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We study the effects of a diary’s serial day (the number of days from the beginning
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of the study) on participants’ (n = 2022) reports about positive and negative affect
(NA). We find that (1) the number of reported positive events and the number of
Email: yoavgn@post.tau.ac.il reported negative events decrease with serial day; (2) positivity increases with serial
day: Reported Positive Affect (PA) increases, and reported NA decreases; (3) emo-
tional complexity—the tendency to differentiate between various types of emotions—
decreases with serial day, both within and between affective dimensions. We attribute
these effects to decrease in the effort exerted by participants in answering the diary
questions, and suggest that these effects are consistent with the distinction between
experienced and reported emotions and with a heuristic and biases perspective in
which when effort decreases reported emotions regress to an easier-to-generate

default response.
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1 | INTRODUCTION

to the belief that the shorter the time gap between the experiences
and their reports, the better the recall of these experiences and the

A constructionist view of emotions distinguishes between the experi-
ence of affect and the judgement of this affect. As Russell (2017, p.
111)) suggests ‘Feeling bad is one thing, judging something to be bad
is another’. In the current article we take a similar approach to analyse
how key features of reports about emotions in a daily diary study vary
as a function of the number of days from the beginning of the study
(serial days), suggesting that these changes are due not to fluctuations
in ‘true’, or experienced, emotions, but rather to systematic changes in
reports about emotions. We attribute these changes to the processes
by which reports about emotions are constructed, and in particular, to
the fact that when effort decreases there is an increased tendency to
rely on easy-to-use heuristics and readily available default responses
(Danziger et al., 2011; Kahneman & Frederick, 2002; Shah & Oppen-
heimer, 2008).

Diary studies have become more and more popular (Bolger & Lau-
renceau, 2013; Gunthert & Wenze, 2012; Ohly et al., 2010), mainly due

more accurate the reports.! Indeed, many studies that have compared
the accuracy of delayed reports to the accuracy of contemporary (i.e.,
diary based) reports show that the latter are more accurate than the
former (Al Baghal et al., 2014; Brenner, 2017; Cannell et al., 1981;
Townshend & Duka, 2002). These studies, however, focused on reports
about activities or events rather than reports about emotions, and thus

1 Diary studies involves asking participants to report on their thoughts, feelings, behaviours
and/or environment on multiple occasions over time. They may involve methods such daily
diaries in which reports are elicited once a day or Experience Sampling Methods in which
reports are elicited more frequently. The distinction between the various diary methods is,
however, not clear cut. As Horstmann (2021) argues, ‘ESM and daily diary may be subsumed
under the general method ecological momentary assessment (EMA), which also includes ambu-
latory assessment (AA). Whereas AA may employ other assessment methods apart from self-
report (e.g., audio snippets, pictures, video recordings), ESM mostly refers to a repeated self-
assessment of a person’s current experiences. That being said, the use of terminology varies
and is not always consistent across labs, disciplines or countries. For example, in ESM studies
surveys can be taken every 3 h, while daily diary studies entail a survey once a day (mostly at
the end of the day)"
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could rely on ‘objective’ information (e.g., church attendance records)
as a criterion to assess the accuracy of the reports (e.g., reported
church attendance).

Because of the difficulties in obtaining objective measures of emo-
tions, most of the studies about the accuracy of reports about emotions
took a different approach and focused primarily on comparing contem-
porary affective reports to retrospective reports. Early studies took for
granted that diary-based affective reports are accurate, and used them
as a criterion to evaluate the accuracy of delayed reports (Ptacek et al.,
1994; Thomas & Diener, 1990).2 But later research took a more cau-
tious approach, since it became clear that contemporary and retrospec-
tive reports are fundamentally different (e.g., Ganzach & Yaor, 2019;
Ready et al.,2007; Miron-Shatz et al., 2009; Neubauer et al., 2020), that
they are associated with unique cognitive processes (Robinson & Clore,
2002a, 2002b), and that they represent two distinct constructs, retro-
spective affect and experienced affect, respectively (Kahneman et al.,
1997).

In addition to shortening the time gap between experience and
report, diary studies are characterised by prolonged tedious report-
ing. Such continuous reporting may adversely affect accuracy as a
result of reactivity—the biasing effect of the sheer measurement (Barta
et al., 2012).% For example, Lucas et al. (2019) found a low agree-
ment between continuous measurement of affect and its measure-
ment via the DRM (the Day Reconstruction Method, a non-continuous
method), which they view as the result of reactivity in the continu-
ous measurement. Sharpe and Gilbert (1998) found that test scores
of instruments that measure negative mood states decrease with
repeated administration of the tests. Knowles et al. (1996) found
measurement-induced decrease in anxiety tests, and Merrilees et al.
(2008) found that although self-reports indicated a temporal decrease
in the perceptions of marital quality during a diary study, there were
no apparent effects of time on couples’ emotions regarding marital
interactions.

Whereas all these studies showed that continuous reporting may
lead to measurement biases in diary studies, the direction of these
biases is not clear. Indeed, a main difficulty in studying the effect of con-
tinuous reporting on the accuracy of diary studies is that a gold stan-
dard against which reports can be compared is necessary. Such a stan-
dardis rarely available in diary studies of emotions, since people’s ‘true’
emotions are not known. In the current study, we circumvent this prob-
lem by focusing on systematic changes during the reporting period in
daily studies of emotions, studies in which subjects are asked to pro-
vide daily reports about their feelings. Since when the day of the week

is controlled for, differences between daily experiences over a short

2 An exception is a study by Oishi & Sullivan (2006), who found that retrospective judgements
of emotions better predict later relationship than daily ratings. However, this superior predic-
tive validity of retrospective judgements is most likely due to the principle of attitude speci-
ficity (Heberlein & Black, 1976), which suggests that more accurate behavioural prediction
is achieved when the predictor (e.g., global emotions) is measured on the same level of the
behaviour (e.g., global behaviour).

3 Reactivity is not limited to diary studies, and may occur whenever measurement results in
changes in the people being measured. Although diary studies are most sensitive to reactivity,
reactivity may occur also in studies that do not involve continuous reporting (e.g., French &
Sutton, 2010).

period of time are a product of random daily circumstances in peo-
ple’s lives, any pattern of systematic changes in responses over time
reflects a systematic reporting error. Thus, in the current study we
examine the effect of time on changes in reports about positive and
negative affect in a daily diary study, where time is operationalised as
serial day, the position of the day in the sequence of the diary (to be
distinguished from day of the week). Both experimental control (par-
ticipants were randomly assigned to a starting weekday) and statis-
tical control (weekday serves as a control variable in all the analy-
ses), allow for this separation between the effects of serial day and

weekday.

1.1 | Time and effort in diary studies

In our search for systematic changes in the accuracy of diary studies
we rely on the literature documenting that the longer the question-
naire, the worse the response quality, a pattern that is attributed to
a decrease in respondents’ effort. This has been clearly documented
in numerous studies showing that the quality of responses deterio-
rates with the length of the questionnaire (lida et al., 2012; Deutskens
et al., 2004; Heberlein & Baumgartner, 1978; Yammarino et al., 1991).
Notably, such effects were also documented in diary studies. Reynolds
etal.(2016) found that with time, agreement between mother and child
diary reports about conflict weakens and the within-participant asso-
ciations between child-reported negative mood and parent-child con-
flict strengthens; Van Berkel et al. (2019) found decrease in recall accu-
racy after 2 weeks of participation in a diary study; and most recently
Eisele et al. (2020) found that compliance decreased with serial day
(see table 6, p. 9). These results, however, were not replicated when
careless responding and subjective burden were used as dependent
variables.*

Following these previous studies, our basic assumption is that effort
decreases with the duration of a diary study. This assumption, labelled
the time-effort assumption, is our guide to studying accuracy in diary
studies. We examine whether in a daily diary study serial day has a sys-
tematic effect onresponse that can be attributed to reduced effort. The
fundamental idea behind this examination is that over time responses
become more stereotypical, less a reflection of ‘true’ affect and more a
reflection of an easy-to-generate default response. Note that this idea
implicitly suggests that the ‘gold standard’ for response accuracy is the
first day’s responses, or at least early responses, and in this respect it is
very different from the idea underlying Shrout et al. (2018), who argued
for an ‘elevation bias’ in the early phase of a diary study (but see Arslan
et al., 2021, for different results). In the general discussion section, we
provide in depth comparison between Shrout et al.’s (2018) approach
and ours.

In the following sub-sections, we describe three hypotheses derived
from this general premise about the relationship between time and

response stereotypicality.

4 Eisele et al. (2020) also found that reports deteriorate with the length of the questionnaire,
but not with the frequency of the questioning. These results also provide partial support for
the idea that effort affects the quality of responses in diary studies.
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1.2 |
studies

Time, effort and default responses in diary

We distinguish between two types of reports on affective experiences:
reports on retrospective affect (e.g., how good/bad one felt during
the day) and reports on short affective experiences, events that carry
with them affective consequences (e.g., what were the good/bad expe-
riences you had during the day). Although the formation of reports
about retrospective affect is different from the formation of reports
about short affective experiences, they both require effortful recall
(Hertenstein & Campos, 2004) and attention (e.g., Hajcak & Olvet,
2008; Ohman et al., 2001). Due to fatigue, boredom and inattention,
individuals who repeatedly respond to the very same questions may
decrease their effort in recalling the information necessary to form
these reports and rely more on default responses, which are less men-
tally demanding to generate.

In the current article we examine hypotheses regarding three types
of default responses: (1) the default response associated with the
number of recalled affective experiences, (2) the default response
associated with the valence (i.e., positive-negative) of the recalled
affect and (3) the default response associated with the complexity
of reported affect. Thus, our hypotheses do not necessarily concern
time-dependent changes in ‘true’ emotions, but rather time-dependent
changes in reported emotions. In particular, there is no reason to believe
that, in a daily diary study, serial day (as opposed to weekday) has a
systematic effect on experienced emotions, so that any systematic pat-
tern of changes in reported emotions is most likely due to the reporting
process. As subjects dedicate less effort to accessing their daily emo-
tions, they derive their reports not from their experienced emotions,
but rather from a more simplified and less accurate representation of
these emotions.

1.3 | The number of recalled experiences

We begin with an analysis of the effect of serial day on reports on
the number of daily affective experiences. This task requires active
and effortful search in memory for the relevant experiences: the more
intensive the search, the larger the number of recalled—and reported
—experiences. Thus, if serial day is negatively associated with the
intensity of memory search, it should be negatively linked to the num-
ber of reported affective experiences (H1), both positive experiences
(H1a) and negative experiences (H1b). We label these hypotheses the
time-quantity hypotheses.

1.4 | The valence of recalled feelings

Our starting point in studying the relationship between serial day
and the valence of the recalled feelings is the idea that, because
it is more socially desirable to acknowledge positive than negative
feelings—in fact, to view the word in positive terms—reporting about

attitudes and feelings tends to be positively biased (Dodds et al., 2015;

Mezulis et al., 2004; Oishi, 2002; Robinson et al., 1998; Scollon et al.,
2009).

There is evidence that positivity bias increases with uncertainty,
and that when the source of uncertainty is faded memory, this effect
is moderated by effort dedicated to recall. First, there is strong evi-
dence that when uncertainty about judgements increases, judgements
tend to regress towards a positive default response (Denrell & Fang,
2010; Ganzach & Krantz, 1991). Among other things, this is reflected
in memory-based judgements (as opposed to online judgements). In
these judgements, as a result of faded memories, uncertainty about
the precise features of the judged object results in reliance on a (pos-
itive) default response, which leads memory-based judgements to be
more positive than online judgements (Ganzach & Mazursky, 1995;
Skowronski, 2011; Walker et al., 2003). Furthermore, this effect is mod-
erated by the effort dedicated to forming the judgements. When this
effort decreases, the positivity bias increases (Mazursky & Ganzach,
1998). This effect is attributed to the influence of effort on the inten-
sity of memory search: the lower the intensity of the search, the higher
the uncertainty, and the stronger the reliance on the positive default
response (ibid.). Thus, we suggest that when serial day increases and
effort decreases, reports about feelings become more positive (H2).
We label this hypothesis the time-positivity hypothesis.

Our indicators for testing the time-positivity hypothesis are the
reported daily frequencies of positive and negative feelings. Accurate
reporting of these frequencies requires active search for, and evalua-
tion of, positive and negative feelings that occurred during the day. This,
too, requires investing effort in memory search. With time, as the effort
dedicated to this search decreases, we expect that reports will be based
less on actual feelings and more on socially desirable, positively biased,
default values, increasing the reported frequency of positive feelings
with serial day (H2a) and decreasing the reported frequency of nega-
tive feelings (H2b).

1.5 | Time, effort and emotional complexity

In addition to studying time-dependent changes in the number of
recalled experiences and in the valence of retrospective affect we also
study time-dependent changes in affective complexity. Our hypoth-
esis here is that the default response is a low-complexity response,
and therefore that emotional-complexity will show a time-dependent
decrease—a negative relationship between time and complexity (H3).
We label this hypothesis the time-complexity hypothesis. Note that
this hypothesis is consistent with the more general notion of a time-
stereotypicality relationship discussed above, since in our case com-

plexity and stereotypicality are reversely linked.

5 We note that there are also indications for a time-positivity effect in diary studies. Johnson
et al. (2009) found that among psychiatric patients, reports about alcohol use decreased with
time and reports about personal hygiene increased with time. They viewed these results as
stemming from ‘these behaviors’ potential to be influenced by social desirability effects’ (p. 51).
The results of Ouweneel et al.’s (2012) study discussed below also show strong evidence for a
time-positivity effect.



2% | WILEY EASP

GANZACH ET AL.

The time-complexity hypothesis is derived from the idea that the
fewer the mental resources devoted to the reporting about one’s emo-
tions, the lower the emotional complexity revealed by these reports.
This relationship has not yet been observed in diary studies, but has
been observed in a number of studies in which mental resources
were varied and emotions were measured. Thus, for example, Conway
(2000) argues that ‘participants with more attentional resources evi-
dence ... more complex representations of others’ emotions’ (p. 5), and
Thompson et al. (2021) write that ‘only when motivated to apply men-
tal resources do people exhibit emotional complexity’ (p. 8).

Relevant hereis also the literature about the effect of stress on emo-
tions, which suggests that lower levels of stress are associated with a
higher tendency for emotional complexity (see for example Davis et al.,
2004; Ong & Bergeman, 2004; Ong et al., 2006; Carstensen et al., 2000;
but see also Scott et al., 2014). Thus, for example, in their summary of
the literature on emotional complexity, Lindquist and Barrett (2008),
using what they call dialecticism as an indicator for complexity, state
that ‘Greater dialecticism ... is associated with greater resilience and
lower stress’. This relationship between stress and complexity is consis-
tent with our time-complexity hypothesis because less effort and more
stress are analogous in that they both involve lack of availability of
mental resources for sensing complex emotions. Thus, if diary studies
involve time-dependent decrease in effort, the effect of time on emo-
tional complexity should be similar to the effect of stress,

There is much debate about the measurement of emotional com-
plexity (Grossmann et al., 2016). In the current article we rely on two
simple measures of emotional complexity, one for between-dimensions
complexity and another for within-dimension complexity. Between-
dimension complexity is measured by the correlation between positive
and negative affect (Larsen et al., 2017). A highly negative correlation
between PA and NA is indicative of low differentiation between the
two dimensions, suggesting that emotions are unidimensional, whereas
a moderately negative or zero correlation is indicative of a high com-
plexity, indicating that positive and negative emotions can coexist
simultaneously.

Whereas between-dimensions complexity is associated with dif-
ferentiation between the two affective dimensions, within-dimension
complexity is associated with differentiation between emotions within
each of the two dimensions as a result of discrimination between the
various shades of feelings that characterised each of the two dimen-
sions. It is measured by the within-dimension variance of the specific
feelings of the dimension (Grihn et al., 2013).

In sum, our examination of the time-complexitly hypothesis involves
both the examination of the between-dimensions correlation and
the within-dimension variance. We hypothesise that the between-
dimensions correlation strengthens (becomes more negative) with
serial day (H3a) and that the within-dimension variance decreases
(H3b).6

6 Two points are worth noting regarding H3b. First, in extreme cases, we may find a ‘straight-
lining’ effect (see Cole, McCormick, & Gonyea, 2012; Schonla and Toepoel, 2015), where all
feelings receive the very same response, indicating no differentiation between various feel-
ings.Second, in evaluating H3b it is important to note that temporal changes in the within-
dimension variance are influenced not only by temporal changes in emotional complexity but

Quantity of
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FIGURE 1 The study’s theoretical model

1.6 | Summary

Figure 1 summarises our model. In this model serial day affects effort,
which in turn leads to more stereotypical responses characterised by a
decrease in the number of recalled affective experiences, an increase
in the positivity of the reported feelings and a decrease in emotional
complexity. In the figure effort is represented by a broken circle since
itis assumed to mediate the effect of serial day on our dependent mea-
sures, but is not empirically measured in our data.

2 | METHOD

This study is based on data from MIDUS (Midlife in the United States),
a national study of adult Americans. In order to investigate patterns
of change in participants’ affective reports, we analyse MIDUS’ Project
2 (https://www.icpsr.umich.edu/icpsrweb/NACDA/studies/26841/),
which is a daily stress study with 2022 respondents conducted in the
years 2004-2006. Participants’ age ranges from 33 to 84 with an aver-
age of 56.2. Females were 57.2%. The information was obtained using
a daily telephone interview. Monetary compensation of $60 was given
for participation in the diary survey + a base survey. Participants were
randomly assigned to a starting weekday, but the starting weekday
itself was not random—there were more interviews that started at the

beginning of the week than in the weekends (see the Supplementary

also by temporal changes in the random error variance. However, a temporal decrease in the
within-dimension variance can be explained only by a decrease in emotional complexity, and
not by a decrease in error variance. To see why, consider the relationship between subject
i response at time t to item j that measures the affect of this subject at time t on one of
our two dimensions (represented by D):Jjit = Djt + Epjit + ERjit (1)where Jj;t is the judgement
(response), of item j by subject i at time t; Dj; is the subject i dimensional affect - his/her true
affect at time t on this dimension; Epjit represents the differentiation, the extent to which the
affect associated with item j is different from the dimensional affect; Eg;;t is a random error
associated with the response to item j at time t.Under our assumption that true affect does
not change over time, this suggests thatVAR(J;t) = VAR(Epjt) + VAR(ERit) (2) Within our the-
oretical framework, the effect of time on VAR(ERjt)is the opposite of its effect on VAR(Epjt).
While time-induced decrease in effort leads to decrease in VAR(Epjt), it leads to an increase
in VAR(ERjt), because effort is negatively related to measurement error (Kreuter, Mller, &
Trappmann, 2010). Therefore, a decrease in VAR(Jj) can be attributed only to a decrease in
VAR(Epit)-
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Material S1 for details).” Therefore, we controlled in our analysis for
the day of the week effect.

2.1 | Procedure

Participants in the daily study completed a short telephone interview
about their daily experiences. The first interviews lasted approximately
15-20 min, while the other interviews lasted 10-15 min. Our study
uses the first 7 consecutive days, since day eight used a different set
of questions. A total of 14,154 daily interviews were conducted for the

purpose of our study.

2.2 | Measures

2.2.1 | Positive and negative daily affect

The MIDUS measures positive and negative affect based on items
developed by Watson et al. (1988) for the PANAS scale. The PANAS
scale contains 13 positive affect (PA) terms—good spirits, cheerful,
extremely happy, calm and peaceful, satisfied, full of life, close to oth-
ers, feeling like you belong, enthusiastic, attentive, proud, active and
confident (o = .91). The negative affect (NA) terms include restless or
fidgety, nervous, worthless, so sad nothing cheers you up, everything
is an effort, hopeless, lonely, afraid, jittery, irritable, ashamed, upset,
angry, and frustrated, 14 items in total (« = .86). The question asks par-
ticipants to indicate how much time during the day they felt this way,
ranging from none of the time (0) to all of the time (4).

2.2.2 | Number of negative events

This question presents subjects with a list of six negative events and
asks them to indicate whether they have experienced such events dur-
ing the day. The negative events are: an interpersonal conflict, a situa-
tion that could end in an argument but they decided to avoid, a problem
at work, a problem at home, something bad happening to a close other,
perceived discrimination, and any other stressful experiences not cov-
ered by the previous categories. The number of negative events is the
sum of the negative events indicated by the subject. This scale, as well
as the positive events scale below, was adopted from Almeida et al.
(2002).

2.2.3 | Number of positive events

This question presents a list of four positive events and asks subjects to
indicate whether they have experienced these events during the day.
The positive events are: a positive interaction with someone, a positive

7 The reason for that was that once notified about the time of the first interview participants
could reschedule it.
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event at work, a positive event at home, something good happeningtoa
close other, and any other pleasant events not covered by the previous
categories

2.2.4 | Serial day (time)

Throughout the year, each subject was expected to participate in an
8-day sequence of interviews. Notably, there is a certain decrease in
the number of participants over time. At Day 1 all 2022 participants
complied with the interview. The lowest number of participants was on
Day 7, with 1802 responses in total (89.1% of the full sample). Since we
were interested in the effect of time on the reported affective experi-
ences, we used the interview day as a continuous variable. Importantly,
there is no link between interview day and weekday, since each inter-
view started at a different calendric day. Hence, in the analysis we were
able to control for the effects of the calendric day, which has received
attention in previous studies (Bolger et al., 2003; Sheldon et al., 1996).
As explained earlier, since some modifications were made in the affec-
tive measurements at Day 8, only the first 7 first days were included in
the analysis in order to ensure consistency. However, when Day 8 was

included in the analyses, no meaningful differences were found.

2.3 | Analyses
For each of the dependent variables we conducted a multi-level anal-
ysis (using SAS PROC MIXED; the code of the analyses are available
in the Supplementary Material S2) with random intercept and random
slope for serial day in which each respondent had up to seven measures
for each of the study variables (a log transformation was performed
on the number of positive and negative events).® In all the analyses
we controlled for the day of the week, which is known to have a sub-
stantial effect on daily feelings (Stone et al., 2012). In our initial analy-
ses we included age, gender and income as covariates and found only
a few significant weak effects. In particular, older individuals reported
on average higher positive affect and lower negative affect, and also
demonstrated lower variability in the negative affect responses. How-
ever, in order to decrease the amount of missing cases (about 10% did
not answer the income question) and since they are outside the scope
of our article, we did not include these covariates in the final analyses.
In addition, in order to make sure that attrition did not influence our
results, we also estimated models only for subjects that stayed in the
study until the 7th day. The results of these two additional analyses
were very similar to the results of the full sample, with no changes in
the significant effects. The results of these analyses are reported in the
Supplementary Material S3.

An autoregressive covariance structure was used for the data anal-

ysis. This structure does not assume variance homogeneity between

8 Weusea logarithmic transformation here because this is the recommended method to model
count data (Coxe et al., 2009). It captures the idea that changes from 1 to 2 are more meaningful
than changes from 10to 11.
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FIGURE 2 The number of reported positive and negative affective
experiences by serial day. Confidence intervals are +2SE above and
below the mean

separate measurements. This is important, since we argue here that
quality of responses will vary between the days of the study. This
covariance structure was also compared to other commonly used
structures and demonstrated the best fit for our data (Akaike’s Infor-
mation Criterion, AIC).

3 | RESULTS

3.1 | The number of recalled experiences

Figure 2 plots the number of reported positive and negative experi-
ences across participants for each serial day. It is clear from this figure
that, consistent with H1, the number of reported experiences, both
positive and negative, decreases with serial day, a decrease of about
40% for positive events and 55% for negative events. Indeed, when we
regressed the logged number of reported experiences on serial day,
controlling for weekday, the coefficient of serial day was significant

for both positive (b = —0.352, p < .001) and negative experiences
(b=-0.376,p < .001). Table 1 provides the details of the analysis.
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FIGURE 3 The average PA and NA by serial day. The Y-axis scale
for PAis on the left side of the figure, and for NA it is on the right side
of the figure. The standard deviations of average PA are 0.59, 0.60,
0.62,0.61,0.61,0.61 and 0.61 for days 1-7, respectively. The standard
deviations of average NA are 0.0089,0.0078,0.0069,0.0070, 0.0064,
0.0062 and 0.0067 for days 1-7, respectively

Figure 2 also suggests that most of the decline in the number of
reported affective experiences occurred in the early days of the study.
Thus, when we added the squared term of serial day to the regres-
sion, we found that the coefficient of this term was significantly pos-
itive, b = 0.067 and 0.068, both p’s < .001, for the positive and neg-
ative events, respectively, suggesting a curvilinear decline in reported
events (these analyses are reported in the Supplementary Material S3).
This result is consistent with the idea that most of the decline in effort
occurs in the early stages of the study.

3.2 | Positivity

Figure 3 plots the average reported positive and negative daily affect
across participants for each serial day. It is clear from this figure that,
positive affect increases with time while negative affect decreases.
In a regression analysis, the coefficient of serial day is significantly
positive in predicting positive affect (b = 0.007, p = .004) and signif-

TABLE 1 Theeffect of serial day on the log number of positive and negative reported affective experiences

Number of positive experiences reported

Number of negative experiences reported

B SE

Serial day -0.376" 0.017
Monday -0.391" 0.118
Tuesday -0.474" 0.121
Wednesday -0.511" 0.122
Thursday -0.571" 0.122
Friday —0.643"" 0.123
Saturday -0.397" 0.120
AIC 75882.294

Abbreviation: AIC, Akaike’s Information Criterion.
**p <.01, ***p < .001; weekdays are compared to Sunday.

b SE

-0.352"" 0.018
0.826™ 0.135
1.049™ 0.135
0.962™" 0.137
0.643™ 0.136
0492 0.136
0.381" 0.135

73157.966
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TABLE 2 The effect of serial day on daily PA and NA

Positive affect (PA) reported

F_ASP WILEY-1*2?

Negative affect (NA) reported

Serial day 0.007"
Monday —0.059"
Tuesday -0.057"
Wednesday —0.055"
Thursday —0.050"
Friday —0.027
Saturday 0.000
AIC 18416.775

Abbreviation: AIC, Akaike’s Information Criterion.
*p <.05,"p < .01, ***p < .001; Weekdays are compared to Sunday.

icantly negative in predicting negative affect (b = —0.017, p < .001)
(Table 2 presents the details of this analysis). These findings are con-
sistent with H2a and H2b, respectively, and together they support the
time-positivity hypothesis (H2).

Two points are worth noting regarding these results. First, like
the number of reported affective experiences, the larger part of the
increase in positive and the decrease in negative affect occurs in the
early phases of the study, and any change after Day 3 is minor to non-
existent. In an additional analysis, we added the squared serial day
term to the regression models. Consistent with the idea that the major
effects of serial-day occur in the early phases of the study, the square
term was significantly negative (b = —0.007, p = .002) for PA and signif-
icantly positive (b = 0.005, p <.001) for NA (the analyses are reported
in the Supplementary Material S3).

Second, as evidenced in Figure 3, changes in affect are much more
pronounced for negative affect (a decrease of about 50%) than for
positive affect (an increase of about 3%). One possible explanation
for this difference is that in evaluating their daily PA and NA, people
attempt to actively recall the number of positive and negative events
that occurred during the day. For the evaluation of daily PA, the influ-
ence of this active recall is in the opposite direction of the influence
of positivity (the former decreases PA while the latter increases PA),
whereas for daily NA this active recall is in the opposite direction of
positivity (they both decrease NA). In the Supplementary Material 54,
we present path models that estimate the joint influence of positivity

and active recall of events on daily PA and NA.

3.3 | Emotional complexity
3.3.1 | Between-dimensions complexity

Figure 4 shows the relationship between PA and NA as a function
of serial day by plotting the regression coefficients obtained from
regressing PA on NA across subjects (controlling for weekday) for each
of the 7 days of the study. It is clear from this figure that the negative
relationship between PA and NA becomes stronger with serial day (an

SE b SE

0.002 -0.017" 0.001
0.012 0.054™" 0.007
0.013 0.043" 0.007
0.013 0.043™" 0.007
0.013 0.038™" 0.007
0.013 0.029™ 0.007
0.012 0.007 0.007

1707.084

Regression coefficient of PA on NA

'
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-16
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FIGURE 4 Daily regression coefficients of PA on NA. Confidence
intervals are +£2SE above and below the mean

increase of about 41% in the slope), consistent with the idea that emo-
tional complexity decreases and unidimensionality increases.

To test the hypothesis that the between-dimensions complexity
decreases with serial day we performed a multi-level regression of PA
on NA, the serial day and their interaction term, controlling for the
weekday effect, where NA and serial day were both level-1 variables
nested within subjects (see Table 3 for the details of this regression). As
expected, the coefficient of NA was significantly negative (b = —0.947,
p < .001) and the Serial Day x NA interaction term was significantly
negative as well (b = —0.042, p <.001).”

3.3.2 | Within-dimension complexity

Figure 5 plots the average within-subject variance of PA and NA across
subjects for each serial day. It is clear from this figure that both vari-

9 In a recent study that was aimed at increasing emotional differentiation of individuals with
major depressive disorder, Widdershoven et al. (2019) found that emotional differentiation
did indeed increase. However, in this study subjects received treatment (e.g., through feedback
provided by clinicians) that was aimed to increase this differentiation.
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TABLE 3 The effect of serial day on the relationship between PA
and NA

Positive affect (PA)

b SE
Serial day —0.006" 0.002
Negative affect (NA) —0.949" 0.024
Serial day X Negative affect —-0.043" 0.007
Monday -0.017 0.011
Tuesday -0.026' 0.011
Wednesday -0.017 0.011
Thursday -0.011 0.011
Friday —0.002 0.011
Saturday 0.009 0.011
AIC 15460.942

Abbreviation: AIC, Akaike’s Information Criterion.
*p <.05,"p < .01, **p < .001; Weekdays are compared to Sunday.
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FIGURE 5 Average positive affect (PA) and negative affect (NA)
scale variance as a function of serial day. Confidence intervals are
+2SE above and below the mean

ances decrease with serial day (about 25% decrease in the variance
of PA and about 47% decrease in the variance of NA). In regression
analyses, the coefficient for serial day is significantly negative both for
PA scale variance (b = —0.020, p < .001) and for NA scale variance
(b=-0.018,p <.001), fully supporting H3b. Table 4 presents the details
of this analysis.

Like previous effects of serial day, most of the decrease in the vari-
ances of both PA and NA occurred in the early days of the diary study.
Indeed, whenwe included the square term for serial day in the analyses,
it was positive for both PA and NA variances (b's = 0.006 and 0.005,
respectively, both p’s < .001), suggesting diminished decrease in vari-
ability over time (see the Supplementary Material S3 for details).

4 | DISCUSSION

Most, if not all, research in emotions has not distinguished between
‘true’ emotions and reports about these emotions. True, researchers

took into account the fact that reports about emotions are error ridden

and that the reliability of these reports should be considered (Thomas
& Diener, 1990). However, in the current paper we examine the valid-
ity, rather than the reliability, of reports about emotions by assessing
time-dependent biases in these reports. Russell (2003, 2017) did raise
questions regarding the validity of reported emotions, and called for
considering the effects of psychological construction in analysing peo-
ple’s judgements of their affect. However, he did not offer an empirical
method to study this validity, most likely because as long as ‘true’ affect
(core affect in Russell’s terminology) is unknown, it is not clear how
the validity of reports about this affect can be examined. The current
study approaches this issue indirectly. It does not attempt to assess the
correspondence between true emotions and reported emotions, but it
does try to identify biases in these reports and assess the direction of
these biases. This assessment is based on the idea that, in a diary study,
serial day (as opposed to weekday) does not have a systematic effect
on experienced emotions, so that any systematic pattern of changes in
reported emotions must be due to the reporting process.

Although our approach is somewhat similar to that of Russell (2003,
2017),itis worthwhile noting that while Russell suggested that ‘Feeling
bad is one thing, judging something to be bad is another’, we suggest
that ‘Feeling bad is one thing, reporting a bad feeling is another’. The
difference is that Russell (2003, 2017) distinguishes between the expe-
rience of contemporary affect on the one hand and the judgement of
the affective qualities of the situation as pleasant or unpleasant on the
other hand. We distinguish between the delayed evaluation of affect
and the report about this affect. However, to the extent that one’s own
affect is the judged stimuli, our view coincides with Russell’s.

Caution should be exercised in generalisations based on the cur-
rent results. First, the current work examines the effect of time on
delayed evaluation of extended (daily) affective experiences. The
picture may be different when studying the effect of time on the
evaluation of contemporary affective experiences, since the evaluation
of contemporary affect may be less sensitive to constructionist biases:
delayed affective reports involve retrieval of affective information
from memory, whereas contemporary affective reports are primar-
ily based on direct access to one’s feelings. Second, our frequency
measure of affect may be more sensitive to cognitive construction
of emotions than other measures, particularly intensity measures of
affect, since the former calls for cognitive construction, whereas the
latter involves direct access of experienced affect. This argument is
consistent with the finding that a frequency format is characterised by
stronger bidimensionality (Watson, 1988) and with Russell’s view that
bidimensionality characterises cognitive evaluations of affect more
than it characterises core affect.1? Finally, the interviews we analysed
involved direct interactions (via phone calls) between interviewers

and interviewees. The effect of social desirability, and therefore

10 On the other hand, there are reasons to believe that we should not expect consider-
able method-dependent differences in the effect of effort on reported affect; that is, that
diary studies based on contemporary intensity measures of momentary experiences will yield
similar results. First, even accessing current feelings is a cognitive process that requires effort
(Bradley, 2014; Ellis, Thomas & Rodriguez, 1984); and second, by and large, the pattern of
delayed affective reports tends to be similar to the pattern of contemporary affective reports
and so does the pattern of reports elicited by frequency format and reports elicited by intensity
format (Watson, 1988; Ganzach & Yaor, 2019).
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TABLE 4 The effect of serial day on the within-dimension variabilities

Positive affect (PA) scale variance

b

Serial day -0.020"
Monday 0.049™"
Tuesday 0.026
Wednesday 0.022
Thursday 0.026
Friday 0.018
Saturday 0.007
AIC 16580.443

Abbreviation: AIC, Akaike’s Information Criterion.
*p <.05,"p < .01, ***p < .001; Weekdays are compared to Sunday.

the effect of time, in other modes of interviews (e.g., anonymous
filling of questionnaires vs. face-to-face interviews) may be quite
different.

Itis interesting to compare here the current study to a recent study
by De Vuyst et al. (2019). Although these authors were not interested
in the effect of serial day on affective reports,! their data are still rel-
evant to our work since they reveal no effect of time on the level of
reported emotions (see Figure >1, p. 8). The difference between these
results and ours may be due to the small sample size in the Vuyst et al.
study (90 participants per condition) compared to the much larger sam-
ple size of about 2000 in our study. However, it is also possible that
the difference has to do with the fact that De Vuyst et al. (2019) was
an experience sampling study in which subjects were contacted quite
a few times during each day and asked to report about their imme-
diate momentary feelings. Reports about immediate feelings may be
less prone to memory biases than retrospective reports about daily
feelings such as the ones analysed in the current work.'2 Thus, there
is a need for more work to examine whether the effects observed in
the current study generalise to other types of experience sampling
methods.

We turn now to a comparison between our study and Shrout et al.
(2018), who also found a clear effect of time on emotions. First, despite
the similarities between the results of Shrout et al. (2018) and ours with
regard to negative affect (they also found a temporal decrease in NA), 13
there are also important differences. First, unlike our study, most of
Shrout et al.’s (2018) data were collected from subjects awaiting impor-
tant examinations; thus the effect of serial day in their data was con-
founded with the effect of proximity to the exam.'* Second, our results

11 The study showed that continuously reporting on either positive emotions, negative emo-
tions or non-emotional internal state has no impact, either on the global level of emotional
experience or on the level of depressive symptoms.

12 1 this respect our discussion of De Vuyst et al (2019) is relevant also to that of Eisele et al.
(2020) discussed in Section 1. The two studies are similar in that they were both low-powered
experience sampling studies with frequent daily contacts.

13 This effect of time on negative affect appears to be robust—it was also found in Knowles
et al. (1996) and Sharpe & Gilbert (1998), which were reviewed in Section 1.

14 The initial elevation and later decline may involve a therapeutic effect, which was not con-
vincingly ruled out by Shrout et al. (2018)
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Negative affect (NA) scale variance

SE b SE

0.002 -0.018" 0.001
0.012 0.070" 0.007
0.013 0.049™ 0.007
0.013 0.055"" 0.007
0.013 0.048™ 0.007
0.012 0.032" 0.007
0.012 0.014 0.007

10987.148

concerning decrease in emotional complexity are unrelated to the ini-
tial elevation effect suggested by Shrout et al. (2018), but are consis-
tent with the idea that decreased emotional complexity is a default
response.

Finally, a most important difference between our results and Shrout
etal.(2018) is that they observed a decreased PA with time (which they
explain by aninitial elevation bias), whereas we observed anincrease in
PA over time (which we explain by a late social desirability bias). Thus,
the pattern of temporal changes in PA can be viewed as a critical test of
our approach versus Shrout et al.’s approach. In this respect it is inter-
esting to refer the reader to an earlier article, Ouweneel et al. (2012),
who present results of a diary study about the within-person relation-
ship between positive emotions and work engagement and report that
they unexpectedly found a strong effect of serial day which they could
not explain, in which participants’ positive feelings about their work
became more positive over time: ‘in our analyses we only controlled for
the linear effect of time. This is not common in diary studies in the field
of organizational psychology. However, results show that it is advisable
to include time in multilevel analyses’ (p. 1146). Clearly, these results
are consistent with the pattern of increased positivity over time that
we find in our data, but not with the pattern of decreased positivity
found by Shrout et al.

4.1 | Limitations, alternative explanations and
future research

A significant limitation of the current study is that our mediator
variable—-effort—is not measured. While the data presented in the
article suggest clear and strong relationships between our independent
variable (time, or serial day) and our dependent variables (number of
recalled events and intensity and complexity of emotions), there is no
empirical evidence in our data that supports the idea that effort (or
related constructs) mediates these relationships. Obviously, stronger
support for our model could be provided if effort were to be measured,

or even manipulated. The preferred measurement of effort would be
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unobstructed measures such as questionnaire filling time, although
such measures may by themselves be problematic (see Van Berkel et al.,
2019). An even better support for the role of effort on the effect of
time on reporting could be provided by experimental manipulation
of effort or related constructs, for example by examining the effect
of compensation on the relationship between serial day and affective
reports.

As our literature review indicates, decreased effort is but one type
of reactivity to continuous reporting, and alternative explanations
for the changes in affective reports cannot be completely ruled out.
For example, continuous reporting may increase reflections on one’s
feeling, which in turn leads to increase [decrease] in positive [nega-
tive] affect. It may be even possible that by reporting about nega-
tive events, people realise what are the circumstances that lead to
such events and learn to avoid them. However, we believe that the
idea that over time responses become more stereotypical, reflecting
an easy-to-generate default response, provides the most comprehen-
sive account for the data. For example, the positive effect of reflect-
ing on one’s feeling may explain the increase in positive affect and
decrease in negative affect, but cannot explain the decrease in report-
ing about both positive and negative events; or learning to avoid
negative events may explain the decrease in reports about negative
events, but is inconsistent with the decrease in reports about positive
affect.

The general notion of time-stereotypicality relationship is also
consistent with the decrease in emotional complexity, both between
dimensions and within dimensions. We suggest that this decreased
complexity is associated with declining effort leading to simplified
affective reports. Note, however, that it is not clear what are the
heuristics that underlie this simplified reporting. One possible expla-
nation is that when effort decreases, affective reports are derived
more from dispositions (e.g., trait PA/NA) and less from actual affective
experiences (e.g., the number and strength of positive/negative
events). This proposition is an interesting subject for future
research.

Finally, it is important to keep in mind that, by and large, reactivity
is influenced by a number of processes that simultaneously shape the
effect of continuous reporting, of which decreased effort is just one.
Some of these processes may improve the accuracy of reporting, some
of them may impair it, and some of them may actually change the phe-
nomena which we measure. Future research could examine how dif-
ferent diary survey designs are associated with different systematic
changes in affective reporting and which mechanisms underlie these

changes.

5 | CONCLUSIONS

In the article we demonstrate three effects of serial day on affect:
decrease in the remembered number of affective experiences, increase
in positivity and decrease in emotional complexity. All these effects are
associated with subjects’ responses becoming more and more stereo-

typical, increasingly based on a default response. It is clear, however,

that although the psychological processes that lead to these default
responses are similar in that they are all associated with decreased
effort, they involve different default responses and different mech-
anisms by which reduced effort leads to reliance on these default
responses.
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