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Abstract In the last years, there has been a shift from traditional measurements of
affective well-being to approaches such as the day reconstruction method (DRM).
While the traditional approaches often assess trait level differences in well-being, the
DRM allows examining affective dynamics in everyday contexts. The latter may
ultimately explain why some people feel more happy than others (e.g., because they
experience more gratification during everyday experiences). Even though DRM research
has increased in the last years, little is known about the structure of affective well-being
in everyday life, and potential structural differences of affect at the within- and
between-person level have rarely been considered. We thus thoroughly examined the
structure of affective well-being in daily life, using data from a nationally representative
sample (N = 2401) of the German Socioeco-nomic Panel Innovation Sample that were
obtained with the DRM. Multilevel structural equation models revealed that (1)
affective well-being in daily life cannot be reduced to the two global dimensions positive and negative affect (PA and NA) but that the structure of NA is more nuanced; (2) the
emerging subfacets of NA have distinct associations with global indicators of well-being
(e.g., life satisfaction); (3) there are structural differences of affective well-being at the
within- and between-person level, and (4) the relationships between affect subfacets and
activities such as “work” can be opposed at the within- and between-person level. These
results show that a more differentiated view on the structure of affect contributes to a
better understanding of affective well-being in everyday life.
Keywords Day reconstruction method · Positive affect · Negative affect · Multilevel
structural equation modeling · Subjective well-being
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1 Introduction
One essential way of quantifying individual differences in the quality of life is to ask
people about their subjective well-being (SWB). Measures of SWB commonly ask people once for global evaluations of their lives (e.g., how satisfied one is with their life as
a whole) or of affective well-being across expanded periods of time (e.g., how happy
one was feeling throughout the last year) (Diener et al. 2002). An underlying assumption of such assessment procedures is that individuals’ evaluations of well-being reflect
trait-like individual differences that can be related to other aspects of quality of life such
as health or educational background (Hudson et al. 2017).
Next to this more traditional approach to well-being, new strands of research, in the
following referred to as the umbrella term experience sampling method (ESM), focus
on more dynamic aspects of how people feel. Diary methods are used, for example, to
examine how people manage the ups and downs of daily life including affective wellbeing (Bolger et al. 2003). Furthermore, the day reconstruction method (DRM; Kahneman et al. 2004) places particular emphasis on the assessment of daily activities and
how they relate to momentary well-being.
The reasons for this shift are manifold—for example, the ecological validity of the
data collected with ESM is compelling because the assessments are made close to realtime and in contexts people actually live in (Diener and Tay 2014). Furthermore, the
methods seem promising in that they may point at mechanisms to why some people feel
happier than others because the repeated measurements provide a window into withinperson dynamics (Shiffman et al. 2008).
The purpose of this study is to illuminate an important aspect in the context of ESM
approaches to affective well-being that has very rarely been taken into consideration
to date. Many studies treated affective well-being as a two-dimensional construct (positive and negative affect, PA and NA) and thus disregarded that phenomenologically
more nuanced and specific affective states that may characterize everyday activities. We
therefore examine how a more fine-grained view on affective well-being can enhance
our understanding of subjective well-being and its correlates. We depart from a recent
study that investigated affective well-being in everyday life via the DRM (Anusic et al.
2017). This study is exceptional in that the DRM was applied in a nationally representative sampling of German households and to an impressive number of participants.
This study demonstrated clearly how PA and NA were related to daily activities, social
partners, and global indicators of well-being. We took this work an important step further by suggesting an alternative representation of PA and NA. Aim 1 of our study is to
present a model of affect that distinguishes between subfacets of NA and only integrates
these subfacets at a higher level. Aim 2 is to distinguish between affective well-being
at the trait level and the state level of within-person dynamics. Aim 3 is to demonstrate
how this more fine-grained view on affective well-being can increase the predictive
validity of affect both at the trait and state level, and thus helps understanding how daily
activities (e.g., working) and global aspects of well-being (e.g., satisfaction with work)
co-occur with specific affective qualities (e.g., stress, boredom).
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1.1 Measuring Affective Well‑Being in Everyday Life
In the past, several methods were developed to approach affective well-being within persons over time. Diary studies (e.g., Zelenski and Larsen 2000) and the experience sampling method (ESM; Csikszentmihalyi and Larson 1987) are likely the most commonly
used methods. Both are useful tools to investigate within-person changes over time as
well as individual differences therein and the causes of change (Bolger et al. 2003). The
ESM commonly includes self-reports of various constructs at time-based, event-based,
or (quasi-) random sampling occasions in daily life (Bjälkebring et al. 2016; Stoeber
and Janssen 2011). The ecological validity of this method is particularly high and retrospective biases are rather low (e.g., Hogarth et al. 2007; Engeser and Baumann 2016).
Diary studies include retrospective self-reports which usually refer to longer periods
than the ESM.
The specific feature of the DRM (Kahneman et al. 2004) is that it combines elements of
ESM and diary studies. It comprises the structuring of the previous day into episodes and
the assessment of affective well-being in these episodes. In contrast to the ESM, events
are not sampled at random but nearly all activities of one reconstructed day are assessed
which allows a more complete representation of peoples’ lives. Additionally, the DRM may
collect information about the location, other persons, and activities during the episodes,
which provides important context information. For example, Oishi et al. (2011) showed
that retired people feel happier when they are in a familiar environment rather than in an
unfamiliar one. Furthermore, the DRM revealed diurnal rhythms for different aspects of
mood (Stone et al. 2006). Positive feelings showed a bimodal pattern with peaks at noon
and evening, whereas for negative emotions, peaks were found at mid-morning and midafternoon. Yet, another study revealed that aggregates of affective well-being obtained with
the DRM correlate with more global measures of SWB (Diener et al. 2012), speaking for
the some convergent validity of DRM data. In sum, the DRM has been shown to be a useful and valid tool to capture between-person differences and within-person fluctuations in
affective well-being in everyday life.
Very recently, the validity and usefulness of the DRM was examined with data from a
highly exceptional, large-scale study and with randomly sampled daily episodes: a nationally representative sample of German households (Anusic et al. 2017). The authors used
data from 2401 participants of the German Socioeconomic Panel Innovation Sample
(SEOP-IS, Richter and Schupp 2015) that were collected by means of a shortened version
of the DRM developed by Kahneman et al. (2004). Participants evaluated their affective
states on 13 items and for three randomly selected episodes. Three items were aggregated
into a PA score and five items into an NA score by Anusic et al. (2017). The remaining
items were examined separately. In addition, participants classified their activities during
the episodes in accordance with categories such as “watching TV”, “working”, or “relax”.
Thus, Anusic et al. (2017) could analyze affective characteristics for each class of activities. For example, “doing sports” had the highest level of PA and “working/studying” the
highest level of NA in the sample. Moreover, daily aggregates of the DRM were investigated in relation to global measures of well-being, such as life satisfaction. PA correlated
with different indicators of global well-being. Surprisingly, there was no significant link
between NA and life satisfaction; NA in daily life was only associated with a trait measure
of NA. Overall, the study by Anusic et al. (2017) provides evidence on the validity of the
DRM, in particular the random sampling approach, and it provides interesting findings on
differential relationships between PA and NA in daily life as well as trait variables.
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1.2 This Study
The purpose of this study is to thoroughly examine the structure of affective well-being
in daily life and in relation to activities and trait-level individual differences. We depart
from the study of Anusic et al. (2017) that was just portrayed in detail, and we exemplarily conduct analyses that are, in principle, similar to theirs (albeit performed as
structural equation models). Yet, we suggest and test an alternative, more differentiated
representation of particularly NA. We propose that this representation will reveal new
insights into affective well-being and might clarify unresolved issues that were obtained
in previous studies on daily affect and its correlates (e.g., the non-significant association
between NA as obtained from the DRM and life satisfaction; Anusic et al. 2017).
We could have based our research on other studies that have used the DRM. However, those have been conducted with smaller, non-representative samples and have
dealt with more specific questions concerning daily well-being, such as work status
(e.g., Knabe et al. 2010), personality (Oerlemans et al. 2011), or other context variables
(Bakker et al. 2013; Nelson et al. 2013). Thus, departing from Anusic et al. (2017) and
using the same data will likely provide the most generalizable findings.
To be more precise, the first aim of this study is to present a model of affect that
distinguishes between subfacets of NA and integrates these subfacets at a superordinate
level. Anusic et al. (2017) aggregated three items of PA (happiness, satisfaction, and
enthusiasm) and five items of NA (anger, frustration, mourning, worries, and stress)
and used these composite scores rather than single items, which is a commonly used
approach in previous DRM research. The remaining items (fatigue, meaning, pain, boredom, and loneliness) were examined separately. This approach is widely used, also in
order to calculate alternative affect indicators like net affect (Bradburn 1969) or the
U-index (e.g., Kahneman et al. 2004; Knabe et al. 2010). However, the computation of
composite scores that reduce various subfacets of affect to global dimensions has been
criticized for obscuring important information about affective well-being (Schimmack
1999). For example, at a funeral, NA likely reflects mainly sadness whereas NA at work
often reflects stress or frustration. That is, the same aggregated NA score may have different meanings depending on the situation, and the more diverse the affect items are,
that are used in the computation of composite scores, the less it is known about the
content of an aggregate score. In the case of the NA items available in our study, it
is obvious that they are phenomenologically different. In view of dimensional models
of affect (e.g., Russell 2003), they should differ in terms of activation (e.g., stress is
high in activation whereas loneliness is rather low in activation). Furthermore, appraisal
theorists have supported the idea of a more differentiated structure of affective states by
defining affective states as a result of a sequence of appraisals (Lazarus 1991; Scherer
2001). Hence, the different items likely characterize different emotional episodes (Russell and Feldman Barrett 1999) and are the result of differentiable appraisal processes
(e.g., mourning is a prototypical emotion in the context of loss experiences whereas
frustration may indicate external control beliefs).
To address this problematic aspect of global composite scores, we examine a more
differentiated structure of NA in accordance with the proposal of Watson and Tellegen
(1985). In their theoretical framework, PA and NA can be interpreted as general dimensions. These are, however, superordinate to more circumscribed affective experiences.
Accordingly, a model with lower-order factors below PA and NA allows distinguishing between situation-specific kinds of affect, such as sadness at a funeral and anger at
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work. In summary, we hypothesize that a model with multiple lower-level NA factors
will have a better fit (i.e., represent the data better) than a model with only one NA
factor that resembles the composite NA scores commonly computed in the literature.
We did not have explicit hypotheses on the nature of the lower-order NA factors and
used exploratory factor analysis to gain insights on those. While in principle similar
hypotheses could be formulated for PA, we cannot test those with data from the SEOPIS because PA was assessed with only three items.
The second aim of this study is to distinguish between affective experiences and their
structure at the trait level (between-person differences) and at the state level (within-person
variation). In their study, Anusic et al. (2017) aggregated PA and NA items for each participant to duration-weighted indices. This often used procedure enables using mean levels
of affective well-being over the day for each participant. However, the disadvantage of this
procedure is that it potentially overlooks different structural relationships between facets of
affect at the within- and between-person level (e.g., Hamaker 2012; Molenaar and Campbell 2009). In line with the literature, we propose here that the between-person correlations among different affect facets of the same valence are larger than the corresponding
within-person correlations (Brose et al. 2015; Vansteelandt et al. 2005). The reason is that
in a given situation, affective states of the same valence but from different facets often do
not co-occur within persons. For example, situations eliciting anger (e.g., being insulted
by someone) are often not the same that elicit worry (e.g., hearing about the illness of
a close other). In contrast, at the level of between-person differences, different facets of
affect when rated across different situations correlate more strongly because the ratings in
part reflect stable tendencies to experience positive and negative feelings more generally.
These propositions have found empirical support, for example in the context of an ESM
study in which the structure of affect at the between-person level was in accordance with
a dimensional model of affect whereas at the within-person level, a discrete model with
more facets seemed to be more appropriate (Vansteelandt et al. 2005; cf. Brose et al 2015;
Zelenski and Larsen 2000). That is, the various facets of affect such as anger, sadness, or
anxiety are more distinguishable at the within-person level while at the between-person
level, these affects tend to be correlated more strongly. As a consequence, affect items can
be aggregated to higher-order dimensions at the between-person level (e.g., NA or PA).
This should, however, not be the case for the within-person level where the specific content
of affective well-being matters.
Overall, there is compelling evidence for the necessity to investigate the structure of
affect separately at the between- and within-person level. Thus, we model affect within and
between persons separately via multilevel modelling to identify possible structural differences between the two levels. We hypothesize that model parameters (i.e., factor loadings
and factor correlations) of the within-person structure deviate from model parameters of
the between-person structure.
The third aim of this study is to demonstrate how this more fine-grained view on affective well-being increases the predictive validity at the within- and between-person level.
To this end, and as a replication of the results of Anusic et al. (2017), we examine the
predictive validity of the NA subfacets with regard to (a) other indicators of well-being
and (b) situational contexts. Regarding other indicators of well-being, we expect that the
subfacets of NA have different associations at the between-person level with life satisfaction and indicators of trait NA/PA than a global factor. Given that we take an exploratory
approach to the lower order NA factors, we can only formulate tentative assumptions on
this issue. Yet, it seems that some high arousal NA states such as stress often occur in the
context of challenge stressors whereas other states such as mourning occur in the context
5

of hindrance stressors (for the distinction of these stressor types, cf. LePine et al. 2005).
Challenge stressors may indicate a potential for learning as well as personal growth and
often occur in the context of work, whereas hindrance stressors may indicate blocked goals
or inevitable losses. It seems that those emotions that are indicative of the latter should be
related to lower levels of well-being. Emotions that may indicate challenge or engagement
may, on the other hand, be associated with higher levels of well-being.
Finally, we investigate the relationships of the NA subfacets with specific activities at
the within- and between-person level. We assume that these relationships differ with regard
to the level of investigation. For example, within-person associations between the NA subfacets and specific activities, such as “working”, may be positive while they are negative at
the between-person level. Such a finding would underline the utility and appropriateness
of a separate modelling of affect in everyday life at the within- and between-person level.

2 Method
2.1 Participants and Procedure
The current study used data from the SOEP-IS (Richter and Schupp 2015; Anusic et al.
2017), which constitutes a nationally representative sample of the German population.
The particular sample is a subsample of the larger SOEP and was drawn with the goal to
introduce innovative methodological approaches, such as the DRM. As part of the data
collection, German households were interviewed, including all household members who
had reached at least the age of 16. The sample includes a total of 2401 participants (52%
women) who were interviewed at least once in 2012 or 2013 (1721 participants were interviewed in 2012 and 2013; 513 only in 2012; and 167 only in 2013). Thus, the number of
observations that participants contribute to this study varies (see below for details). The age
of the participants ranged from 17 to 96, with an average of 52.7 years (SD = 17.6 years).
The data collection was carried out by Computer Assisted Personal Interviews (CAPI) conducted by trained interviewers. The interview referred to the day previous to the day of the
interview.

2.2 Measures
2.2.1 DRM
The DRM is an assessment of everyday activities and ratings of how persons feel during
the activities (Kahneman et al. 2004). In this study, the participants were first asked when
they had woken up. Subsequently, they were asked to describe what they had done next
by using a list of 24 possible activities such as “work”. This procedure was repeated until
the entire day was reconstructed for 1 day per wave. Additionally, they stated starting and
ending times of the episodes, interaction partners like friends, partners, or superiors during
the episodes, and where they had been (at home, at work, or somewhere else). On average, 10.8 episodes per day were reported (SD = 4.0). The duration of an episode averaged
88 min (SD = 118 min). For further descriptive details see Anusic et al. (2017). In Fig. 1,
an example of a reconstructed day of one participant is shown.
Essential for the present investigation, participants rated their experienced affect during the episodes. The affect ratings were conducted for three randomly selected episodes
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Sleeping

5:00

Getting ready

5:30

Eating

Affect rating
of the ten items

6:15

Commuting (work/study)
7:00

Working/studying
12:30

Eating

13:00

Working/studying
16:00

Commuting (work/study)

Affect rating
of the ten items

17:00

Housework
18:30

Eating
19:15

Affect rating
of the ten items

Getting ready

20:00

Computer/internet
22:00

Sleeping
Fig. 1  Example of one reconstructed day via the DRM and three randomly selected episodes with an affect
rating

of each participant. The three random episodes were selected by the CAPI program.
Because some participants took either part in both or only in one of the waves, the number of assessed episodes regarding affect ranges from three to six episodes per participant.
The following 13 items were rated for the three selected episodes (per person and occasion): happiness, enthusiasm, satisfaction, anger, frustration, stress, boredom, loneliness,

7

mourning, worries, fatigue, pain, and deeper meaning. The scale ranged from 1 (not at all)
to 7 (very much).

2.2.2 Life Satisfaction
General and domain-specific life satisfaction was measured for each study wave (2012
and 2013). The survey for life satisfaction and the trait variables of affect (see below) was
part of the yearly interview of the SOEP-IS, which was conducted independently from this
study and for each person and household. For general life satisfaction, a single item asked
“How satisfied are you with your life, all things considered?”. The domain-specific items
were life satisfaction with one’s own work and one’s sleeping behavior. All single items
were answered on an 11-point scale ranging from 0 (completely dissatisfied) to 10 (com‑
pletely satisfied).

2.2.3 Trait Affect
Apart from the affective ratings of the daily episodes, the emotions experienced in the
4 weeks prior to the interview were surveyed. Trait PA was measured with the item happiness. Trait NA was assessed with four items (anger, worry, sadness, and gloomy). All five
items were assessed with the instruction “Please specify for each how frequently or infrequently you have experienced this feeling in the last 4 weeks”. For the items “happiness”,
“anger”, “worry”, and “sadness” the respondents used a 5-point Likert-type scale (1 = very
rarely to 5 = very often). For the item “gloomy” the respondents used a 5-point Likert-type
(1 = always to 5 = never). This item was reversely coded for the analyses.

2.3 Statistical Analyses
First, we excluded the items fatigue, pain, and deeper meaning from the analysis. We
excluded fatigue because Anusic et al. (2017) could show a W-shaped pattern of fatigue
over the course of the day. Thus, the measurement of “fatigue” is confounded with the time
of the day which we wanted to avoid. The item “pain” was excluded because pain as affective experience has commonly not been considered in empirical approaches to the structure
of affective experiences (Russell 2003; Scherer 2001; Watson and Tellegen 1985). “Deeper
meaning” was excluded because it corresponds to a cognitive evaluation rather than an
affective state. The remaining ten affect items were analyzed in the MCFA.
Second, intraclass correlation coefficients (ICC) were computed for the 10 affect items.
The ICC indicates the ratio of between-subject variance to overall variance of a variable.
Small values reveal that overall variance is dominated by within-person fluctuations.
To test Aim 1 (to evaluate a model of affect that distinguishes between subfacets of
NA) and Aim 2 (to distinguish between affective well-being at the trait and the state
level of within-person dynamics), we conducted a set of multilevel confirmatory factor analyses (MCFA) using Mplus 7.4 (Muthén and Muthén 1998–2015). Multilevel
analyses specify a model on different levels, taking into account the dependence of the
observations introduced by clustered sampling or repeated assessments. In this study,
the daily episodes (within level) are clustered in participants (between level). In particular, we applied multilevel structural equation models (multilevel SEM) which allow
separating true variance at the between- and within-person level from (a) measurement
error and item-specific variance at the within level (i.e., variance across different affect
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ratings of each episode) and from (b) sampling error at the between level that results
from the aggregation of a limited number of only three episodes per day (i.e., doublylatent models; see Lüdtke et al. 2008; Marsh et al. 2009). Models were estimated using
robust maximum-likelihood (MLR) which uses parameter estimates with standard
errors and a Chi square statistic that are robust to non-normality and non-independence
of observations. Missing data were managed with a full-information maximum likelihood approach (FIML). We evaluated the model fit using the χ2-values, comparative fit
index (CFI), root mean square error of approximation (RMSEA), and standardized root
mean square residual (SRMR). We applied the conventional cut-off criteria by Hu and
Bentler (1999), that is, .95 or higher for CFI, .08 or lower for SRMR, and .06 or lower
for RMSEA.
To approach Aim 3 (the examination of relationships between global NA versus
specific NA facets on the one hand and life satisfaction and domain-specific satisfaction on the other hand), we conducted correlation and multiple regression analyses via
multilevel SEM (details are reported together with the results). Finally, to pinpoint the
usefulness of the separation of the within- and the between-person level, the subfacets
of NA were regressed on dummy-coded variables for the activities “work” and “housework”. The dummy-coded variables compared the specific activity (coded as 1) with all
other activities (coded as 0). These results were compared with results from regression
analyses that consider the dependence of the observations but do not specify separate
models, and thereby do not allow for structural differences, at the within and betweenperson level (via Mplus; type = complex).

3 Results
3.1 Affect Structure
Table 1 shows the ICCs and the descriptive statistics of the 10 affect items. The ICCs
of all affect items range from .22 to .41 indicating that differences within persons across
situations dominated the overall variance of the affect ratings.

Table 1  Descriptive statistics of
the ten affect items

Variable

Mean (SD)

Skewness

Kurtosis

ICC

Happiness

3.93 (1.86)

− .15

− .08

.34

Enthusiasm
Satisfaction
Anger
Frustration
Stress
Mourning
Worries
Boredom
Loneliness

3.08 (1.85)
4.27 (1.74)
1.16 (1.13)
1.28 (1.08)
1.60 (1.26)
1.27 (.80)
1.51 (1.08)
1.51 (1.09)
1.40 (1.02)

.39
− .37
2.22
2.55
2.23
3.63
2.39
2.43
3.02

− .99
− .62
4.63
6.44
4.35
14.47
5.49
5.78
9.37

.31
.32
.22
.23
.28
.35
.38
.35
.41

SD standard deviation, ICC intraclass correlation
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3.2 Aim 1: A Differentiated Model of Negative Affect
To approach Aim 1 (to evaluate a model of affect that distinguishes between subfacets of
NA) and Aim 2 (to distinguish between affective well-being at the trait and the state level
of within-person dynamics) we carried out a set of MCFAs with different configurations of
latent factors and model parameters. Table 2 presents model fit indices of these MCFAs.
Regarding Aim 1, we postulated a model of affect that distinguishes between subfacets
of affect and a second-order NA factor. In order to evaluate the appropriateness of such a
model, a series of models (M1–M3) were compared. Please note that the factor loadings
were estimated separately for the within- and the between-person level in Models 1–3.
Model 1 does not distinguish between subfacets of NA. The structure includes one
latent factor for PA (three items) and one latent factor for NA (seven items). The items
happiness, enthusiasm, and satisfaction load on the PA factor. Please note that this factor is
the same across all subsequent models. The items anger, frustration, stress, mourning, worries, boredom, and loneliness load on the NA factor. In Model 2 (Fig. 2), we tested a more
differentiated structure of NA consisting of three latent factors. The splitting into a threefactor structure for NA was based on preliminary multilevel exploratory factor analyses,
which indicated that three NA factors and one PA factor at the within- and between-level
represent the optimal number of latent factors for the ten items. The three NA factors were
allowed to correlate in Model 2. Model 3 (Fig. 3) has the same first-order factors as Model
2 but also includes an additional second-order factor on which the three subordinate latent
factors load.
The results of the model comparisons are the following. Of the three models, Model 2
showed the best model fit, followed by Model 3 and Model 1. To test whether differences
in model fit were significant, we calculated the Satorra-Bentler scaled χ2-difference test
(Satorra and Bentler 2001). The χ2 test statistics of all three models differed significantly
(M2–M3: Δχ2 (4) = 29.62, p < .05; M3–M1: Δχ2 (6) = 1151.37, p < .05; M2-M1: Δχ2
(10) = 907.29, p < .05). These results show that models with multiple NA factors (Models
2 and 3) provide a better representation for NA than the one-factor solution of NA (Model
1). Although Model 2 has a significantly better χ2 statistic compared to Model 3, we still
use both models in the subsequent analyses for two reasons. First, the other model fit indices (CFI, RMSEA, SRMR) showed acceptable values for both models. Second, using both
models allows the comparison of the predictive validity of a model with several specific
NA subfacets and a model with a global NA factor with regard to other indicators of wellbeing (Aim 3, see below).

3.3 Aim 2: Differentiating Affect at the Within‑ and Between‑Person Level
Aim 2 of this study was to distinguish the structure of affective well-being at the trait
level (between-person differences) and at the state level (within-person variation). Models
1–3 were instructive regarding this aim. In addition, similar models were tested, with the
important difference that corresponding parameters were fixed across levels (Models 4–6).
Only the models with a differentiated affect structure (Models 5 and 6) had an acceptable
model fit. The fit was best for Model 5 which contained three subfacets of NA and no additional second order factor (Table 2). The χ2 test statistics of the three models (M4–M6)
also differed significantly (M5–M6: Δχ2 (6) = 55.19, p < .05; M4–M6: Δχ2 (6) = 1396.95,
p < .05; M5–M4: Δχ2 (12) = 1119.43, p < .05). To identify possible structural differences in
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M1: 1 NA factor; 1 PA factor
M2: 3 NA factors; 1 PA factor
M3: 3 NA factors (first order); 1 NA factor (second order); 1 PA factor
Identical factor loadings at within and between level
M4: 1 NA factor; 1 PA factor
M5: 3 NA factors; 1 PA factor
M6: 3 NA factors (first order); 1 NA factor (second order); 1 PA factor

Different factor loadings at within and between level

Model
68
58
62
76
64
70

3798.613
868.269
1082.290

df

2827.326
803.377
929.132

χ2

Table 2  Model fit indices for MCFAs of affect measures during the episodes

< .05
< .05
< .05

< .05
< .05
< .05

p

.805
.958
.947

.856
.961
.955

CFI

.064
.032
.035

.058
.033
.034

RMSEA

.066
.034
.044

.074
.034
.041

SRMR within

.188
.068
.080

.083
.059
.060

SRMR between

-.12/ .00

-.09/ -.03

-.21/ .02

.35/ .77
.60/ .85

.709/
.859

Happiness

.685/
.884

Enthusiasm

.723/
.860

Satisfaction

.835/
.955

Anger

.869/
.988

Frustration

.531/
.815

Stress

.57/ .83

.698/
.895

Mourning

.662/
.839

Worries

.565/
.844

Boredom

.655/
.910

Loneliness

Fig. 2  Affect structure with three NA subfacets with standardized factor loadings and factor correlations
(within-person level/between-person level)

variations between and within individuals, we compared two sets of models: M2 and M5 as
well as M3 and M6 (i.e., the models with NA subfacets and with either non-fixed or fixed
loadings across levels in the case of Models 2 and 3 and Models 5 and 6, respectively). In
particular, it was tested whether the restriction of identical parameter values resulted in a
significant increase in the χ2 test statistics. A significant increase in the χ2 test statistics for
the models with identical parameter values across both levels (M5 and M6) would indicate
structural differences at both levels. The constrained model (M5) fitted significantly worse
[Δχ2 (6) = 68.46, p < .05] than the model without constrained factor loadings across both
levels (M2). In the comparison of M3 and M6, which both contained an additional second-order factor, the constrained model (M6) fitted significantly worse [Δχ2 (8) = 145.83,
p < .05] than M3 with different factor loadings. Moreover, we tested the invariance of
the latent correlation between PA and NA (second order) across both levels. The model
with different latent correlations fitted significantly better [Δχ2 (1) = 14.22, p < .05] than a
model with equal latent correlations across the levels. In sum, the model with three subfacets and the model with three subfacets and a second-order factor fitted significantly better
when factor loadings and latent correlations were different across the levels. These findings
underline the structural distinction of affective well-being at the trait level (between-person
differences) and at the state level (within-person variation).

3.4 Aim 3: The Predictive Validity of a More Differentiated Affect Structure
Aim 3 of this study was to demonstrate how a more differentiated view of affective wellbeing can increase the predictive validity at the within- and between-person level. In
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-.18/-.01

.912/.969

.654/.876

.706/
.862

Happiness

.692/
.879

Enthusiasm

.720/
.862

Satisfaction

.838/
.953

.865/
.989

Anger Frustration

.533/
.814

Stress

.690/
.897

Mourning

.669/
.837

Worries

.599/.860

.577/
.840

Boredom

.641/
.916

Loneliness

Fig. 3  Affect structure with three subfacets and a second-order factor for NA with standardized factor loadings and factor correlations (within-person level/between-person level)

particular, we tested how global versus differentiated NA factors predicted other indicators
of well-being and how affect, that is modelled separately at the within- and between-person
level, is distinctively related to daily activities working and housework in particular.

3.4.1 Prediction of Other Indicators of Well‑Being
In our first series of analyses, we examined the predictive validity of the derived NA factors (i.e., the global NA factor and the three specific NA factors) for other indicators of
well-being, such as life satisfaction, at the between-person level. For this purpose, we conducted correlation and multiple regression analyses. The latter were carried out as multilevel SEMs so we could work with the differentiated models of affect that were found to be
superior in the context of Aims 1 and 2.
The pattern of simple correlations is presented in Table 3. The results show significantly
positive correlations between PA and all indicators of well-being (except for Trait NA). All
NA subfacets correlated significantly negatively with all indicators of well-being (except
Trait PA).
When predicting the indicators of well-being with multiple regression analyses, we used
two different models of NA. On the one hand, we used the model with only three NA
subfacets and no higher-order factor, which had the best fit of all models (equal to Model
2 of the MCFAs; Fig. 2). On the other hand, we used the model with three subfacets and
the second-order NA factor (equal to Model 3 of the MCFAs; Fig. 3). This enabled us to
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*p < .05

Standard errors are shown in brackets

NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA3 (boredom, loneliness)

PA (happiness, enthusiasm, satisfaction)

Affect factors-between-level

− .259 (.03)*
− .348 (.03)*
− .308 (.03)*

.258 (.03)*

Life satisfaction in
general
− .242 (.04)*
− .179 (.04)*
− .114 (.04)*

.183 (.04)*

Life satisfaction work

Table 3  Standardized correlation coefficients of the subfacets and other indicators of well-being

− .160 (.03)*
− .161 (.03)*
− .144 (.03)*

.156 (.03)*

Life satisfaction sleep

.372 (.03)*
.441 (.03)*
.296 (.03)*

− .149 (.03)*

Trait NA

− .169 (.03)*
− .274 (.03)*
− .294 (.03)*

.365 (.02)*

Trait PA

compare the predictive validity of the specific subfacets of NA and the global NA factor regarding other indicators of well-being. Put differently, the analyses with two different models of affect were done with the intention to use specific predictors (subfacets) in
comparison to a more global measure of NA. In either case, the latent NA factors at the
between-person level were modelled as predictors of well-being. The results of these analyses are presented in Table 4.
In the model with three NA facets, the participants’ life satisfaction in general was positively associated with the PA factor, and NA2 (mourning, worries) was negatively associated with life satisfaction. Persons who experienced more happiness/enthusiasm/satisfaction and less mourning/worries in everyday life had a higher level of life satisfaction. The
other two NA facets NA1 (anger, frustration, stress) and NA3 (boredom, loneliness) were
not associated with life satisfaction over and above NA2. For satisfaction with respect to
the participants’ own work, there were significant effects for PA, NA1, and NA3. That is,
persons with a higher level of happiness/enthusiasm/satisfaction and a lower level of anger/
frustration/stress in everyday life reported a higher level of work satisfaction. Contrary to
expectations, more loneliness/boredom in everyday life were positively related to a higher
work satisfaction. Satisfaction of one’s own sleep was only significantly associated with
PA. Thus, individuals with more happiness/enthusiasm/satisfaction during the day were
individuals with a higher level of sleep satisfaction. Trait NA as outcome was negatively
associated with PA and positively associated with NA2. That is, persons with less happiness/enthusiasm/satisfaction and more mourning/worries in everyday life reported more
negative affect for the previous 4 weeks. Contrary to expectations, NA3 was negatively
associated with Trait NA. However, the likelihood ratio test for this parameter was not significant, which means that the parameter was not reliably different from zero. Finally, Trait
PA was positively associated with PA and, counter-intuitively, also with NA1. Persons who
reported more anger/frustration/stress in the DRM also reported a higher frequency of happiness in the last 4 weeks. NA2 and also NA3 were negatively associated with Trait PA.
In the model with the higher-order NA factor (M3), the NA factor was significantly negatively associated with all life satisfaction variables and showed a positive relationship to
Trait NA. Taken together, the way NA is conceptualized (either with or without a secondorder factor that is used for predictive purposes) provides distinct patterns of predictive
validity on other indicators of well-being.

3.4.2 Affective Characteristics of Specific Activities
In the second series of analyses for Aim 3, we examined the associations between the subfacets of NA and the activities “working” and “housework” at the within- and betweenperson level. The purpose of these analyses was to underline the utility of the separate
modelling of affect at these two levels of analysis. The activities “working” and “housework” were chosen exemplarily as in Anusic et al. (2017). These activities were mentioned
most frequently in the interviews and they had the highest negative affect score (working)
and lowest positive affect score (housework). The respective activity was operationalized
via a dummy-coded variable that compares the specific activity (coded as 1) and all other
activities (coded as 0). The regression analyses were again carried out as multilevel SEM,
and the results of the two-level analyses are shown on the left-hand side of Tables 5 and
6. In addition to these analyses, we carried out regression analyses that took into account
the dependence of the observations but neglected a separate modelling of affect at the
between- and within-person level. These results are presented on the right-hand side of
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.256 (.02)*
− .343 (.03)*
.185

.245 (.02)*
.119 (.09)
− .350 (.12)*
− .111 (.08)
.188

Life satisfaction in
generala

.187 (.04)*
− .195 (.04)*
.071

.164 (.04)*
− .521 (.16)*
− .004 (.14)
.326 (.15)*
.120

Life satisfaction workb

Model fit indices: CFI = .960, SRMR-within = .034, SRMR-between = .058, RMSEA = .032

Model fit indices: CFI = .958, SRMR-within = .030, SRMR-between = .052, RMSEA = .030

Model fit indices: CFI = .961, SRMR-within = .034, SRMR-between = .055, RMSEA = .032

Model fit indices: CFI = .960, SRMR-within = .033, SRMR-between = .061, RMSEA = .034

Model fit indices: CFI = .959, SRMR-within = .034, SRMR-between = .057, RMSEA = .033

*p < .05

e

d

c

b

a

Standard errors are shown in brackets

PA (happiness, enthusiasm, satisfaction)
NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA 3 (boredom, loneliness)
R2
Model B
PA
NA
R2

Model A

Affect factors-between-level

.155 (.03)*
− .169 (.03)*
.053

.157 (.03) *
− .104
− .048 (.09)
− .025 (.07)
.053

Life satisfaction sleepc

Table 4  Standardized regression coefficients of the subfacets for the prediction of other indicators of well-being

− .138 (.03)*
.414 (.03)*
.194

− .057 (.01)*
.044 (.09)
.461 (.12)*
− .139 (.07)*
.222

Trait NAd

.367 (.02)*
− .283 (.03)*
.216

.355 (.02)*
.222 (.08)*
− 229 (.10)*
− .274 (.07)*
.235

Trait PAe

Table 5  Standardized regression
coefficients of the activity
“working” on the NA subfacets

γ

SE

p

.000
.245
.060
.009

.01
.02
.01
.02

.97
.00
.00
.56

− .006
.158
− .082
− .079

.06
.08
.06
.06

.93
.03
.18
.19

− .001
.220
.031
− .006

.01
.14
.20
.11

.98
.00
.01
.57

Within
PA (happiness, enthusiasm, satisfaction)
NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA3 (boredom, loneliness)
Between
PA (happiness, enthusiasm, satisfaction)
NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA3 (boredom, loneliness)
Type = complex
PA (happiness, enthusiasm, satisfaction)
NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA3 (boredom, loneliness)

Model fit indices (type = two-level): CFI = .938, SRMR-within = .041,
SRMR-between = .058, RMSEA = .039; model fit indices (type = complex): CFI = .943, SRMR = .041, RMSEA = .039

Table 6  Standardized regression
coefficients of the activity
“housework” on the NA
subfacets

γ

SE

p

− .167
.048
− .032
.045

.01
.01
.01
.01

.00
.00
.01
.01

− .071
− .196
.023
− .108

.07
.08
.08
.08

.31
.01
.77
.17

− .134
.022
− .020
.016

.01
.01
.01
.01

.00
.03
.04
.18

Within
PA (happiness, enthusiasm, satisfaction)
NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA3 (boredom, loneliness)
Between
PA (happiness, enthusiasm, satisfaction)
NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA3 (boredom, loneliness)
Type = complex
PA (happiness, enthusiasm, satisfaction)
NA1 (anger, frustration, stress)
NA2 (mourning, worries)
NA3 (boredom, loneliness)

Model fit indices (type = two-level): CFI = .961, SRMR-within = .032,
SRMR-between = .055, RMSEA = .031; model fit indices (type = complex): CFI = .960, SRMR = .032, RMSEA = .042
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Tables 5 and 6. The two different approaches were used to illustrate the importance of our
proposed within-between separation.
The activity “working” (Table 5, left side) was significantly positively associated
with NA1 and NA2 at the within-person level. This means that people experienced more
anger/frustration and mourning/worries during “working” than in other activities. On the
between-person level, only NA1 was positively associated with “working”. Thus, persons
in “working” activities experienced more anger/frustration/stress than persons in other
activities. When examining the relations without separating the levels of analysis (Table 5,
right side), we found significant positive associations between NA1 and NA2 with the
activity “working”. Hence, the analysis that does not separate between the within- and the
between-person level resembles the result from the within- but not the between-person
level from the former model.
The activity “housework” (Table 6, left side) was significantly associated with all
latent NA affect factors at the within-person level. While there were negative effects of
“housework” on PA and NA2, the associations between “housework” on NA1 and NA3
were positive. Thus, persons experienced more anger/frustration/stress and boredom/loneliness during “housework” than in other situations. On the other hand, persons experienced
less happiness/enthusiasm/satisfaction and mourning/worries during housework than in
other activities. The analysis on the between-person level showed only a significant negative association for NA1. Persons who reported doing “housework” reported less anger/
frustration/stress than persons who reported other activities. This result showed a different
directional association than in the analysis at the within-person level. Thus, for the activity “housework”, a different association between the activity and one of the NA subfacets
emerged at the within- and between-person level.
For the regression analysis without the within-between separation (Table 6, right side),
there was a significantly negative association between “housework” and PA and NA2,
and a significantly positive relationship between “housework” and NA1. In contrast to the
multilevel regression with a separation of within- and between-person levels, persons who
reported doing “housework” experienced more anger/frustration/stress than persons in
other activities.
The results show that a different modelling of affect in everyday life between and within
persons can yield different relations. Modelling affect without this separation can undermine differentially directed relationships at the within- and between-person level.

4 Discussion
The purpose of this study was to provide a more fine-grained view on affective well-being
in everyday life than has been common in the literature. First, we proposed a model of
affect that differentiates between subfacets of NA and thereby goes beyond prior research
on affective well-being in daily life in which it has been common to compute global composite scores of PA and NA. Second, we investigated structural differences in daily affective well-being between the within-person and between-person level because the previous
literature indicated different structural properties at both levels (Brose et al. 2015; Vansteelandt et al. 2005; Zelenski and Larsen 2000). Third, we examined the usefulness of the differentiation of (a) subfacets of NA and (b) the between- and the within-person level regarding relations to other variables. The results are in line with our expectations. A model that
differentiates between various facets of NA was superior to a model with only one NA
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factor, with the latter being similar to a global composite score that is commonly computed
in the literature. Moreover, we could show that there are structural differences between
the within- and the between-person level, namely higher factor loadings at the betweenperson level and significantly different latent correlations between PA and the second-order
NA factor. The additional analyses clearly pointed out the usefulness of our approach. The
associations between the NA subfacets and life satisfaction were different from the association between global NA and life satisfaction. Furthermore, the relationships of the NA
subfacets with specific activities (e.g., “housework”) partly took different directions at the
within- and between-person level. The results underline the relevance of a differentiated
modelling of affect between individuals and within individuals across situations.

4.1 Well‑Being in Everyday Life
One important implication of this study is the differentiated view of NA by our proposed
factor structure of affective well-being in everyday life. Up to now, DRM research has, to
our knowledge, only distinguished between PA and NA on a global level without subfacets.
We postulated a more fine-grained structure of NA and found support for a second-order
NA factor with three lower-level factors. In line with Watson and Tellegen (1985), the subfacets reflect specific characteristics of affective experiences, whereas the global factor represents the shared negative valence of all three subfacets. Moreover, and from the perspective of the model of core affect (Russell 2003) or the circumplex model of affect (Russell
1980), the first subfacet (NA1), measured by anger, frustration, and stress, is characterized
by a high arousal. The second subfacet (NA2), based on the items mourning and worries,
has a moderate level of arousal and reflects a high level of negative valence. Finally, and in
accordance with appraisal theories (e.g., Lazarus 1991; Scherer 2001), cognitive processes
such as evaluations and appraisals likely determined the specific affective states people
reported, and these processes should underlie the differentiated NA factor structure. In particular, one possible mechanism for the separation of NA2 (loneliness and boredom) and
NA3 (mourning and worries) is a lack of stimulation that is specific to the NA2 but not the
NA3 factor. Boredom reflects a lack of internal and external stimulation in general (Struk
et al. 2016) while loneliness may depict especially a lack of social stimulation. Mourning
and worries on the other hand are not characterized by a lack of stimulation but often occur
together with the experience of loss (mourning) or anticipated loss (worries). Together, the
differentiated NA structure is in accordance with multiple theoretical accounts of affective
experiences.
The relevance of this differentiated factor structure was shown in the analyses with other
indicators of well-being. The correlation coefficients showed that both the specific subfacets and the global NA factor were useful correlates of life satisfaction and other trait
variables. However, in the regression analyses, several complex results emerged. While the
global NA factor was negatively related to all domains of life satisfaction, the subfacets
showed a differentiated pattern. For general life satisfaction, NA3 was the only significant
predictor in a model with all three subfacets. This important information could not have
been obtained if NA had been conceptualized as a global composite score.
In a similar vein, an interesting finding emerged for work satisfaction. People who
reported more anger, frustration, and stress (NA1) in everyday life reported less work satisfaction—a finding that was intuitively plausible. Interestingly, however, boredom and loneliness (NA3) in everyday life was positively related to work satisfaction in the same model.
This surprising positive association might be due to a suppressor effect (Cohen et al. 2003)
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as the simple correlations showed positive associations between work satisfaction and all
three subfacets of NA.
The results for sleep satisfaction indicate that the predictive variance of the three subfacets overlap; but only the second-order factor was significant, the subfacets, however,
were not. Thus, general negative affectivity during the day seems to be crucial for sleep
satisfaction and less so the specific subfacets of NA. Finally, the prediction of trait NA
and PA also revealed a differentiated pattern of relationships for the NA subfacets and one
contra-intuitive finding. NA1 was positively related to Trait PA. Persons who experienced
more anger/frustration/stress in everyday life also reported a higher frequency of happiness in the previous 4 weeks. As the zero-order correlation between NA1 and Trait PA was
negative, a possible suppressor effect within the subfacets might again provide an explanation for these findings.
In summary, a differentiated view of affect using the subfacets reveals insights that
could not be obtained with a single NA factor. Importantly, however, it depends on the outcome variable whether a global measure or the subfacets show a better predictive validity.
An additional important aspect of these analyses is the following: The work by Anusic
et al. (2017) our study follows up on did not show any significant associations between
their composite score of NA and life satisfaction. This finding differs from our results
according to which the second-order, global NA factor as well as the specific NA factors
predict life satisfaction. This difference could be due to the fact that Anusic et al. (2017)
did not include the item boredom when they computed their NA aggregate. It is also possible, however, that the difference across studies emerged because our study conceptualized global NA as a second order factor that reflects the specific aspects of NA to a varying degree (as indicated by the loading pattern). Thus, modelling NA at the latent level
reveals associations that cannot be obtained from the unweighted computation of composite scores. Finally, an issue for further research remains whether to model specific or global
indices of affective well-being in everyday life. Our results indicate that there is no simple
answer to this question, as the predictive validity is neither consistently better for one or
the other. It seems to depend on the outcome variable whether global or specific indices,
reflecting either the common valence among the items or the specific content of emotional
experiences, are more appropriate. This in itself is a noteworthy finding.

4.2 Within‑ and Between Dynamics
The second important implication of this paper concerns the separate modelling of affect at
the within- and between-person level. Our results were consistent with previous research in
demonstrating that there are structural differences across levels (Brose et al. 2015; Vansteelandt et al. 2005; Zelenski and Larsen 2000). In particular, the results provided evidence
for different factor loadings across the levels (higher factor loadings at the between-person
level) and a different latent correlation between NA and PA. While the latent correlation
between PA and NA was negative at the within-person level, it did not differ significantly
from zero at the between-person level.
The importance of the separate modelling of affect on both levels is underlined by the
results of the regression analyses of the latent factors on the activities “work” and “housework”. In particular, the direction of the association between “housework” and the subfacet
NA1 was different on both levels. At the between-person level, people reported less anger,
frustration, and stress (NA1) during housework activities than people who rated other
activities. At the within-person level, however, people felt angrier and more frustrated
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and stressed (NA1) during housework than in other situations. This example illustrates
that different associations can arise across the levels although the same variables are used.
Thus, multilevel modelling should be considered for further investigations regarding affective well-being in everyday life. The corresponding analysis, which took into account the
dependence of the observations but did not consider separate models of affect as the twolevel model, showed a positive relationship between “housework” and NA1, similar to
our finding at the within-person level. The latter approach, which is similar to the usual
approach in the previous research using DRM data, was not able to identify different associations between “housework” and NA1 across the levels. These results furthermore demonstrate the necessity to separate the investigation of relationships into a between and a
within part.

4.3 Limitations and Further Research
There are some methodological and substantive limitations that should be considered.
First, the data collection of the affect ratings only was conducted for three randomly
selected episodes per person per year. Anusic et al. (2017) demonstrated the validity of
the random-sampling DRM. Nevertheless, the reliability of the measurements must be
viewed rather critically, in particular at the within-person level. Second, the operationalization of NA might not be sufficient. There are a variety of other affective states that have
not been examined in this study. For example, anxiety, which plays a central role in many
theories about affect, was not considered. The measurement of PA could also be reconsidered. A wider range of PA items should be included for further examinations since it is not
possible to model subfacets on the basis of three PA items. Third, we have analyzed the
aggregated within-person structure for all participants over 2 years and treated this as being
informative about between-person differences. Individual structures, however, may differ
from the aggregated within-person structure. Fourth, the reliabilities of the latent affect
factors are lower at the within-person level (PA = .75, NA1 = .79, NA2 = .62, NA3 = .54)
than at the between-person level (PA = .90, NA1 = .93, NA2 = .85, NA3 = .87), particularly
so for NA3. This needs to be taken into account when interpreting within-person relations
of these factors to other time-varying variables. Similar to the lower correlations among
the affect factors, the lower correlations among the items of each affect factor may indicate
a more differentiated affect structure at the within-person level. This may be further investigated using more items to represent each of the affect factors identified here, which may
potentially allow a differentiation into further sub-factors (e.g., separable factors of boredom and loneliness). Fifth, the range of age is very large. This age heterogeneity leads to
differences in time use and activities in everyday life (e.g., employment vs retirement) and
affect. Studies showed that older adults with increasing age tend to experience less happiness (Bjalkebring et al. 2015) and less anger (Kunzmann et al. 2013). This confounding
between age and affect should be taken into account in further investigations.
Further research should make use of the gained knowledge about a more differentiated
structure of affective well-being in everyday life with subfacets of NA. These subfacets
could be considered for further examinations with other relevant outcomes, such as educational background, personality traits, or situation-specific context variables, in order
to extend our understanding of the causes and effects of affect in everyday life. Finally,
multilevel modelling of affective well-being should also be given more attention, as there
are indications for structural differences for within-person and between-person variations
which may be essential for further research.
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