors. Besides the direct
association between personality and affect, there is some evidence
that personality factors might also mediate or moderate the rela-
tionship between affect and age. For example, men low in extraver-
sion showed a stronger association between age and positive affect
than men high in extraversion (Mroczek & Kolarz, 1998). Women’s
extraversion did not moderate the age-affect association.

In sum, studies have shown that sociodemographic and person-
ality variables account for some of the between-person differences
in positive and negative affect. In addition, there are indications
that people who differ from each other with respect to sociodemo-
graphic or personality characteristics might also show different
relationships between affect and age. The question remains
whether this is also the case for discrete affects. Uncovering
whether and how sociodemographic or personality characteristics
play a differential role across various discrete affect domains
regarding age differences and in moderating the age-affect associ-
ation will shed light upon the complex nature of affective well-
being across the lifespan.

The goal of the present study was threefold: First, we investi-
gated age-related differences in discrete positive and negative af-
fects across the adult lifespan. The empirical pattern of the age-
affect association for positive and negative affect is inconsistent.
Similarly, clear age patterns for discrete affects have yet to be
established. The present study attempts to fill this gap by consid-
ering linear and quadratic effects of age on discrete affects in a con-
tinuous age sample of adults between 18 and 78 years. In general,
we expected a pattern of age-related decline in negative affects
(fear, hostility, guilt, and sadness) and no age differences or age-re-
lated increases in positive affects (attentiveness, joviality, and self-
assurance). For other affective states (shyness, fatigue, serenity,
and surprise), the analyses were exploratory. Second, we examined
the relationship between sociodemographic as well as personality
factors and discrete affects. Personality factors explain a consider-
able amount of interindividual differences in broader positive and
negative affect factors. Beyond these associations on the broad fac-
tor level, personality factors might show stronger links to certain
discrete affects than others. For instance, agreeableness is probably
negatively associated with hostility, whereas agreeableness is not
necessarily related to sadness. In this context, we also examined
the unique explanatory power of age regarding individual differ-
ences in discrete affects over and above sociodemographic and per-
sonality factors. Third, in order to replicate and extend previous
studies that suggested differential age-affect associations based
on gender, marital status, and personality (Mroczek & Kolarz,
1998), we examined whether the associations between age and
discrete affects are qualified by sociodemographic or personality
factors.

To investigate the three goals, we asked a large sample of adults
aged 18–78 years to complete the Positive and Negative Affect
Schedule – Extended (PANAS-X; Watson & Clark, 1994). The PA-
NAS-X is a self-report instrument measuring two broad dimen-
sions of positive and negative affect as well as eleven discrete
affects. The discrete affects are organized into three categories:
(a) basic negative emotions, including fear, hostility, guilt, and sad-
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ness; (b) basic positive emotions, including attentiveness, joviality,
and self-assurance; and (c) other affective states, including shyness,
fatigue, serenity, and surprise.
2. Method

2.1. Participants

Participants were recruited through newspaper advertisements
in Berlin, Germany. The sample consisted of 948 adults ranging con-
tinuously in age from 18 to 78 years (M = 46.1; SD = 17.8, 58.4%
females).

Out of the 948 participants, 583 were married or living in a
long-term relationship, 256 were single and 109 were divorced
or widowed. The sample was well balanced in education: 53.8%
of the participants had a German Abitur (i.e., the general qualifica-
tion for university entrance in Germany). Years of education ran-
ged from 8 to 26 years (M = 13.5 years, SD = 3.9 years).

2.2. Measures

2.2.1. Discrete affects
Affect was assessed with a German translation of the Positive

and Negative Affect Schedule – Extended (PANAS-X; Watson &
Clark, 1994). The PANAS-X is an extended form of the standard
20-item Positive and Negative Affect Schedule (PANAS; Watson,
Clark, & Tellegen, 1988). The PANAS-X has a total of 60 affect items
including the 20 items for positive and negative affect from the
shorter 20-item PANAS version. In addition to positive and nega-
tive affect measured by the 20-item PANAS, the PANAS-X also as-
sesses affective states in three broad categories: (a) basic negative
emotions: fear, hostility, guilt, and sadness (b) basic positive emo-
tions: attentiveness, joviality, and self-assurance, and (c) other
affective states: shyness, fatigue, serenity, and surprise. The PA-
NAS-X is conceptualized in a hierarchical fashion: The so-called ba-
sic negative emotions (fear, hostility, guilt, and sadness) and basic
positive emotions (attentiveness, joviality, and self-assurance) are
thought to be lower-order factor for the higher-order factors of
negative and positive affect, respectively. Participants indicated
to what extent they experienced each affect in general during the
past year on a 7-point scale ranging from very slightly or not all
(1) to extremely (7). Internal consistencies were high for all sub-
scales. Table 1 provides the internal consistencies as well as corre-
sponding German and English items for each dimension.

2.2.2. Personality
Personality was assessed with a German version of the Big Five

Inventory (BFI; Lang, Lüdtke, & Asendorpf, 2001). The German BFI
has 42 items and assesses extraversion, neuroticism, agreeable-
ness, conscientiousness, and openness. Internal consistencies were
high for all subscales (extraversion: a = .79; neuroticism: a = .83;
agreeableness: a = .74; conscientiousness: a = .83; openness:
a = .74).

2.3. Procedure

Participants in the current sample were initially recruited for
different studies (Grühn, Scheibe, & Baltes, 2007; Grühn, Smith, &
Baltes, 2005; Kotter-Grühn, Scheibe, Blanchard-Fields, & Baltes,
2009).1 In order to investigate age differences in affect in a large
and heterogeneous sample, we combined datasets from these stud-
1 There are no overlaps between these studies and the reported results here. In
addition, the data source, that is in which study persons participated, did not
moderate the findings.
ies. In all studies, the PANAS-X scale and the BFI were included in the
initial background questionnaires. Due to time constraints in some
projects, not all participants completed all subscales from the PA-
NAS-X. All participants (N = 948) completed the two general affect
dimensions of positive and negative affect as well as the so-called
basic negative emotions (fear, hostility, guilt, sadness) and basic posi-
tive emotions (attentiveness, joviality, self-assurance) from the
PANAS-X. Nearly half of the sample (n = 451, M = 47.0 years, SD =
18.3 years, 68.8% females) completed the other affective states sub-
scales (i.e., shyness, fatigue, serenity, surprise) as well. Participants,
who completed all subscales, and participants, who completed only
the basic negative and basic positive affect subscales, did not differ
significantly on any affect dimension, personality factor or other
background variable (all p > .05, g2 < .01).

3. Results

Results are organized into three sections: First, we investigated
the age-affect association for different discrete affects. We analyzed
linear and quadratic associations between affect and age. Second, we
examined the predictive power of sociodemographic and personal-
ity factors for discrete affects. Moreover, we examined whether age
added explanatory value over and above sociodemographic and per-
sonality factors. Third, we tested whether the relationship between
age and affect was moderated by sociodemographic and personality
factors.

Throughout this article we use an alpha level of a = .01. Despite
this more rigorous alpha level, even very small effects (e.g.,
g2 = .02) reached significance due to the large sample size. The pre-
sentation and discussion of findings focus on effect sizes and the
shape of age patterns rather than p-values.

3.1. Age differences in discrete affects

In order to investigate linear and non-linear effects of age, we
conducted a hierarchical regression analysis for each affect dimen-
sion with the linear and the quadratic term (age2) of age as predic-
tors. Age was centered in all analyses. We entered age in the first
step and age2 in the second step.2 Table 2 provides the results of
the regression analyses. With two exceptions (positive affect and
joviality), age showed significant linear associations to all discrete
affect dimensions. Specifically, negative affect, fear, hostility, guilt,
sadness, self-assurance, shyness, fatigue, and surprise showed signif-
icant age-related declines, whereas attentiveness and serenity
showed significant age-related increases. Some of the linear relation-
ships were further specified by curvilinear associations. Three
dimensions – joviality, serenity, and surprise – showed significant
U-shaped patterns across the adult lifespan. Thus, (late) middle-aged
adults reported lower joviality, serenity, and surprise than young
and older adults. Negative affect and sadness showed significant in-
verted U-shaped patterns, that is, (late) middle-aged adults reported
higher values on these dimensions than younger and older adults.
The different age patterns for the discrete affects are indicative of
different age-related trajectories (i.e., multidirectionality) of affec-
tive experience across the adult lifespan.

3.2. The role of age compared to sociodemographic and personality
factors for discrete affects

In a next set of analyses, we examined the predictive power of
sociodemographic and personality factors for discrete affects. We
conducted hierarchical regression analyses to test whether these
2 We also tested for higher-order effects of age (cubic effects: age � age � age,
uartic effects: age � age � age � age). None of these higher-order effects reached
gnificance.
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factors explained interindividual differences in affects and
whether age had explanatory value over and above these factors.
Sex (men = 0; women = 1), years of education,3 and marital status
were entered into the regression model in the first step; the Big
Five personality factors (neuroticism, extraversion, openness,
agreeableness, and conscientiousness) were entered in a second
step. In step 3, age and age2 were entered into the model.4 With
this procedure, we determined linear and quadratic effects of age
over and above the effects of other explanatory variables. Marital
status was dummy-coded, resulting in two variables using mar-
ried persons as the reference group (i.e., married vs. single; mar-
ried vs. divorced/widowed).

Table 3 provides the final results of the regression analyses.
The sociodemographic factors had only small explanatory value
after personality factors were entered into the model.5 The
amount of explained variance by sociodemographic factors for
the discrete affects ranged from R2 = .00 to R2 = .04. In the final
model, only marital status reached significance for positive affect
and joviality. Singles reported lower positive affect and lower jovi-
ality than married people. No other single sociodemographic factor
reached significance in the final regression model. In particular,
there was no evidence for significant differences between men
and women or between married and non-married people.

Personality factors, however, were strongly linked to discrete
affects. The entering of the personality variables created a large
increase in the amount of explained variance ranging from
R2 = .08 for surprise to R2 = .42 for negative affect. The personal-
ity-affect associations showed divergent patterns depending on
the discrete affects. As a rough generalization, positive affects
(positive affect, attentiveness, joviality, and self-assurance) were
negatively related to neuroticism (�.30 6 b 6 �.22) and posi-
tively related to extraversion (.15 6 b 6 .33), openness
(.09 6 b 6 .18), and conscientiousness (.00 6 b 6 �.30). Negative
affects (negative affect, fear, hostility, guilt, and sadness) were
positively associated with neuroticism (.32 6 b 6 .58) and nega-
tively related to conscientiousness (�.22 6 b 6 �.10). The other
affective states showed a mixed pattern: Shyness was positively
associated with neuroticism and negatively with extraversion
and conscientiousness; fatigue was positively associated with
neuroticism and negatively with conscientiousness; serenity
was only negatively associated with neuroticism; and surprise
was weakly associated with extraversion.

Most importantly, after entering sociodemographic and person-
ality factors into the model, age and age2 still revealed explanatory
3 In the reported regression analyses, we used the continuous variable ‘years of
ducation’ due to its superior psychometric properties. We reran the analyses with
ducation defined as the educational degree obtained (having a German Abitur: yes/
o). These analyses showed practically the same numerical results.
4 We also added measures of fluid (i.e. digit-symbol-substitution test) and

rystallized intelligence (i.e. vocabulary) into the regression model. The cognitive
ariables were not related to the affects and were omitted from the final analyses.
5 In concert with personality, the sociodemographic factors showed no or weak

ssociations with discrete affects. When analyzed alone, however, some sociode-
ograpic factors showed significant effects. Women reported more negative affect

Women: M = 3.29, SD = 1.04; Men: M = 3.03, SD = 0.95), fear (Women: M = 3.46,
D = 1.28; Men: M = 3.11, SD = 1.10), sadness (Women: M = 3.83, SD = 1.43; Men:

= 3.38, SD = 1.30), and less serenity, (Women: M = 4.11, SD = 1.32; Men: M = 4.56,
D = 1.25) than men, all p < .01, g2 = .02. Marital status revealed significant effects for
egative affect, hostility, and self-assurance, all p < .01, g2 = .02. Married or living
ogether people (negative affect: M = 3.21, SD = 1.03; hostility: M = 2.24, SD = 1.31)
nd single people (negative affect: M = 3.26, SD = 0.98; hostility: M = 2.15, SD = 1.24)
eported more negative affect and hostility than divorced or widowed people
negative affect: M = 2.84, SD = 0.93; hostility: M = 1.64, SD = 0.89). Similarly, married
r living together people reported significantly more self-assurance (M = 4.30,
D = 1.14) than divorced or widowed people (M = 3.89, SD = 1.13) with singles being
n-between (M = 4.17, SD = 1.15). Education did not show any significant effects on
eported affects. For gender, education, and marital status, there was no evidence for
ignificant interactions with age in predicting discrete affects.



Table 2
Regression analyses for discrete affects by age and age2.

Regression analyses

Age Age2

b R2 b DR2

General dimensions
Negative affect �.28* .08 �.12* .02
Positive affect .06 <.01 .07 .01

Basic negative emotions
Fear �.24* .06 �.07 .01
Hostility �.24* .06 �.01 <.01
Guilt �.14* .02 �.02 <.01
Sadness �.24* .06 �.11* .01

Basic positive emotions
Attentiveness .17* .03 �.08 .01
Joviality �.03 <.01 .13* .02
Self-assurance �.11* .01 .04 <.01

Other affective states
Shyness �.31* .09 .10 .01
Fatigue �.29* .08 .01 <.01
Serenity .15* .04 .24* .06
Surprise �.20* .03 .25* .06

* p < .01.

496 D. Grühn et al. / Journal of Research in Personality 44 (2010) 492–500
value for some but not all discrete affects. The explained variance of
age and age2 range from R2 = .00 to R2 = .07 for surprise. Fig. 1 shows
the predicted affect patterns based on regression estimates for age
and age2 after controls for sociodemographic and personality
variables. In Fig. 1, discrete affects are organized based on their
age pattern. Positive affect, joviality, serenity, and surprise showed
a U-shaped function; negative affect and sadness showed a reversed
U-shaped function; self-assurance, fear, fatigue, and shyness
showed a linear-decline pattern; and attentiveness, guilt, and hostil-
ity showed no significant association with age.
3.3. The role of sociodemographic and personality factors for the age-
affect relationship

After we had identified explanatory factors for the discrete
affects, we examined whether the above reported age-affect
Table 3
Estimated standardized regression coefficients (b) and explained variance (R2) in predictin
(Step 2), and age and age2 (Step 3).

Variable PA NA FEA HOS GUI SAD

Step 1
Sexa �.04 .01 .00 �.07 �.08 .02
Education �.01 �.03 �.03 .07 �.07 �.04
Singleb �.08* .02 .00 �.01 .04 .04
Divorcedb �.04 �.03 .00 �.02 �.01 .02
Step 2
Neuroticism �.26* .54* .58* .32* .38* .51
Extraversion .29* .00 .02 .04 .00 �.08
Openness .18* .06 .03 �.01 .04 .07
Agreeableness .02 �.09* .05 �.28* .01 .05
Conscientiousness .20* �.12* �.11* �.13* �.22* �.10
Step 3
Age �.05 �.16* �.15* �.09 �.05 �.16
Age2 .14* �.09* �.04 .05 �.02 �.09

R2 change per step
Step 1 .01 .03* .02* .03* .01 .03
Step 2 .36* .42* .38* .28* .24* .33
Step 3 .02* .03* .02* .01 .00 .03

Note: Values are estimates based on the final model.
a Sex is coded 0 for men and 1 for women.
b Marital status was dummy-coded with married persons as the reference group (i.e., si

indicate that this group reported a lower (higher) score on the affect dimension than m
GUI = guilt. SAD = sadness. ATT = attentiveness. JOV = joviality. SAS = self-assurance. SHY
* p < .01.
relationships were moderated by sociodemographic or personality
factors. In a final set of hierarchical regression analyses, we tested
for interactions between both linear and quadratic functions of age
and the potential moderator variables. All continuous predictor
variables were centered before computing the interactions; all
nominal predictors were dummy-coded (sex: 0 = men, 1 = women;
two dummy variables for marital status with married people as
reference group: married = [0, 0], single = [1, 0]; divorced/wid-
owed = [0, 1]). The linear and quadratic effects of age were entered
into the regression model in the first step, followed by all sociode-
mographic and personality variables in a second step. In a third
step, we entered all interactions between the linear age term and
sociodemographic as well as personality factors. In a fourth step,
we entered all interactions between the quadratic age term and
sociodemographic as well as personality variables. We conducted
the hierarchical regressions for all discrete affects testing for a total
of 234 interactions (13 affects � 18 interactions). We report
unstandardized regression weights (B) for the full model (see rec-
ommendations by Cohen, Cohen, Aiken, & West, 2002).

With one exception, the analyses revealed that none of the
tested sociodemographic or personality characteristics moderated
the relationship between age and affect. The only significant inter-
action was found for shyness between extraversion and age2,
B = 0.000585, SE B = 0.000176, p < .01. As presented in Fig. 1, shy-
ness showed a slightly curved pattern across the adult lifespan.
The interaction between extraversion and age2 suggested that lev-
els of extraversion were particularly important in middle-aged
adults: Middle-aged adults high in extraversion (+1 SD) reported
lower shyness (about 1 scale point) than middle-aged adults low
in extraversion (�1 SD). For young and older adults, extraversion
was not related to shyness. In an attempt to replicate findings from
previous studies (Mroczek & Kolarz, 1998), we reran the analyses
separately for men and women and used only the predictor vari-
ables found significant in past research. However, none of the
interactions reached significance.

4. Discussion

In this study, we investigated age-related differences in discrete
positive and negative affects across the adult lifespan and the role
g discrete affects by sociodemographic characteristics (Step 1), personality variables

ATT JOV SAS SHY FAT SER SUR

�.03 .00 �.03 .01 .00 �.01 .01
.05 �.04 �.02 �.03 �.05 �.07 �.03
�.04 �.12* �.06 �.02 .06 �.04 �.06
�.03 �.05 �.08 .01 .05 �.04 �.06

* �.22* �.30* �.29* .31* .24* �.44* �.10
* .15* .33* .25* �.30* �.05 .04 .19*

.13* .09* .13* .03 .00 .07 .12

.04 .08 �.09* .04 �.03 .10 �.03
* .30* .00 .14* �.14* �.37* .06 �.01

* .04 �.09* �.16* �.25* �.16* .07 �.18*

* �.03 .18* .08 .12 .02 .15* .29*

* .00 .01 .02* .03 .02 .04* .02
* .31* .29* .25* .29* .30* .29* .08*

* .00 .04* .03* .05* .02* .02* .07*

ngles vs. married, divorced/widowed vs. married); a negative (positive) value would
arried people. PA = positive affect. NA = negative affect. FEA = fear. HOS = hostility.
= shyness. FAT = fatigue. SER = serenity. SUR = surprise.



Fig. 1. Estimated age patterns for discrete affects after controlling for sociodemographic and personality factors. Discrete affects are organized by their shape over the adult
lifespan: Panel A presents affects with a U-shaped function; Panel B presents affects with a reversed U-shaped function; Panel C presents affects with a linear-decline pattern;
and Panel D presents affects that show no association with age.
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of sociodemographic and personality variables in this context. We
found four major results: First, the age-affect association showed
different patterns for different affects. Second, personality factors
explained a large portion of interindividual differences in affect.
Sociodemographic factors explained hardly any interindividual dif-
ferences after personality factors were controlled for. Most impor-
tantly, however, age and age2 had unique explanatory power
above and beyond personality and sociodemographic factors.
Third, we found no evidence that sociodemographic or personality
characteristics moderated the relationship between age and affect.

Our primary goal was to extend the literature by testing the
age-affect association for discrete affects across the adult lifespan.
As expected, and in line with the lifespan psychological notions of
multidimensionality and multidirectionality (Baltes, 1987), the
cross-sectional age differences that we found across discrete posi-
tive and negative affects point to different age-related trajectories
of affective experience. Positive affect, joviality, serenity, and sur-
prise – mainly positive emotions – showed a U-shaped function
across the adult lifespan: People in late midlife (�40 to �60 years)
reported the lowest scores whereas people in young and old adult-
hood reported the highest scores. This non-linear pattern for posi-
tive affect might explain some of the previous mixed findings:
Depending on the age composition, one might observe a pattern
of age-related decline (Charles et al., 2001; Costa et al., 1987), no
age differences (Carstensen et al., 2000; Lawton et al., 1993), or
age-related increases (Mroczek & Kolarz, 1998) in positive affect.
Consistent with the majority of past studies, negative affect de-
clined with age (Barrick et al., 1989; Carstensen et al., 2000;
Charles et al., 2001; Costa et al., 1987; Lawton et al., 1993). Specif-
ically, negative affect and sadness showed an accelerated reversed
U-shaped function with older adults reporting lower scores than
young and middle-aged adults. For self-assurance, fatigue, fear,
and shyness older adults reported lower scores than middle-aged
adults who reported lower scores than young adults. Finally, atten-
tiveness, guilt, and hostility revealed no clear association with age.

Before interpreting these diverse age-affect relationships, we
want to emphasize that age per se is not an explanatory variable
(Wohlwill, 1970) but a proxy for many social, physical, and cogni-
tive changes. The divergent age patterns for discrete affects suggest
that single-cause explanations for age differences are insufficient.
We can only speculate about potential developmental processes
underlying the complex age-affect relationships. One process
might be an experience-based competence in dealing with emo-
tional situations. Following the literature on emotion-regulation
(Gross, 1999), one might assume that experience-based competen-
cies show – if any – a linear increase over the adult lifespan (Blan-
chard-Fields, 2007; Gross et al., 1997). This account might explain
the linear age-related decline in fear and shyness, but would not
explain the simultaneous decline in self-assurance and the qua-
dratic age pattern for some other emotions.

Age-related changes in social interactions may be another
explanation for the relatively low scores that older adults report
for most negative emotions such as sadness, shyness, and fear
and the relatively high scores they report for positive emotions.
With increasing age, the frequency of social interactions is likely
to decrease (Lang & Carstensen, 1994), which, in turn might lead
to a decline in the number of opportunities to experience negative
emotions in the first place. In addition, socioemotional selectivity
theory states that with increasing age, individuals are more selec-
tive with respect to their interaction partners (Carstensen, Isaaco-
witz, & Charles, 1999). A focus on relationships with persons who
are relatively close and emotionally supporting is also likely to
decrease the frequency with which negative emotions are experi-
enced and increase the likelihood with which positive emotions
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are reported. We acknowledge that a decrease in social interaction
might also result in an increase in sadness, fear, or loneliness for
some older individuals. However, the data from the present study
as well as previous research does not support this notion. When
interpreting the relatively positive results for older adults, we
should, however, take into account that the current study primarily
included rather healthy elderly. There is some empirical evidence
suggestive of a less positive profile in very old age (Charles et al.,
2001; Chipperfield, Perry, & Weiner, 2003; Kunzmann et al.,
2000) probably due to health-related limitations.

Given that (a) older adults on average report less energy than
younger adults and (b) older adults’ sleep is more fragmented
and lighter than younger adults’ sleep (e.g. Espie, 2002), the age-re-
lated decline in reported fatigue was a surprising finding. However,
even though there is relatively little empirical data about age dif-
ferences in fatigue, our finding is in accordance with several stud-
ies in the work context that also show an age-related decline in
general and mental fatigue (Åkerstedt et al., 2004; Brown &
Thorsteinsson, 2009; Donders, Roskes, & van der Gulden, 2007;
Winwood, Winefield, & Lushington, 2006). At this point we can
only speculate about possible explanations for the lower levels of
fatigue in older adults. First, in comparison to the average elderly
person, older participants in the current study might be healthier
and have more physical, psychological, as well as material re-
sources, all of which are likely to be related to lower levels of fati-
gue. Second, the general age-related decrease in resources that
could lead to higher fatigue might be compensated by the fact that
particularly after retirement older adults’ schedules are likely to be
less busy and under greater self-control. This leaves them more
time and resources to deal with their daily demands and to do
the things they like or are motivated to do. Finally, for various rea-
sons (e.g., social demand characteristics or the desire not to fulfill
typical age stereotypes), older adults might be particularly moti-
vated and alert during their participation in the study, which is
likely to positively influence their ratings of fatigue-related items.

One of the most striking findings in our study was that middle-
aged adults showed, on average, the most negative profile: They
reported low scores on positive affects and high scores on negative
affects. This pattern suggests that middle adulthood is not simply a
time between young and old age, but a time of distinct needs,
problems, and resources. Mroczek (2004) points to the possibility
that midlife may be the time in life when the simultaneous de-
mands of work and family are highest, thereby creating more
stress, which, in turn, may lead to more negative experiences of af-
fect (e.g. Lachman, 2004). At the same time, midlife provides many
opportunities for important experiences of job- and family-related
successes (e.g., promotion on the job, children master milestones
of education). Therefore, the low levels of positive affects are some-
what surprising.

In contrast to the popular stereotype that women are the more
‘‘emotional” gender, we found no empirical evidence for gender
differences. This is consistent with other studies reporting no or
small relationships between gender and affect. Similarly, we found
hardly any evidence that reported affect differed by marital status.
After adjusting for personality factors and age, these effects disap-
peared with the exception that married people reported more po-
sitive affect and joviality than singles, which is in accordance with
results from previous studies (for an overview, see Diener et al.,
1999). Education did not reveal any significant association with
discrete affects.

In the present study, personality factors best explained interin-
dividual differences in discrete affects. As expected and in line with
previous studies (e.g., DeNeve & Cooper, 1998; Steel et al., 2008),
neuroticism was the best predictor for negative affect whereas
extraversion was the best predictor for positive affect. For the dis-
crete affects, personality variables show divergent patterns. Similar
to the results from two meta-analyses (DeNeve & Cooper, 1998;
Steel et al., 2008), the present study found that positive emotions
(positive affect, attentiveness, joviality, and self-assurance)
showed strong associations with neuroticism and extraversion
and weak associations with openness and conscientiousness. Neg-
ative emotions (negative affect, fear, hostility, guilt, and sadness)
were primarily associated with neuroticism and weakly with con-
scientiousness. Thus, when comparing the differential effects of
personality factors, it seems that neuroticism is the ‘general emo-
tion’ factor related to the intensity of practically all (positive and
negative) discrete affects whereas extraversion is the ‘positive
emotion’ factor related to primarily positive experiences. The other
personality factors (agreeableness, extraversion, and conscien-
tiousness) showed a mixed pattern depending on the discrete af-
fect. For example, shyness was more often reported from people
high in neuroticism and low in extraversion and conscientiousness.
Surprisingly, conscientiousness was associated with practically all
discrete affects. This is consistent with the two meta-analyses
(DeNeve & Cooper, 1998; Steel et al., 2008) reporting substantial
associations between conscientiousness and indicators of subjec-
tive well-being (e.g. happiness, life satisfaction, positive affect,
negative affect, and quality of life). But why conscientiousness is
related to affective experiences in general seems to require addi-
tional investigations.

In contrast to previous reports (Mroczek & Kolarz, 1998), we
found no evidence that the age-affect association was moderated
by sociodemographic or personality factors with one exception:
Middle-aged adults low in extraversion reported more shyness
than middle-aged adults high in extraversion. Although this mod-
eration makes sense and was substantial, we suggest caution in its
interpretation. Given the number of tests (234) and the used alpha
level (a = .01), one would expect two significant effects (234/
100 � 2) by chance. A replication of this effect is needed before
interpreting it.

In sum, we extended previous research on affect by investigat-
ing multiple discrete affects over the lifespan. This approach goes
beyond the examination of the two very broad affect dimensions
of positive and negative affect and it will further our understanding
of the complex nature of affective states. Supporting and highlight-
ing the importance of this approach, our study revealed differential
age patterns for discrete affects. In particular, the negative emo-
tions showed the most diverse associations with age. For example,
only age differences in sadness resembled the age pattern of the
general negative affect dimension. Thus, inconsistent findings in
previous studies might be due to assessing different aspects of po-
sitive and negative affect. We argue that emotion and well-being
research needs to focus more on discrete emotions in late life.

4.1. Limitations and outlook

One clear limitation of the current study was its cross-sectional
design. Although a cross-sectional design can give hints about po-
tential age-related changes, cohort and age effects are likely to be
confounded. Future research would benefit greatly from longitudi-
nal or sequential designs providing more clear-cut data about age-
related changes in discrete affects. These designs may also illumi-
nate potential cohort effects in emotional experiences. Another
limitation of this study concerns the age range of participants.
The inclusion of participants beyond the age of 80 years might
have revealed a less positive picture with respect to older adults’
affect. In addition, there is growing evidence for age-related differ-
ences in short-term fluctuations of positive and negative affect
(Carstensen et al., 2000; Röcke, Li, & Smith, 2009). Similarly, future
research on discrete affects may benefit from more complex de-
signs including assessments on much shorter time-scales. More-
over, different intensity levels of emotional experiences (low-
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intense anger vs. high-intense anger) may provide new insights
into discrete affects as well as their developmental trajectory
(Kessler & Staudinger, 2009).

In conclusion, we found evidence for multidimensionality (af-
fect encompassed different discrete affects, such as sadness and
guilt) and multidirectionality (discrete affects showed divergent
developmental patterns across the lifespan) in affect. The diverse
pattern of age-related differences suggests that several mecha-
nisms have to be involved and that single-cause explanations are
not sufficient in accounting for the complex association between
age and affect across the adult lifespan.
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Appendix A

A.1. Zero-order correlations between discrete affects

1 2 3 4 5 6 7 8 9 10 11 12

1. Negative affect
2. Positive affect �.37**

3. Fear .88** �.32**

4. Hostility .66** �.30** .53**

5. Guilt .70** �.30** .54** .54**

6. Sadness .78** �.45** .70** .48** .53**

7. Attentiveness �.37** .79** �.32** �.31** �.32** �.41**

8. Joviality �.36** .81** �.31** �.36** �.25** �.45** .54**

9. Self-assurance �.27** .77** �.27** �.15** �.24** �.35** .49** .62**

10. Shyness .53** �.22** .61** .36** .51** .46** �.23** �.20** �.21**

11. Fatigue .59** �.37** .56** .41** .52** .62** �.41** �.35** �.28** .42**

12. Serenity �.56** .58** �.58** �.41** �.44** �.55** .46** .67** .48** -.21** �.29**

13. Surprise .05** .51** .07** .05** .04** �.09** .29** .50** .47** .16** .00** .25**

* p < .01.
** p < .02.
References

Åkerstedt, T., Knutsson, A., Westerholm, P., Theorell, T., Alfredsson, L., & Kecklund, G.
(2004). Mental fatigue, work and sleep. Journal of Psychosomatic Research, 57,
427–433.

Baltes, P. B. (1987). Theoretical propositions of life-span developmental psychology:
On the dynamics between growth and decline. Developmental psychology, 23,
611–626.

Baltes, P. B., Lindenberger, U., & Staudinger, U. M. (2006). Life-span theory in
developmental psychology. In W. Damon & R. M. Lerner (Eds.), Theorectical
models of human development. Handbook of child psychology (Vol. 1, 6th ed.,
pp. 569–664). Hoboken, NJ, US: John Wiley & Sons.

Barrick, A., Hutchinsen, R. L., & Deckers, L. H. (1989). Age effects on positive and
negative emotions. Journal of Social Behavior & Personality, 4, 421–429.

Blanchard-Fields, F. (2007). Everyday problem solving and emotion – An adult
developmental perspective. Current Directions in Psychological Science, 16,
26–31.

Brown, R. F., & Thorsteinsson, E. B. (2009). Stressful life-events and fatigue in a
nonclinical sample. Journal of Nervous and Mental Disease, 197, 707–710.

Carstensen, L. L., Isaacowitz, D. M., & Charles, S. T. (1999). Taking time seriously: A
theory of socioemotional selectivity. American Psychologist, 54, 165–181.

Carstensen, L. L., Pasupathi, M., Mayr, U., & Nesselroade, J. R. (2000). Emotional
experience in everyday life across the adult life span. Journal of Personality and
Social Psychology, 79, 644–655.

Charles, S. T., Reynolds, C. A., & Gatz, M. (2001). Age-related differences and change
in positive and negative affect over 23 years. Journal of Personality and Social
Psychology, 80, 136–151.
Chipperfield, J. G., Perry, R. P., & Weiner, B. (2003). Discrete emotions in later life.
Journal of Gerontology: Psychological Sciences, 58, P23–34.

Cohen, J., Cohen, P., Aiken, L. S., & West, S. G. (2002). Applied multiple regression–
correlation analysis for the behavioral sciences (3rd ed.). Mahwah, NJ: Lawrence
Erlbaum.

Costa, P. T., McCrae, R. R., & Zonderman, A. B. (1987). Environmental and
dispositional influences on well-being: Longitudinal follow-up of an American
national sample. British Journal of Psychology, 78, 299–306.

DeNeve, K. M., & Cooper, H. (1998). The happy personality: A meta-analysis of 137
personality traits and subjective well-being. Psychological Bulletin, 124, 197–229.

Diener, E., & Lucas, R. E. (1999). Personality and subjective well-being. In E.
Kahnemann, E. Diener, & N. Schwarz (Eds.), Well-being: The foundation of hedonic
psychology (pp. 213–229). New York: Russell Sage Foundation.

Diener, E., & Suh, E. (1997). Subjective well-being and age: An international
analysis. In K. W. Schaie & M. P. Lawton (Eds.). Annual review of gerontology and
geriatrics (Vol. 17, pp. 304–324). New York: Springer.

Diener, E., Suh, E. M., Lucas, R. E., & Smith, H. L. (1999). Subjective well-being: Three
decades of progress. Psychological Bulletin, 125, 276–302.

Donders, N., Roskes, K., & van der Gulden, J. W. J. (2007). Fatigue, emotional
exhaustion and perceived health complaints associated with work-related
characteristics in employees with and without chronic diseases. International
Archives of Occupational and Environmental Health, 80, 577–587.

Eid, M., & Larsen, R. J. (2008). The science of subjective well-being. New York, NY, US:
Guilford Press.
Espie, C. A. (2002). Insomnia: Conceptual issues in the development, persistence, and
treatment of sleep disorder in adults. Annual Review of Psychology, 53, 215–243.

Gross, J. J. (1999). Emotion regulation: Past, present, future [Review]. Cognition &
Emotion, 13, 551–573.

Gross, J. J., Carstensen, L. L., Pasupathi, M., Tsai, J., Skorpen, C. G., & Hsu, A. Y. C.
(1997). Emotion and aging: Experience, expression, and control. Psychology and
Aging, 12, 590–599.

Grühn, D., Scheibe, S., & Baltes, P. B. (2007). Reduced negativity effect in older
adults’ memory for emotional pictures: The heterogeneity–homogeneity list
paradigm. Psychology and Aging, 22, 644–649.

Grühn, D., Smith, J., & Baltes, P. B. (2005). No aging bias favoring memory for
positive material: Evidence from a heterogeneity–homogeneity list paradigm
using emotionally toned words. Psychology and Aging, 20, 579–588.

Isaacowitz, D. M., & Smith, J. (2003). Positive and negative affect in very old age.
Journal of Gerontology: Psychological Sciences, 58, P143–P152.

Kahneman, D., Diener, E., & Schwarz, N. (1999). Well-being: The foundations of
hedonic psychology. New York, NY, US: Russell Sage Foundation.

Kessler, E.-M., & Staudinger, U. M. (2009). Affective experience in adulthood and old
age: The role of affective arousal and perceived affect regulation. Psychology and
Aging, 24, 349–362.

Kotter-Grühn, D., Scheibe, S., Blanchard-Fields, F., & Baltes, P. B. (2009).
Developmental emergence and functionality of Sehnsucht (life longings): The
sample case of involuntary childlessness in middle-aged women. Psychology
and Aging, 24, 634–644.

Kunzmann, U. (2008). Differential age trajectories of positive and negative affect:
Further evidence from the Berlin aging study. Journals of Gerontology Series B –
Psychological Sciences and Social Sciences, 63, P261–P270.



500 D. Grühn et al. / Journal of Research in Personality 44 (2010) 492–500
Kunzmann, U., Little, T. D., & Smith, J. (2000). Is age-related stability of subjective
well-being a paradox? Cross-sectional and longitudinal evidence from the
Berlin aging study. Psychology and Aging, 15, 511–526.

Lachman, M. E. (2004). Development in midlife. Annual Review of Psychology, 55,
305–331.

Lang, F. R., & Carstensen, L. L. (1994). Close emotional relationships in late life:
Further support for proactive aging in the social domain. Psychology and Aging,
9, 315–324.

Lang, F. R., Lüdtke, O., & Asendorpf, J. B. (2001). Testgüte und psychometrische
Äquivalenz der deutschen Version des Big Five Inventory (BFI) bei jungen,
mittelalten und alten Erwachsenen [Validity and psychometric equivalence of
the German version of the big five inventory in young, middle-aged, and old
adults]. Diagnostica, 47, 111–121.

Lawton, M. P., Kleban, M. H., & Dean, J. (1993). Affect and age: Cross-sectional
comparisons of structure and prevalence. Psychology and Aging, 8, 165–
175.

Lawton, M. P., Kleban, M. H., Rajagopal, D., & Dean, J. (1992). Dimensions of affective
experience in three age groups. Psychology and Aging, 7, 171–184.

Levine, L. J., & Bluck, S. (1997). Experienced and remembered emotional intensity in
older adults. Psychology and Aging, 12, 514–523.

Malatesta, C. Z., & Kalnok, M. (1984). Emotional experience in younger and older
adults. Journals of Gerontology, 39, 301–308.

Mroczek, D. K. (2004). Positive and negative affect at midlife. In O. G. Brim, C. D. Ryff,
& R. C. Kessler (Eds.), How healthy are we? A national study of well-being at
midlife. Chicago, IL, US: University of Chicago Press.
Mroczek, D. K., & Kolarz, C. M. (1998). The effect of age on positive and negative
affect: A developmental perspective on happiness. Journal of Personality and
Social Psychology, 75, 1333–1349.

Röcke, C., Li, S. C., & Smith, J. (2009). Intraindividual variability in positive and
negative affect over 45 days: Do older adults fluctuate less than young adults?
Psychology and Aging, 24, 863–878.

Scheibe, S., & Carstensen, L. L. (2010). Emotional aging: Recent findings and future
trends. Journals of Gerontology: Psychological Sciences, 65, P135–P144.

Schieman, S. (1999). Age and anger. Journal of Health and Social Behavior, 40,
273–289.

Stacey, C. A., & Gatz, M. (1991). Cross-sectional age differences and longitudinal
change on the bradburn affect balance scale. Journals of Gerontology:
Psychological Sciences, 46, P76–P78.

Steel, P., Schmidt, J., & Shultz, J. (2008). Refining the relationship between
personality and subjective well-being. Psychological Bulletin, 134, 138–161.

Watson, D., & Clark, L. A. (1994). Manual for the positive and negative affect
schedule – Expanded form. University of Iowa.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief
measures of positive and negative affect: The PANAS scales. Journal of
Personality and Social Psychology, 54, 1063–1070.

Winwood, P. C., Winefield, A. H., & Lushington, K. (2006). Work-related fatigue and
recovery: The contribution of age, domestic responsibilities and shiftwork.
Journal of Advanced Nursing, 56, 438–449.

Wohlwill, J. F. (1970). The age variable in psychological research. Psychological
Review, 77, 49–64.


	Discrete affects across the adult lifespan: Evidence for multidimensionality and  multidirectionality of affective experiences in young, middle-aged and older adults
	Introduction
	Method
	Participants
	Measures
	Discrete affects
	Personality

	Procedure

	Results
	Age differences in discrete affects
	The role of age compared to sociodemographic and personality factors for discrete affects
	The role of sociodemographic and personality factors for the age-affect relationship

	Discussion
	Limitations and outlook

	Acknowledgments
	References
	Appendix A
	Introduction


