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FIGURE 7 | Brief conclusions on procrastination research.

2021). Therefore, how to identify those different forms of
procrastination, and then to reduce their adverse outcomes, will
be important to discuss.

Second, antecedents and consequences of procrastination are
further explored over time. On one hand, how procrastination
occurs arises hot discussions from diverse dimensions including
time management, personality traits, contextual characteristics,
motivational and cognitive factors successively. Interestingly,
investigations about neural evidences under procrastination
have been emerging, such as the underlying mechanism of
hippocampal-striatal and amygdala-insula to procrastination
(Zhang et al, 2021). Those antecedents can be divided
into internal factors and external factors. Internal factors
including character traits and cognitive maladjustments have
been elucidated fully, but scant discussion has occurred about
how external factors, such as task characteristics, peers’ situations,
and environmental conditions, influence procrastination (Harris
and Sutton, 1983; He et al, 2021). On the other hand, high
prevalence of procrastination necessitates the importance to
identify the negative consequences including direct and indirect.
Prior research paid more attention to direct consequences,
such as low performance, poor productivity, stress and illness,
but the indirect consequences that can be brought about by
procrastination remain to be unclear. For example, “second-
hand” procrastination vividly describes the “spillover effect” of
procrastination, which is exemplified by another employee often
working harder in order to compensate for the lost productivity
of a procrastinating coworker (Pychyl and Flett, 2012). Although
such phenomena are common, adverse outcomes are less well
investigated. Combining the contexts and groups involved,
targeted discussions about the external antecedents and indirect
consequences of procrastination are expected.

Third, empirical research toward procrastination emphasizes
more on validity. When it comes to previous research,
longitudinal studies are often of small numbers. However,
procrastination is dynamic, so when most studies focus on
procrastination of students’ sample during just one semester
or several weeks, can limit the overall viewpoints about
procrastination and the effectiveness of conclusions. With
the development of research, more and more longitudinal
explorations are springing up to discuss long-term effects of
procrastination through behavioral observation studies and so
on. Besides, how to design the research and collect data evolves
gradually. Self-reported was the dominant method to collect
data in prior research, and measurements of procrastination
usually depended on different scales. However, self-reported
data are often distorted by personal processes and may not
reflect the actual situation, even to overestimate the level of
procrastination (Kim and Seo, 2015; Goroshit, 2018). Hence,
innovative studies start to conduct field experimental designs
to get observed information through randomized controlled
trials. For the following research, how to combine self-reported
data and observed data organically should be investigated
and refined.

This bibliometric analysis to procrastination is expected to
provide overall perspective for future research. However, certain
limitations merit mentioning here. Owing to the limited number
of pages allowed, it is difficult to clarify the related articles
in detail, so discussion tends to be heuristic. Furthermore, the
data for this research comes from the Web of Science database,
and applying the same strategy to a different database might
have yielded different results. In the future, we will conduct
a systematic analysis using diverse databases to detect pivotal
articles on procrastination research.
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Recreation Management, University of Manitoba, Winnipeg, MB, Canada

Much is known about the antecedents and outcomes of procrastination when
comparing students to one another (i.e., between-person level). However, little is
known about the antecedents and outcomes of procrastination when comparing the
courses taken by the students during a semester (i.e., within-person level). In this
study, we proposed that examining procrastination at both levels of analysis should
improve our understanding of the academic experience of students. At both levels,
we examined the mediating role of procrastination in the associations between two
dimensions of motivation (i.e., autonomous and controlled) and indicators of academic
achievement (i.e., grades) and well-being (i.e., positive and negative affect). A sample
of 359 university students completed questionnaires measuring their motivation,
procrastination, and affect in each of their courses. The official final course grades
were obtained at the end of the semester. Multilevel mediation analyses with structural
equation modeling were conducted to test our hypotheses. At the between-person
level, the indirect effects revealed that higher controlled motivation was significantly
associated with worse outcomes (i.e., worse grades and higher negative affect) via
higher levels of procrastination. At the within-person level, the indirect effects revealed
that lower autonomous motivation was significantly associated with worse outcomes
(i.e., worse grades, lower positive affect, and higher negative affect) via higher levels of
procrastination. Overall, this study shows that different pathways at each level of analysis
may explain how procrastination can be detrimental for the success and well-being of
university students.

Keywords: multilevel modeling, well-being, academic achievement, procrastination, motivation

INTRODUCTION

Learning to manage one’s time is an integral part of university life (e.g., Rothschild-Checroune et al.,
2012; Hurst et al., 2013; Abdulghani et al., 2014). Academic tasks (e.g., exams, papers, lab reports,
and team projects) often have strict deadlines and students need to study or work on these tasks
regularly throughout the semester to avoid feeling overwhelmed at the last minute. Some students

Frontiers in Psychology | www.frontiersin.org 91

February 2022 | Volume 12 | Article 786249


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.786249
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyg.2021.786249
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.786249&domain=pdf&date_stamp=2022-02-14
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.786249/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Kljajic et al.

Multilevel Procrastination Across Courses

struggle to manage their time more than others and thus
procrastinate by putting off their academic tasks even though
they are aware that their delay will lead to negative consequences
(Steel, 2007). The consequences of procrastination are well-
documented with meta-analyses showing that it is associated with
poorer well-being (van Eerde, 2003; Steel, 2007) and academic
achievement (e.g., Richardson et al., 2012; Kim and Seo, 2015).
Students who procrastinate more than others thus seem to have
more difficulty adjusting to the demands of academic life.

However, students do not behave in the same way across
all their courses during a semester. For example, a hypothetical
student named Sam might say that they rarely procrastinate in
general, but that they frequently procrastinate in their Biology
course. Why does Sam procrastinate more in Biology than in
their other courses? What are the consequences of Sam’s frequent
procrastination in Biology? A recently proposed multilevel
perspective on procrastination across courses has shown that
within-person course procrastination is negatively related to
within-person final course grade (Kljajic and Gaudreau, 2018).
This means that Sam would be expected to have a lower grade
in Biology than in their other courses. As a next step in this new
research venue, we propose to expand the nomological network
of procrastination by examining its antecedents and outcomes.
More precisely, we tested the mediating role of procrastination
in the relations between two dimensions of motivation and
indicators of achievement and emotional well-being both across
students (i.e., between-person level) and across the courses taken
by each student during a semester (i.e., within-person level).

Two Dimensions of Motivation,

Academic Achievement, and Well-Being
Students have various reasons for being engaged in their
academic courses. According to Self-Determination Theory
(SDT; Deci and Ryan, 2000; Ryan and Deci, 2020), these
reasons can be described as regulatory styles and classified
into two dimensions of motivation. The first dimension,
called autonomous motivation, includes regulatory styles that
reflect a deliberate choice to do an activity. Students with
high autonomous motivation are engaged in their academic
tasks because they are perceived as inherently interesting and
enjoyable (i.e., intrinsic regulation), as closely aligned with their
foundational values and interests (i.e., integrated regulation), or
as personally valuable (i.e., identified regulation). The second
dimension of motivation, called controlled motivation, includes
regulatory styles that reflect internal or external pressure to do an
activity. Students with high controlled motivation are engaged in
their academic tasks because they want to avoid feelings of shame
or guilt due to failure or want to experience better self-esteem due
to success (i.e., introjected regulation) or because they want to
receive a reward or avoid a punishment (i.e., external regulation).
One of the main hypotheses of SDT is that more autonomous
regulatory styles should be associated with more engagement,
learning, and well-being in the academic domain (Ryan and
Deci, 2020). As such, autonomous and controlled motivation are
expected to be related differently to outcomes, with autonomous
motivation being related to better academic outcomes.

Motivation is often considered as an important ingredient
for academic success (Guay et al., 2008). Students who do their
academic tasks for autonomous reasons would be most likely to
be driven to produce high-quality work and, as a result, achieve
very good grades. Several meta-analytical findings have shown
that indicators of autonomous motivation (i.e., intrinsic and/or
identified regulation) are positively associated with achievement
in the academic domain (Richardson et al., 2012; Cerasoli
et al., 2014; Taylor et al.,, 2014; Howard et al., 2021). Likewise,
recent studies with university students have generally found that
autonomous motivation is significantly and positively correlated
to academic achievement (e.g., Bonneville-Roussy et al., 2017;
Gareau and Gaudreau, 2017; Yu et al, 2018; Orsini et al,
2019). By contrast, students who do their academic tasks for
controlled reasons would most likely do just enough to finish
their work without necessarily spending more time on improving
its quality. One small-scale meta-analysis with studies using
only the Academic Motivation Scale (Vallerand et al., 1992) has
shown that indicators of controlled motivation (i.e., introjected
and external regulation) are negatively associated with academic
achievement (Taylor et al,, 2014). However, another broader
and more recent meta-analysis has instead found no significant
association between indicators of controlled motivation and
academic achievement (Howard et al., 2021). Similarly, recent
studies with university students have generally found a negative,
albeit mostly non-significant correlation between controlled
motivation and academic achievement (e.g., Bonneville-Roussy
et al., 2017; Jeno et al., 2018; Gareau et al, 2019; Aydin and
Michou, 2020). Overall, these findings indicate that autonomous
and controlled motivation play a differential role on academic
achievement. Although the evidence of the negative role played
by controlled motivation is somewhat inconclusive, having more
autonomous motivation is clearly a relevant ingredient for greater
academic success.

Motivation is also considered as a key variable that can
enhance the emotional well-being of students (Ryan and Deci,
2009). Students with high autonomous motivation freely choose
to do their academic tasks and, for them, those tasks are perceived
as interesting, valuable or personally important. Therefore, such
students are more likely to experience better emotional well-
being. Meta-analytical findings support this proposition by
showing that indicators of autonomous motivation (i.e., intrinsic
and identified regulation) are related to higher positive affect
and lower negative affect in the academic setting (Howard et al.,
2021). Also, when affect is measured in a dispositional/general
way or during a medium time-frame (e.g., over a few weeks),
autonomous motivation is correlated positively to positive affect
and negatively to negative affect (e.g., Litalien et al., 2013, 2015;
Waaler et al., 2013; Garn et al., 2019). Conversely, students with
high controlled motivation feel an obligation to do academic
tasks due to internal or external pressures and, as a result,
they are more likely to experience conflicted emotions. A recent
meta-analysis showed that indicators of controlled motivation
(i.e., introjected and external regulation) are positively related
to negative affect; however, conflicting evidence is found for
positive affect (Howard et al., 2021). When affect is measured
in a dispositional/general way or during a medium time-frame,
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negative affect is usually significantly and positively correlated to
controlled motivation, whereas the correlation between positive
affect and controlled motivation tends to be negative but mostly
non-significant (e.g., Litalien et al., 2015; Garn et al,, 2019
Sanjuan and Avila, 2019). Taken together, these results suggest
that autonomous motivation is related to better emotional well-
being (i.e., higher positive affect and lower negative affect),
whereas controlled motivation is related to worse emotional
well-being to a certain extent (i.e., higher negative affect).

In order to experience success and well-being, students benefit
not only from the right type of motivation, but also from an
ability to prioritize the completion of academic tasks over other
appealing options (e.g., spending time with friends, watching a
movie). When students delay starting or completing an academic
task even though they anticipate the negative consequences due
to their delay, they are said to be procrastinating (Steel, 2007).
Students who procrastinate tend to produce low-quality work and
experience more negative affect, such as anger, anxiety, shame,
sadness, and dissatisfaction (Patrzek et al., 2012; Grunschel et al.,
2013). As shown in Figure 1, we propose that procrastination
could act as a mediator that can explain how two dimensions of
motivation (i.e., autonomous and controlled) relate to academic
outcomes (i.e., achievement and affect).

The Mediating Role of Procrastination
Motivation is recognized as playing an important role in the
capacity to self-regulate (Molden et al, 2016). On the one
hand, students with high autonomous motivation - who perceive
their courses as engaging or valuable — would be less likely
to constantly and irrationally delay the completion of their
academic tasks. Accordingly, studies have found, for the most
part, that autonomous motivation is significantly and negatively
correlated to procrastination in the academic domain (e.g.,
Vansteenkiste et al., 2009; Katz et al., 2014; Mouratidis et al.,
2018). Indicators of autonomous motivation (i.e., intrinsic and
identified regulation) were also mostly negatively correlated to
procrastination (Senécal et al., 1995; Lee, 2005; Seo, 2013). On
the other hand, students with high controlled motivation — who
put pressure on themselves or perceive an external pressure
to work on their academic tasks - would be more likely to
frequently postpone the completion of their academic tasks
to another day. Indeed, most studies in the academic domain
have shown a significant and positive correlation between
controlled motivation and procrastination (e.g., Vansteenkiste
et al., 2009; Mih, 2013; Mouratidis et al., 2018). Furthermore,
indicators of controlled motivation (i.e., introjected and/or
external regulation) tend to be positively - although not
necessarily significantly — correlated to procrastination (Senécal
et al, 1995; Lee, 2005; Seo, 2013). Overall, despite the
limited number of studies conducted on the two dimensions
of motivation and procrastination in the academic setting,
the results seem to be fairly consistent: Autonomous and
controlled motivation are generally related to less and more
procrastination, respectively.

Procrastination is expected to have a negative influence
on academic achievement. Many students who procrastinate
eventually experience the time pressure to complete an academic

task before a deadline and the accumulation of multiple academic
tasks to complete at the same time (Patrzek et al., 2012; Grunschel
et al, 2013). As a result, these students often do not have
enough time to produce high-quality work and get excellent
grades. Meta-analytical findings have shown that students who
procrastinate more tend to obtain lower grades than students who
procrastinate less (van Eerde, 2003; Steel, 2007; Richardson et al.,
2012; Kim and Seo, 2015). Even in the courses in which university
students procrastinate more than their own average, they tend
to obtain lower grades compared to their own average (Kljajic
and Gaudreau, 2018). Hence, studies have generally shown that
procrastination is negatively related to academic achievement.

Procrastination is also expected to be related to worse
emotional well-being. When students procrastinate, they might
experience temporary relief by avoiding an academic task that is
considered aversive. However, procrastination tends to increase
self-generated stress and students often end up feeling worse
after they procrastinate (Sirois and Pychyl, 2013). A small-
scale meta-analysis with samples of community participants and
students revealed that procrastination was significantly negatively
associated with positive affect (r = —0.29) and significantly
positively associated with negative affect (r = 0.31; Sirois et al.,
2019). Likewise, many studies conducted with university students
have shown that procrastination is associated with lower positive
affect and greater negative affect (e.g., Turban et al., 2013; Blouin-
Hudon and Pychyl, 2015; Balkis and Duru, 2016; Choy and
Cheung, 2018; Gautam et al,, 2019). Overall, these findings
indicate that procrastination is related to worse emotional well-
being (i.e., lower positive affect and higher negative affect).

The Present Study

The multilevel perspective proposed by Kljajic and Gaudreau
(2018) to measure procrastination and grades across courses was
used as a foundation to develop the present study. In their study,
Kljajic and Gaudreau (2018) examined the relation between
procrastination and grades across students (i.e., between-person
level) and across the courses taken by each student during the
semester (i.e., within-person level). First, they found that a large
percentage of the variance (i.e., 39%) in procrastination and
grades was due to the fluctuations across courses (i.e., within-
person level), which warranted the usage of a multilevel model.
Second, they found a significant and negative association between
procrastination and grades at both levels of analysis. However,
the results were interpreted differently at each level of analysis.
At the between-person level, they found that students who
procrastinated more than others tended to obtain a lower average
grade than others. At the within-person level, they found that
in the courses in which students procrastinated more than their
own average, they tended to obtain a lower final course grade
than their own average. Taken together, these results revealed the
value of investigating procrastination across the courses taken by
university students during a semester.

The present study also measured the relation between
procrastination and grades at two levels of analysis. However,
we also built upon the study of Kljajic and Gaudreau (2018)
in two ways: (a) we proposed two motivational antecedents of
procrastination, and (b) we added two indicators of emotional
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FIGURE 1 | Hypothesized multilevel mediation model.

Course Positive
Affect

Course Negative
Affect

well-being as outcomes of procrastination. More specifically, we
investigated the mediating role of procrastination in explaining
how autonomous and controlled motivation relate to three
academic outcomes (i.e., grades, positive affect, and negative
affect) at the between-person and within-person levels of analysis.
We hypothesized that the findings would be comparable at the
two levels (see Figure 1). However, the results would hold a
distinct conceptual meaning at each level.

Between-Person Interpretation (Comparing Students
to One Another)

We hypothesized that students with lower autonomous
motivation and higher controlled motivation would tend to
procrastinate more. In turn, we hypothesized that students who
procrastinate more would tend to have a lower average grade and
positive affect and a higher negative affect.

Within-Person Interpretation (Comparing Courses to
One Another Within Each Student)

In the courses in which students have lower autonomous
motivation and higher controlled motivation, we hypothesized
that they would tend to procrastinate more. In turn, in the courses
in which students procrastinate more, we hypothesized that they
would tend to have lower course grades and course positive affect,
and higher course negative affect.

MATERIALS AND METHODS

Participants

Participants were recruited in the student pool of the integrated
system for participation in research at the University of Ottawa,
in Canada. These students were recruited in their first-year
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introductory psychology or linguistics courses or in their second-
year research methods in communication course. Participants in
our study were 359 undergraduate students (71.3% female and
28.7% male). Their age ranged from 16 to 46 years (M = 19.27,
SD = 3.24) and they were in their first (68.2%), second (18.1%),
third (9.7%), or fourth (3.9%) year of study. Participants were
enrolled in health sciences (30.4%), social sciences (29.2%),
science (22.6%), arts (7%), engineering (2.8%), management
(1.7%), or in multiple faculties (6.1%). They reported that
they were taking two (0.8%), three (1.9%), four (22.3%), five
(71%), or six (3.9%) courses during the semester. Participants
described their ethnic background as European-Canadian/White
(46.4%), Asian (22.3%), Arabic (10.9%), African-Canadian/Black
(6.1%), Hispanic/Latino (1.7%), Aboriginal/Native (0.6%), or
other (12%). They were living with their parents (42.6%), in a
residence (29.7%), or in an apartment (27.7%) and they received
a full scholarship (3.9%), a partial scholarship (57%), or no
scholarship (39.1%) to cover their tuition fees. Some students
(41.2%) had to work during the semester and they worked on
average 14.86 h per week. This study was approved by the
Research Ethics Board of the university.

Procedure

During the fall semester 2019, university students were recruited
to participate in a study on their academic experience in each
of their courses. The recruitment was conducted online via
an integrated system for participation in research. We opened
the survey a month after the beginning of the semester to
ensure that the participants could reflect on their general
experience in each of their courses. All participants completed the
consent form for the study. Participants completed demographic
and socio-economic questions before they reported how many
courses they were taking in the current semester using a
drop-down menu including options from one to six courses.
Participants were then redirected to the course-related part
of the survey that matched their answer on the drop-down
menu. For example, if a participant indicated that they had
five courses, they were redirected to the webpage “Questions
about your five courses” in which they were asked to complete
the same questionnaires for each course. For each course,
participants were asked to report the course code (e.g., PSY-
1101-C) and the name of the professor before they completed
questionnaires referring to that course. After the questionnaires
for the last course were completed, participants were thanked
for their participation in the study and they received one
point toward their introductory psychology or linguistics
course or their research methods in communication course
as compensation.

Measures

Course Autonomous and Controlled Motivation
(Independent Variables)

A 10-item questionnaire was used to measure motivation
according to SDT (Gareau and Gaudreau, 2017). Participants
indicated the extent to which each item corresponded to a reason
why they were enrolled in the referred course on a scale from

1 (not at all for this reason) to 7 (totally for this reason). The
items measuring intrinsic regulation (e.g., “Because I truly love
it”; two items), integrated regulation (e.g., “It is part of who I
am as a person’; two items), and identified regulation (e.g., “In
order to pursue goals that are important to me”; two items) were
averaged to create a score of autonomous motivation (within-
person o = 0.83; between-person o = 0.91). The items measuring
introjected regulation (e.g., “Otherwise, I would feel guilty”;
two items) and external regulation (e.g., “Somebody is putting
pressure on me”; two items) were averaged to create a score of
controlled motivation (within-person a = 0.74; between-person
a = 0.94).

Course Procrastination (Mediating Variable)

A 3-item questionnaire was used to measure procrastination
(Kljajic and Gaudreau, 2018) based on items from past
questionnaires (Solomon and Rothblum, 1984; Steel, 2010). For
each course, participants were presented with a definition of
procrastination (“Procrastination refers to when we delay starting
or completing some task even though we are aware that negative
consequences will probably follow the delay”) and were then
asked to think about their procrastination on academic tasks (e.g.,
studying for an exam or writing a term paper) outside of class.
They then rated the degree to which they agreed with each item
for the referred course on a scale from 1 (Not at all agree) to 5
(Totally agree). The reliability of this questionnaire was good in
this study (within-person o = 0.84; between-person a = 0.93).

Course Final Grade (Dependent Variable)

For the purposes of this study, participants were given the option
to grant access to their official final grades in each of their courses
at the end of the semester via the Registrar’s Office. A total of 240
participants (67% of the sample) agreed to grant access to their
final grades in all their courses. The final grades were based on the
official 11-point grading system used by the university: 0 = F (0-
39%), 1 = E (40-49%), 2 = D (50-54%), 3 = D + (55-59%), 4 = C
(60-64%), 5 = C + (65-69%), 6 = B (70-74%), 7 = B + (75-79%),
8=A — (80-84%), 9 = A (85-89%), and 10 = A + (90-100%).

Course Positive and Negative Affect (Dependent
Variables)

A 9-item questionnaire was used to measure positive and negative
affect (Emmons, 1992). Participants indicated the extent to
which they felt a certain way over the past 2 weeks in the
referred course on a scale from 1 (Not at all) to 7 (Totally).
Four adjectives measured positive affect (e.g., happy and joyful)
and five adjectives measured negative affect (e.g., frustrated
and worried/anxious). In this study, the reliability of this
questionnaire was excellent for positive affect (within-person
a = 0.94; between-person a = 0.95) and very good for negative
affect (within-person a = 0.88; between-person o = 0.91).

Plan of Analyses

The analyses were conducted in Mplus version 8 (Muthén and
Muthén, 1998-2017). We used Multilevel Structural Equation
Modeling (MSEM; see Preacher et al, 2010) to test our
hypothesized mediation model at each level of analysis. In
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MSEM, the within-person variables are implicitly group-mean
centered (Preacher et al., 2010). The full information maximum
likelihood (FIML) was used to handle missing data and the robust
maximum likelihood estimator (MLR) was used to obtain robust
standard errors and chi-square test statistics correcting for non-
normality. All paths were treated as fixed effects, because random
effects are computationally demanding for such a complex model
and would lead to errors in model estimation." Multiple fit indices
were used, namely the chi-square (x?), CFI, TLI, RMSEA, and
SRMR (the last one includes a value at each level of analysis).
Nested models were compared with a scaled chi-square difference
test (Satorra and Bentler, 2010) using an online calculator?.

RESULTS

Preliminary Analyses

When we examined our initial sample of 378 university students,
we found that 12 participants did not complete any of the relevant
questionnaires for this study and we thus removed them for
the analyses. We then examined whether the sample included
potential outliers. At the within-person level, we calculated the
within-person correlations between all the variables of interest
for each participant. Each participant could have up to 15
within-person correlations, which were then transformed into
z-scores. At the between-person level, the average scores of
each variable were also transformed into z-scores. Participants
were considered to be potential outliers at each level of analysis
if the two following conditions were met: (a) they had a
z-score above 3 or below -3 and (b) they were clearly apart
from the rest of the sample based on a visual inspection of
the distribution. Furthermore, participants could be considered
as potential multivariate outliers at the between-person level
if their computed score of Mahalanobis distance was higher
than the critical value [¥2(6) = 22.46, p < 0.001]. Based on
these screening methods, we found no outliers at the within-
person level and seven outliers at the between-person level. We
conducted the analyses with the outliers (n = 366) and without
the outliers (n = 359) and we found that some parameters
changed considerably once the outliers were removed. Therefore,
we decided to exclude the seven outliers for the analyses and our
final sample included 359 university students.

'Parameter estimates with fixed vs. random effects were compared using
traditional multilevel modeling. The first model examined the relations from
the two types of motivation to procrastination. The second model examined
the relations from the two types of motivation and procrastination to the three
outcomes. All the compared parameter estimates were very similar. Only the
association between controlled motivation and grades was noticeably different in
a model with fixed effects (B = —0.248, 95% CI = —0.469, —0.027, p = 0.028)
vs. random effects (B = —0.202, 95% CI = —0.425, 0.022, p = 0.077). Although
the statistical significance of this association changes from one model to another,
the effect sizes are comparable. Furthermore, the association between controlled
motivation and grades is not a central link in our mediation model and we have
no evidence that this small change in effect size affects the rest of the model in
significant ways. Overall, we believe that these sensitivity analyses suggest that
our final results are most likely not affected in important ways by the absence of
random effects in our MSEM model.

Zhttp://www.thestatisticalmind.com/calculators/SBChiSquareDifferenceTest.htm

Descriptive statistics and bivariate correlations can be found
in Table 1. Of particular interest, we found substantial within-
person variability for all the variables in this study (i.e., between
34 and 76%). In other words, all the variables fluctuated
considerably across the courses that the students were taking
during the semester, which indicated the relevance of using a
multilevel framework to test our hypotheses.

We conducted a step-by-step model building approach to
determine the model that would provide the best fit to the data
while also being the most parsimonious (see Table 2 for the fit
indices of each model). In Model 1, procrastination was assumed
to be a full mediator of the relations between the two dimensions
of motivation and academic outcomes. None of the direct effects
were thus estimated at both levels of analysis. All the fit indices
of this first model were poor and unacceptable. In Model 2,
procrastination was assumed to be a full mediator at the between-
person level, but a partial mediator at the within-person level.
That is, all the direct effects were added at the within-person level
only. The scaled chi-square difference test revealed that Model 2
provided a better fit to the data compared to Model 1. However,
the fit indices of the second model remained unsatisfactory for
the most part. All the within-person direct effects were significant
and were thus kept in the next model. In Model 3, procrastination
was assumed to be a partial mediator at both levels of analysis. In
other words, all the direct effects were also added at the between-
person level. The scaled chi-square difference test showed that
Model 3 provided a better fit than Model 2. However, the third
model was fully saturated (i.e., zero degree of freedom). Two
between-person direct effects were found to be non-significant,
namely the relation between controlled motivation and positive
affect and the relation between autonomous motivation and
negative affect. These two direct effects were removed in the
fourth model. The scaled chi-square difference test indicated that
Model 4 did not significantly differ from Model 3. Nevertheless,
the fit indices of Model 4 were excellent and this model was more
parsimonious than Model 3. Therefore, Model 4 was chosen as
the final model.

Main Analyses

The unstandardized parameter estimates of the final model at
both levels of analysis are illustrated in Figure 2. The total, direct,
and indirect effects are shown in Table 3.

Between-Person Findings

Autonomous motivation was associated with higher grades and
positive affect. By contrast, controlled motivation was associated
with lower grades and higher negative affect. Procrastination
did not significantly mediate the relations between autonomous
motivation and any of the outcomes. However, procrastination
was a significant mediator of the relations between controlled
motivation and two of the outcomes (i.e., grades and negative
affect). Students who experienced more controlled motivation
than others were more likely to procrastinate more than others. In
turn, students who procrastinated more than their counterparts
were more likely to get worse grades and experience more
negative affect than their counterparts.
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TABLE 1 | Descriptive statistics and bivariate correlations at each level of analysis.

ma sp? spb 1-IcC 1 2 3 4 5 6
(1) Autonomous motivation 3.10 0.90 1.06 0.58 — 0.06* —0.24* 0.11* 0.59* —0.26*
(2) Controlled motivation 1.59 0.81 0.59 0.34 0.34* - 0.04 —0.09* —0.10* 0.16*
(3) Procrastination 2.56 0.86 0.77 0.44 0.02 0.24* - —0.24* —0.34* 0.35*
(4) Grades 6.55 1.86 1.64 0.44 0.08 -0.21* —0.38* - 0.30* -0.36*
(5) Positive affect 3.40 0.74 1.33 0.76 0.60* 0.22* 0.00 0.03 - -0.52*
(6) Negative affect 2.60 0.77 1.10 0.67 0.26* 0.51* 0.33* -0.21* 0.26* —

*p < 0.05. Within-person N = 1668 courses. Between-person N = 359 students. Between-person correlations are below the diagonal and within-person correlations are
above the diagonal. ICC: intra-class correlation. 1 - ICC: the amount of within-person variance. @Between-person level. P Within-person level.

TABLE 2 | Fit indices and comparisons of the tested models.

x2 df CFI TLI RMSEA SRMR ithin SRMRpetween Contrast Adf Ax2
Model 1 663.719* 12 0.514 —0.216 0.180 0.123 0.178
Model 2 139.724* 6 0.900 0.501 0.116 0.009 0.179 1vs. 2 6 470.846*
Model 3 0 0 1.000 1.000 0.000 0.000 0.000 2vs. 3 6 139.724*
Model 4 3.255 2 0.999 0.986 0.019 0.002 0.030 3vs. 4 2 3.255

*o < 0.05. Model 1: none of the direct effects was estimated at both levels of analysis. Model 2: direct effects were estimated at the within-person level only. Model 3:
direct effects were estimated at both levels of analysis. Model 4: direct effects were estimated at both levels of analysis except for two non-significant direct effects at the

between-person level.

Within-Person Findings

Autonomous motivation was associated with marginally higher
grades, higher positive affect, and lower negative affect.
Conversely, controlled motivation was associated with lower
grades, lower positive affect, and higher negative affect.
Procrastination did not significantly mediate the relations
between controlled motivation and any of the outcomes.
However, procrastination was a significant mediator of the
relations between autonomous motivation and all the outcomes.
In the courses in which students experienced less autonomous
motivation than their own average, they were more likely to
procrastinate more than their own average. In turn, in the courses
in which students procrastinated more than their own average,
they were more likely to get worse grades and experience less
positive affect and more negative affect than their own average.

DISCUSSION

The current study was designed to take into consideration that
procrastination fluctuates not only from one university student
to another (i.e., between-person level), but also across the courses
that each student is taking during a semester (i.e., within-person
level). With the goal of also investigating its nomological network,
we proposed that procrastination could mediate the influence of
two dimensions of motivation (i.e., autonomous and controlled)
on academic achievement (i.e., grades) and well-being (i.e.,
positive and negative affect) at both levels of analysis. Our main
finding was that the antecedent of procrastination differed across
levels of analysis. On the one hand, procrastination was negatively
associated with between-person differences in achievement and
well-being because some students experienced more controlled
motivation than others. On the other hand, procrastination

was negatively associated with within-person differences in
achievement and well-being because students experienced less
autonomous motivation in some courses compared to others.
Overall, our results showcase that rich insights can be gained by
looking at procrastination and its nomological network through
the lens of a multilevel perspective.

Expanding the Multilevel Perspective on

Procrastination

The most consistent finding at both levels of analysis
was that procrastination was negatively associated with
academic achievement and well-being. More precisely, higher
procrastination was related to lower grades and more negative
affect at both levels, while also being related to less positive
affect at the within-person level. These findings are consistent
with the recent multilevel study of Kljajic and Gaudreau (2018)
which has shown a negative relation between procrastination
and grades across students (i.e., between-person level) and across
the courses taken by each student (i.e., within-person level).
Our results also corroborate meta-analytical findings at the
between-person level showing that procrastination relates to
lower academic achievement, more psychological maladjustment
(van Eerde, 2003; Steel, 2007), and more negative affect (Sirois
et al, 2019). Although the outcomes of procrastination are
comparable at both levels of analysis, the conceptual meaning
and implications of our results differ at each level. If we refer to
the fictional example presented in the introduction, Sam - who
has a low score of general procrastination — would probably have
a better average grade and experience less negative affect than
their counterparts who procrastinate more. Yet, because Sam
procrastinates more in Biology compared to their other courses,
we would expect Sam to have a lower grade and experience less
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positive affect and more negative affect in Biology compared to
their other courses. Overall, these results highlight that although
students like Sam probably do not struggle as much as their
counterparts with their procrastination, they are still at risk of
experiencing negative outcomes in the courses in which they
procrastinate more.

Based on these findings, we might wonder how to help
students who struggle with their procrastination in different
ways. First, what are some ideas that could potentially help
students who — unlike Sam - tend to procrastinate a lot in
general? At the between-person level, we found that students
with high controlled motivation tend to procrastinate more,
which is consistent with results found in past studies (e.g.,
Vansteenkiste et al., 2009; Mih, 2013; Mouratidis et al,
2018). Thus, if a student procrastinates more than students
procrastinate on average, our finding suggests that decreasing
controlled motivation (rather than increasing autonomous
motivation) would potentially be a good way to reduce their

procrastination. It is possible that students who experience
high controlled motivation in university feel an external
pressure from significant others to be enrolled in a program
of study or at an academic institution that is not closely
aligned with their own values, interests, and priorities. As
such, these students may have enrolled in a program or
at an institution that would not have been their personal
choice. Furthermore, they may believe that they do not
have the required skills to succeed in this program or they
might not feel connected to their colleagues in the program.
Understanding how basic psychological needs according to SDT
(i.e, autonomy, competence, and relatedness; e.g., Ryan and
Deci, 2000) are associated with procrastination via controlled
motivation could provide some important insights to eventually
develop interventions that could help students who generally
procrastinate across all of their courses.

Second, what are some ideas that could potentially help
students who - like Sam - procrastinate more in some specific
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TABLE 3 | Unstandardized estimates and confidence intervals of the total, direct, and indirect effects at each level of analysis.

Total effect Direct effect Indirect effect

B 95% ClI B 95% CI B 95% ClI
Between-person level
Autonomous motivation to grades 0.416* [0.057, 0.776] 0.335* [0.022, 0.649] 0.055 [—0.045, 0.155]
Controlled motivation to grades —0.630* [-0.982, —0.279] —0.427* [-0.780, —0.074] —0.206* [-0.325, —0.086]
Autonomous motivation to positive affect 0.499* [0.395, 0.602] 0.499* [0.395, 0.604] 0.001 [-0.008, 0.010]
Controlled motivation to positive affect 02 02 —0.003 [-0.035, 0.029]
Autonomous motivation to negative affect 02 0?2 —0.015 [-0.042, 0.012]
Controlled motivation to negative affect 0.485* [0.365, 0.605] 0.436* [0.310, 0.561] 0.056* [0.017, 0.094]
Within-person level
Autonomous motivation to grades 0.173* [0.077, 0.269] 0.088" [-0.004, 0.179] 0.082* [0.049, 0.115]
Controlled motivation to grades —0.274* [-0.474, —0.073] —0.234* [-0.429, —0.039] —0.034 [-0.077, 0.010]
Autonomous motivation to positive affect 0.743* [0.678, 0.807] 0.683* [0.618, 0.747] 0.060* [0.037, 0.082]
Controlled motivation to positive affect —-0.315* [—0.405, —0.225] —0.290* [-0.380, —0.199] —0.024 [—0.055, 0.006]
Autonomous motivation to negative affect -0.276* [-0.340, —0.213] —0.202* [-0.262, —0.142] -0.073* [-0.100, —0.047]
Controlled motivation to negative affect 0.338* [0.212, 0.465] 0.307* [0.193, 0.422] 0.030 [-0.009, 0.069]

‘0 < 0.05, Tp < 0.10. All indiirect effects were tested via procrastination. @The total/direct effect was fixed at zero.

courses? At the within-person level, we found that students tend
to procrastinate more than their own average in the courses
in which they have lower autonomous motivation. Therefore,
if a student procrastinates more in a course compared to their
own average, our finding suggests that increasing autonomous
motivation (rather than decreasing controlled motivation) could
be a good way to reduce their procrastination in that course.
An avenue that may increase autonomous motivation in the
classroom would be for professors to use teaching strategies
that support autonomy (Reeve and Jang, 2006), such as giving
options to students whenever possible (e.g., evaluation methods,
topic of the term paper), explaining why a given academic
project that may seem uninteresting is relevant and important
for their career, and encouraging an active learning process by
creating small discussion groups and asking the students to
discuss and summarize a course topic (e.g., Kusurkar et al., 2011).
Alternatively, students could perhaps benefit from personal
strategies to increase their autonomous motivation outside of
the classroom. For example, in a course in which a student
has low autonomous motivation, they could write a short
paragraph explaining why they believe the topic of a book
chapter is relevant to their life or useful for them before
they start studying it (e.g., Hulleman et al, 2010; Canning
et al, 2018). Such strategies would be especially important
in compulsory courses that students are required to take
to graduate, compared to elective courses that are selected
by choice. All of these strategies could potentially increase
the autonomous motivation of a student in a given course.
However, we do not know yet whether such strategies could
also reduce the procrastination of a student in that course.
In future studies, randomized field trials could be designed
to assess the extent to which course autonomy-supportive
strategies — both inside and outside the classroom - could
increase course autonomous motivation and, in turn, reduce
course procrastination.

On a final note, we might wonder if students with high levels
of average academic procrastination may benefit from focusing
on reducing their procrastination in a specific course. In some
cases, reducing the general academic procrastination by reducing
the controlled motivation of these students may not be a realistic
option. For example, if they have already invested a significant
amount of resources in their education, some students may
feel that they do not have the luxury to change their program
or academic institution. Could these students still benefit from
attempting to reduce their procrastination in a given course? On
the one hand, intervening at such a contextual level may not
be enough to reduce the general academic procrastination of a
student who already procrastinates a lot in school. On the other
hand, having at least one course in which a student experiences
more autonomous motivation and less procrastination may
spillover to positively influence their experiences in other
courses or potentially even encourage the student to decrease
their procrastination in general. After all, courses are not
completely independent of each other; they coexist within a
same timeframe (i.e., academic semester). Our findings offer
novel insights to inspire future randomized field trials to
determine whether attempting to decrease procrastination in
a course can influence other courses or the general academic
procrastination of a student.

Limitations and Future Directions

An unexpected finding in this research was that autonomous
motivation was not significantly correlated to procrastination at
the between-person level (r = 0.02). This finding stands apart
from a few past studies which have found a moderate negative
correlation between autonomous motivation and procrastination
(r = —0.40 to —0.50; Vansteenkiste et al., 2009; Katz et al., 2014;
Mouratidis et al., 2018; for an exception, see Mih, 2013). This
difference in the results can potentially be due to the way that
the variables have been measured. In past studies, the variables
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have been measured with a single questionnaire assessing the
general experience of students in a given task such as studying
(Vansteenkiste et al., 2009; Study 1, Mouratidis et al., 2018)
or doing homework (Katz et al., 2014) or the experience in
a given course (Vansteenkiste et al., 2009; Study 2). In our
study, motivation and procrastination at the between-person
level are instead a combination of the experiences across all
courses taken by each student. When students complete a general
questionnaire, it is unlikely that they use a mental algorithm to
calculate their average experience across all their courses. Instead,
their assessment might even be partially biased by a course
in which they have a strong positive or negative experience.
In future research, we would thus encourage researchers to
measure the variables at the between-person level both with a
general questionnaire and a summation of experiences across
courses to determine whether methodology has a significant
influence on the results.

Another finding that would merit further attention is
the association between controlled motivation and academic
achievement. In our study, we found a significant small-to-
moderate negative correlation between these two variables at
the between-person level. Although this finding was expected, it
does not explain why past empirical evidence on the association
between controlled motivation and academic achievement has
been inconclusive. To allow us to partially speculate on this topic,
we have examined two past studies that have used the same
questionnaire of academic motivation and the same measure
of objective academic achievement that we used in our study.
Both previous studies have shown a non-significant correlation
between controlled motivation and academic achievement
(Gareau and Gaudreau, 2017; Gareau et al., 2019). One of
the possible reasons why our finding differs from the results
of these two studies might be because our instructions in
the motivation questionnaire are not the same. In our study,
participants were asked why they are enrolled in each of their
courses whereas, in the two previous studies, participants were
asked why they pursue academic activities. When thinking about
academic activities in general, students might not only think
about their experience in their courses, but also about their
general experience on campus (e.g., involvement in student
associations, recreational, or competitive sports). Alternatively,
they may think only about their courses, but their way of
“averaging” their motivation might not be the same as when
we compute their motivation score across all their courses.
Future research could randomize participants in different groups
that use the same motivation questionnaire, but with slightly
different instructions, to determine whether this experimental
manipulation has an influence on students’ responses and
ultimately, on the correlation between controlled motivation and
academic achievement.

In our study, we proposed that procrastination would
influence affect. Accordingly, participants were asked to report
their course procrastination in general during the semester
and their course affect only during the last 2 weeks. Our
reasoning was that participants were likely to think about
procrastination episodes that occurred before the assessment of
their affect. However, the procrastination episodes could have

occurred at the same time and even after their reported affect.
For example, an academic task that was perceived as being
unclear and uninteresting could have increased the negative
affect of a student (e.g., unhappy and frustrated) and, in turn,
that student would have been more likely to procrastinate
(see Sirois and Pychyl, 2013). Although future studies are
needed, untangling the complex bidirectional relations between
procrastination and affect may prove to be especially difficult
because students experience many fluctuations in procrastination
and affect within a short time span (see Pychyl et al., 2000).
Nonetheless, our multilevel perspective offers a useful framework
to inspire future studies using experience sampling methods.
Participants could complete short questionnaires measuring
affect and procrastination multiple times during the day (level 1)
for several consecutive days (level 2) in the lives of each student
(level 3). We could then properly estimate whether previous
affect influences subsequent procrastination, whether previous
procrastination influences subsequent affect, or both.

We found a noteworthy difference in direction of the
correlation between positive and negative affect when comparing
the two levels of analysis. At first glance, these findings may
seem contradictory. However, this is not a novel finding (e.g.,
Dunkley et al., 2014; Rush and Hofer, 2014) and previous
theories and research have already proposed explanations for this
phenomenon (Russell and Carroll, 1999). On the one hand, the
correlation is negative at the within-person level. In the courses
in which students experience more positive affect (e.g., happy
and joyful) than their own average, they also tend to experience
less negative affect (e.g., frustrated and worried/anxious). We
could thus suggest that university students are unlikely to
simultaneously experience strong positive and negative affect
in the same course within a moderate time frame of 2 weeks.
On the other hand, the correlation is positive at the between-
person level. Students who experience more academic positive
affect also tend to experience more academic negative affect than
other students. In their broader academic lives (across all of their
courses), students are more likely to experience a wider range
of affect-inducing events likely to produce both positive and
negative emotions (see Folkman and Moskowitz, 2000). Overall,
these findings illustrate why a multilevel perspective can be useful
to uncover associations likely to differ across levels of analysis.

Most variables in this study were measured at the same time,
except for grades which were obtained at the end of the semester.
Despite the limitations of a cross-sectional design, this type of
design is wise to use as a time-efficient and cost-effective way of
answering questions in a new research program (Spector, 2019).
In our study, we first needed to establish whether the variables
of interest were significantly related - especially at the within-
person level - before proposing more complex designs (e.g.,
longitudinal and experimental). Although we have proposed a
theoretically-sound mediational model and we want to encourage
researchers to replicate this study, we also recognize that focusing
mostly on cross-sectional associations is limitative and does not
allow us to infer causality. Future studies could thus come up with
more robust designs that could rule out alternative explanations
(e.g., adding control variables such as goal setting) or even
potentially infer causality. For example, researchers could teach
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students some strategies to increase their autonomous motivation
and then examine whether in the courses in which students use
these strategies more often at the beginning of the semester, they
are less likely to procrastinate later in the semester.

One of the main goals of this study was to examine the
antecedents and outcomes of procrastination, which is why
procrastination is the only mediator in this model. However,
given that motivation implies moving toward an academic task
(Ryan and Deci, 2000) rather than away from an academic task
like in procrastination, the model could have benefited from
adding mediators that imply moving toward an academic task,
such as resource management strategies (e.g., time and study
environment, effort regulation; see Credé and Phillips, 2011).
Therefore, adding other relevant mediators in this multilevel
model could be an interesting expansion for future research.
Another way to expand the model would be to not only
measure personal antecedents (e.g., course motivation), but
also contextual antecedents (e.g., course climate and course
content) that could influence achievement and well-being via
procrastination. Alternatively, researchers could simply examine
whether the mediating paths found in this study could also be
found with other samples, like high school students or graduate
students. By having a better understanding of this multilevel
model across various samples, it would be easier to propose and
tailor future interventions to reduce procrastination both at a
student level and at a course level.

CONCLUSION

In this multilevel study, we found that some students
procrastinate more than others (i.e., between-person level) and
that students procrastinate more in some courses than in others
(i.e., within-person level). In both cases, procrastination was
significantly related to lower academic achievement and well-
being. However, the antecedents of procrastination were not the
same at each level of analysis. This finding suggests that applied
psychologists attempting to reduce procrastination would benefit
from determining the level at which they want to intervene. If
the goal is to reduce the general academic procrastination of
a student (compared to other students), it seems preferable to
reduce controlled motivation toward school in general. If the
goal is to reduce procrastination in a given course (compared to
one’s own average), it seems preferable to increase autonomous
motivation toward that course specifically. Future research will be
needed to determine the optimal format and content of potential
intervention programs to reduce procrastination at each level.
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Standard definitions of procrastination underscore the irrational nature of this habit, a
critical criterion being that the procrastinating individual delays despite expecting to
be worse off for the delay. However, an examination of more than 175 items in 18
procrastination scales reveals that they do not address such a forward-looking criterion.
Consequently, scales run the risk of not separating maladaptive and irrational delays
from other forms of delay. We propose that forward-looking considerations may not
be the best way of operationalizing the irrationality involved in procrastination and
argue that scales should instead focus on past negative consequences of unnecessary
delay. We suggest a new scale to measure such procrastination-related negative
consequences and demonstrate that this scale, used separately or combined with
established procrastination scales, performs better in predicting negative states and
correlates to procrastination than established scales. The new scale seems to be helpful
in separating trivial forms of unnecessary delay from maladaptive forms and hence
represents a potentially valuable tool in research and clinical/applied efforts.

Keywords: procrastination, maladaptive delay, irrational delay, procrastination scale, strategic delay

INTRODUCTION

Behavioral delay is a core characteristic of procrastination. However, as some forms of delay are
rational and sensible (e.g., wait until tomorrow to mow your lawn because it is raining today),
the delays seen in procrastination are defined as those chosen despite the individual realizing or
expecting to be worse off for the delay (Lay, 1986; Steel, 2007; Ferrari, 2010; Klingsieck, 2013). For
example, Klingsieck (2013) compared strategic delay and procrastination. Both are characterized
by an action being delayed, by an action being intended, by involving acts that are necessary
or of personal importance, and by acts being voluntarily chosen. In contrast to strategic delay,
procrastination is unnecessary or irrational, is chosen despite being aware of its potentially negative
consequences, and is accompanied by discomfort or other negative consequences.! Hence, given
subjective norms and cognitive-affective evaluations (Milgram and Naaman, 1996; van Eerde,
2003), procrastinatory behavior is seen as “irrational” or dysfunctional in the sense that the
individual chooses to put off against better judgment (e.g., Andreou and White, 2010).

1“Discomfort” or “negative consequences” refer to subjective discomfort (e.g., Solomon and Rothblum, 1984; Ferrari, 1998)

or other negative consequences (e.g., Simpson and Pychyl, 2009).
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Past Negative Consequences of Delay

Given this understanding of procrastination, one might expect
procrastination scales to include items measuring forward-
looking considerations of potential negative consequences of
putting off. However, they do not. Examination of more than 175
items in 18 scales reveals that only two items address some form
of forward-looking cost calculation of negative consequences of
procrastination. The first is item 13 from the Tuckman (1991)
procrastination scale, “Even though I hate myself if I don’t get
started, it doesn’t get me going.” The second is item 17 from the
Academic Procrastination State Inventory (APSIL; Schouwenburg,
1995), which refers to fear of failure as a reason for putting off.
As a result, existing scales run the risk of being indiscriminate
in assessing procrastination. For example, if trivial delays are
incorrectly perceived as procrastination because of harsh self-
judgment (Sirois, 2014; Svartdal and Steel, 2017), procrastination
scale scores may be inflated. As existing procrastination scales
are the tools used to assess the relation of procrastination to
negative states and outcomes (e.g., stress, anxiety, lack of energy,
depression, reduced self-efficacy, and well-being; for reviews and
meta-analyses, see van Eerde, 2003; Steel, 2007; Klingsieck, 2013)
as well as prevalence estimates (e.g., Ferrari et al., 2005), care
should be taken to assess the quality of such scales. Hence,
scale items assessing the maladaptive and irrational aspects of
procrastination are of great scientific and practical interest.

Forward-Looking Considerations of

Negative Consequences

Given the importance of the “expecting to be worse off”
and “act against better judgment” criteria for identifying the
maladaptive and irrational side of procrastinatory behavior,
a simple solution might be to include items that reflect
consideration of future disadvantages associated with putting
oft. However, we argue that this solution may not be viable
because (1) the subjective availability of future negative
consequences of putting off is questionable, (2) studies of
subjective reasons for procrastination do not support the
existence of forward-looking cost considerations, and (3) known
mechanisms in procrastination do not appear to involve future
cost considerations.

Subjective Availability and Consideration of Future
Negative Consequences

First, one may ask what kind of negative consequences people
might have in mind when deciding to put off. Although
reviews and meta-analyses have amply documented detrimental
correlates to, or consequences of, procrastination (van Eerde,
2003; Steel, 2007), it is unclear whether such correlates or
consequences are subjectively available to procrastinators when
choosing to delay unnecessarily. For example, procrastination is
related to increased stress (Tice and Baumeister, 1997; Sirois,
2014), which is understandable as delayed work with deadlines
must be completed in a shorter time. Hence, increased stress
might be a subjectively anticipated consequence speaking against
putting off tasks. However, we are not aware of research
documenting procrastinators to opt to delay despite expecting
increased stress. To our knowledge, a similar conclusion
applies to many, maybe most, of the observed correlations

between procrastination and adverse states and outcomes. For
example, although research has documented a reliable and
moderately negative relation between academic performance
and procrastination (see Kim and Seo, 2015, for meta-analysis),
it is not apparent that an individual chooses to procrastinate
despite expecting to obtain lower grades. Similarly, research
has demonstrated a correlation between procrastination and
depression and anxiety (Ferrari et al., 1995; Stober and Joormann,
2001), but it is not known (or even likely) that the individual
has increased depression or anxiety in mind when deciding
to procrastinate.

Studies that have examined subjective reasons for putting
off planned work (e.g., Schraw et al, 2007) provide little
evidence to support forward-looking considerations of negative
consequences as part of the decision to put off. For example,
one candidate might be fear of failure — putting off work on a
task because of a lack of perceived competence to complete the
task successfully (e.g., Milgram et al., 1988). Although fear of
failure may lead to delayed task execution, the opposite has also
been reported, as fear of failure may inspire increased motivation
and makes one start earlier and work harder (Schraw et al.,
2007, p. 19). Conceptually, fear of failure does not create delays
“despite expecting to be worse off” either. On the contrary, fear
of failure may create delays to protect the individual from doing
things with a high probability of failing, which may be a rational
decision seen from the actor’s perspective when choosing to
delay. It is not surprising, therefore, that the correlation between
procrastination and fear of failure is low, r = 0.18 (Steel, 2007).
Other studies (e.g., Lindblom-Yldnne et al., 2015) have identified
forward-looking considerations in strategic delay, which (by
definition) is not procrastination. Grunschel et al. (2013) had
students rate their reasons for academic delay using 14 items, two
of which addressed future considerations, but in a positive and
strategic sense (“Belief that one works better under high pressure”
and “Anticipation of a better opportunity”).

Mechanisms in Procrastination Are Not Likely to
Involve Future Cost Considerations

Given the nature of procrastinatory behavior as impulsive and
maladaptive deviations from plans with limited future temporal
orientation (Specter and Ferrari, 2000; Diaz-Morales and Ferrari,
2015; Sirois and Pychyl, 2018), it is likely that procrastinatory
behavior often may result without much consideration of
potential negative consequences. First, procrastinators may,
through rationalization and wishful thinking, perceive their
procrastinatory behavior as rational. Thus, “irrational” decisions
to put off may subjectively appear as rational when decisions
are made (e.g., Sigall et al, 2000; Tuckman, 2005). In
these cases, individuals put off with no or little concern
for future negative consequences. Second, future episodic
thinking is negatively related to procrastination (Rebetez
et al, 2016), indicating that procrastinators are less likely
than others to consider future negative consequences when
deciding to put off. Third, as potential negative consequences
of putting off may be temporally distant, they tend to
have little weight in cost-benefit considerations for action
here and now (e.g., Temporal Motivation Theory, TMT;
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Steel and Konig, 2006; Gropel and Steel, 2008). This is the case
particularly for procrastinators, who are impulsive and present-
oriented (e.g., Sirois and Pychyl, 2013). Fourth, the fact that
decisions to put off are made intuitively, embedded in the flow of
action and in the presence of temptations and distractions (e.g.,
Steel et al., 2018) pinpoints procrastination as a breakdown in
self-regulation (Steel, 2007) rather than an outcome of a cost-
benefit analysis. Fifth, as putting off is likely when working with
aversive and boring tasks, emotional regulation - “giving in to
feel good” - is a well-documented mechanism. This mechanism
gains importance as individuals get tired, are low in energy, or are
stressed (Tice and Baumeister, 1997; Sirois and Giguere, 2018), all
suboptimal states to make decisions.

In conclusion, forward-looking considerations of future
negative consequences of procrastinatory behaviors seem to be
highly problematic in identifying the maladaptive nature of
procrastination. The criterion is definitional but not sufficiently
supported by theory or empirical studies.

Past Negative Consequences of
Procrastination as a Criterion of
Maladaptive Delay

If forward-looking considerations of negative consequences of
delayed actions are problematic in identifying the maladaptive
nature of procrastinatory behavior, then what? In this paper, we
propose an alternative view, one that emphasizes subjectively
experienced past negative consequences of unnecessary delay
as an important marker of the maladaptive and irrational side
of procrastination. We suggest a new scale to measure such
procrastination-related past negative consequences and argue
that this scale, used separately or combined with established
procrastination scales, may be superior to existing scales
in identifying the problematic and maladaptive aspects of
procrastination. Except for the Procrastination Assessment Scale
for Students (PASS; Solomon and Rothblum, 1984), self-report
procrastination scales do not include items to assess discomfort
or negative feelings associated with procrastinatory episodes.
Clearly, a scale that differentiates maladaptive and trivial forms
of unnecessary delay is of great interest, both in research and in
applied/clinical settings.

Theoretical and Empirical Basis

As noted, the forward-looking criterion for procrastination
(“...delay despite expecting to be worse off for the delay”)
is definitional, with minimal explicit theoretical or empirical
foundation. Turning this criterion to past negative consequences
of unnecessary delay, the definition is kept unchanged, except
that the “worse off”-criterion points to past experience rather
than future expectations. Empirically, a retrospective criterion
is indeed meaningful, as discomfort or and subjective negative
feelings associated with procrastinatory behavior have been
pointed out by multiple authors in the field (e.g., Ellis and
Knaus, 1977; Solomon and Rothblum, 1984; Ferrari, 1998;
Simpson and Pychyl, 2009; Klingsieck, 2013). Furthermore, a
retrospective criterion with a focus on the discomfort and
negative feelings associated with unnecessary delay is consistent

with a self-regulation perspective on procrastination (e.g., Tice
and Bratslavsky, 2000). Procrastination is assumed to be a
breakdown in self-regulation (Steel, 2007), and attempts to
exercise self-control is associated with negative emotions, as
is failure to self-regulate itself (Tice and Bratslavsky, 2000;
Tice et al., 2001; Sirois and Pychyl, 2013). Thus, unnecessary
delays related to self-regulation failure should be characterized
by discomfort and subjective negative feelings (Krause and
Freund, 2014). When such self-regulation failures become vivid
to the person in the sense that they are pointed out by others,
accompanied by loss, or in other ways demonstrate that one
is worse off because of the delay, we find it likely that they
are perceived and remembered in a better way compared to
delays that have no specific consequences. Hence, negative
consequences associated with procrastination have an important
discriminative function that helps distinguish it from other forms
of delay (e.g., strategic delay, rational forms of delay) and even
from procrastination with no specific negative consequences. For
example, Lindblom-Ylanne et al. (2015) noted that a subgroup of
procrastinators in their study did not demonstrate any subjective
discomfort associated with their unnecessary delay, indicating
that subjective discomfort and negative feelings associated with
procrastination may be an indicator of maladaptive forms.

Importantly, some negative consequences are embedded in
short-term positive consequences. Procrastination is regarded
as a self-regulation failure with short-term mood repair and
emotion regulation as important ingredients (e.g., Tice and
Bratslavsky, 2000; Sirois and Pychyl, 2013; Bytamar et al., 2020).
Short-term mood repair and emotion regulation imply that
negative emotions and cognitions are important antecedents
for procrastinatory episodes and that procrastination works
to alleviate these negative emotions/thoughts. This view may
appear as exactly the opposite of the view discussed in
the present paper (i.e., that procrastination is followed by
negative consequences). However, it must be remembered that
mood repair and emotional regulation both indicate a self-
regulation failure. Thus, the immediate positive effect brought
about by mood repair is positive only for a limited time,
and it is likely that the individual, even at the moment of
putting off, or later, experiences discomfort or other negative
consequences (see Sirois and Pychyl, 2013, p. 117). A scale
focusing on the negative consequences of procrastination
must keep this positive-negative duality of procrastinatory
episodes in mind.

Immediate Negative Consequences

Discomfort and negative consequences of procrastination may be
immediate and delayed, and both forms should be available for
self-report. Immediate negative consequences of procrastination
(e.g., social sanctions from others; realization that the delay
was unwise) must be assumed to be more vivid compared
to forms of procrastination that do not evoke any specific
consequences (e.g., skip working on a difficult assignment
with no immediate consequence). Importantly, research has
documented that subjective vividness enhances memory (e.g.,
Kensinger, 2007). Hence, self-report of procrastinatory behaviors
associated with negative emotions (i.e., the scale suggested in
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this paper) should be more accurate compared to self-report of
procrastination in general (i.e., a standard procrastination scale).

Delayed Negative Consequences
A retrospective focus opens for a broader understanding of
“negative consequences.” Some negative consequences may
become apparent only in a retrospective evaluation. For example,
after putting off important work, you may realize the next day (or
even later) that the delay was unfortunate and hence feel regret
and formulate negative cognitions (e.g., Stainton et al., 2000). In
their classic study, Tice and Baumeister (1997) demonstrated that
the early parts of the semester appear as stress-free and pleasant
for procrastinating students, as putting off academic work has
no or minimal immediate negative consequences. However, the
benefits of procrastination early in the semester had negative
consequences later when the student had to work harder to catch
up, with more stress and illness as predictable consequences. This
indicates that a scale intended to measure negative consequences
of procrastination must address a sufficiently long-time span.
For both immediate and delayed negative consequences,
an obvious advantage of retrospective analysis is that such an
analysis may probe the negative consequences of procrastination
over various domains and situations. A scale probing negative
consequences of procrastination should assess consequences
across several domains/situations in terms of frequency
(in which domains/situations are negative consequences
most often reported?) as well as relative importance (in
which domains/situations do negative consequences affect the
individual the most)? If negative consequences of procrastination
address the problematic core features of procrastination, such
information is of prime importance.

Prior Research on Past Negative

Consequences of Procrastination

Whereas prior research has examined reasons for why people
procrastinate (e.g., Solomon and Rothblum, 1984), little research
has focused on the specific subjective negative consequences
associated with procrastination (see Day et al, 2000, p. 127,
for an exception). This is surprising, as procrastination research
has provided ample evidence of an association between
procrastination and adverse states and consequences associated
with this habit (van Eerde, 2003; Steel, 2007; Sirois and Kitner,
2015). However, the fact that procrastination subjectively may
be positive in the short-term perspective but harmful in the
long run, pinpointing the consequences of unnecessary delay
may sometimes be complex and possible only in a longer
retrospective time frame. Another factor explaining the relative
lack of research on subjectively perceived negative consequences
of procrastination is the interplay between subjective values
and criteria for unnecessary delay. For example, Grund and
Fries (2018) demonstrated that high procrastinators tend to be
low in achievement values and high in values related to well-
being (Study 1), and that people favoring conservative values
are more likely to perceive academic procrastination as a failure,
whereas individuals endorsing liberal values were more likely
to consider situational factors of procrastination (Study 3).

Therefore, subjective values may blur the distinction between
maladaptive and acceptable forms of delay.

We identified three areas of research that relate directly
to negative consequences of procrastination and subsequent
procrastination-relevant thinking and behavior. First, in
counterfactual thinking (e.g., Roese, 1997), the individual
cognitively simulates alternatives to factual states of affairs. Such
simulations may compare factual outcomes to better alternatives
(upward counterfactuals, e.g., “if I had worked harder, I would
have passed with a better grade” when receiving a disappointing
grade) or to worse alternatives (downward counterfactuals, e.g.,
“at least I did not fail the exam” when receiving the disappointing
grade). Whereas downward counterfactuals may act as a
strategy to repair disappointment and protect the self with little
motivation to change, upward counterfactuals generate thoughts
about alternative ways of action and may therefore inspire change
in the future. Not surprisingly, Sirois (2004) found support for
procrastination to be linked to downward counterfactuals, with
an immediate positive effect of protecting self-image at the cost
of not exploring possible change in the future. Second, research
on self-forgiveness in procrastination relates directly to the
negative consequences of procrastination and demonstrates
how the cognitive processing of such experiences may positively
or negatively affect the individual. For example, Wohl et al.
(2010) showed that self-forgiveness, the reduction in negative
affect associated with procrastination, is positive in the sense
that it reduces future procrastination. Similarly, Sirois (2014)
found that procrastination is associated with lower levels of
self-compassion and that lower levels of self-compassion at least
in part explained the procrastination-stress relationship. Third,
research addressing cognitions related to procrastination may
also be relevant for the present research. Stainton et al. (2000)
developed a scale, the Procrastination Cognitions Inventory
(PCI), that contains a variety of statements related to own
procrastination (e.g., item 1 “Why can’t I do what I should
be doing?” and item 2 “I need to start earlier”). Importantly,
Stainton et al. (2000, Study 2) administered this scale to measure
past thoughts (last 3 weeks) as well as future thoughts (future
3 weeks) related to procrastination and found both to correlate
moderately with trait procrastination, r = 0.54 and 0.48. In effect,
these results®, as well as a subsequent study by Flett et al. (2012),
indicate that negative cognitions about past procrastination are
related to increased rumination, worry, distress, and stress.

Unfortunately, none of these contributions are reflected
in general or academic procrastination scales. However, they
support the present work in the sense that some negative
consequences of past procrastination may affect future
procrastination differently, depending on how they are handled
(e.g., downward counterfactual thoughts; self-forgiveness).
Others (e.g., negative thoughts related to procrastination) may
act in a more direct way to foster future procrastination by
increasing negative cognitions and emotions. Clearly, such

2Note that future thought as used in the Stainton study were induced by
researchers and were not independently generated by participants. Thus, these
findings do not contradict our previous argument on subjective availability of
future negative consequences.
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information is valuable in scale development and interpretation
of scale scores.

Scale to Measure Negative

Consequences of Procrastination

At present, there is no scale addressing the perceived negative
consequences of procrastination. As procrastination-related
negative consequences may occur in different domains and
situations, the first step in developing such a scale is determining
relevant domains/situations. Prior research (e.g., Gropel and
Kuhl, 2006; Ferrari et al., 2009; Klingsieck, 2013; Goroshit et al.,
2020) has identified procrastination in several life domains,
such as work (including academic work), everyday routines
and obligations, health, leisure, family, and partnership, social
and financial. Reviews and meta-analyses (e.g., van Eerde, 2003;
Steel, 2007) have demonstrated procrastination tendencies (“trait
procrastination”) to be relatively stable across domains and
situations, but it is important to recognize that situational
and personality variables may be important in facilitating or
hindering actual instances of procrastinatory behavior from
occurring (e.g., Wischle et al, 2014; Steel and Klingsieck,
2016; Svartdal et al., 2020). Hence, we included items to cover
procrastination in three different situations/domains that are
important and relevant for students and the general population.
In addition, we probed more general negative feelings and
cognitions associated with procrastinatory episodes’.

Social

Social aspects of procrastination have received relatively little
attention in the procrastination literature (Klingsieck, 2013).
However, in several papers, Ferrari and colleagues have
documented the role of social factors in procrastination. For
example, social comparison is important among students (Ferrari
and Patel, 2004), and procrastinators seem to be particularly
sensitive to negative social information, probably to protect their
self-image (Ferrari, 1991). Research also indicates that social
norms and negative emotions associated with transgressing those
norms are involved in procrastination (e.g., Giguere et al., 2016).
Negative social consequences of procrastination may therefore be
markers of problematic delay. Such consequences may appear in
many forms, for example, when the procrastinating individual
does not meet obligations in interaction with others and is
confronted with that fact (e.g., “My friends complain that I delay
things unnecessarily”).

Performance/Stress
As discussed, research evidence shows a reliable and moderately
negative relation between academic performance and

procrastination (Kim and Seo, 2015). The mechanisms involved
are not clear. However, two classic performance-related negative
consequences appear when unnecessary delay renders less time
available for task completion and when the delay implies that
one gets behind in work (e.g., Steel et al., 2018). Importantly,
in both cases, reduced performance may not be apparent to the

*In the present scale development, the authors and a student group discussed
domains/situations and possible scale items.

individual at the time of delay (or even at repeated occurrences
of delay) but may become apparent in a retrospective evaluation.
Possible scale items to measure this type of negative consequences
could be “As a consequence of my tendency to delay things, I am
behind in schoolwork” or “Because I delayed work, I must work
under time pressure.”

Financial

Another set of consequences relates to financial loss or cost due
to procrastination. Procrastinators are impulsive, and impulsive
decisions and behaviors are associated with problems with
personal finances (for an overview, see Gamst-Klaussen et al.,
2019). Ferrari et al. (2009) demonstrated that life regret within
the financial domain correlated moderately (r = 0.21-0.23) with
procrastination score, higher compared to all other domains
examined. Financial loss or cost due to procrastination may
often be relatively easy to detect and report (e.g., item 15 in the
AIP scale, “putting things off till the last minute has cost me
money in the past” (Adult Inventory of Procrastination Scale;
McCown et al.,, 1989). Other forms may be more subtle. For
example, Reuben et al. (2015) demonstrated that procrastinating
students were not only impulsive and preferred a smaller reward
now compared to a larger reward 2 weeks later but also slow in
cashing in their reward checks. In this case, financial loss may
not be directly detectable by the procrastinator, but in retrospect,
the maladaptive and irrational nature of such choices may
become more visible. Hence, the financial loss/cost dimension
was included in the scale.

Negative Emotions

It is well documented that negative emotions are potentially
powerful drivers of procrastinatory behavior, as delay may be
instrumental in mood repair and avoidance of aversive events
(e.g., Blunt and Pychyl, 2000; Wohl et al., 2010; Pollack and
Herres, 2020). The emotions of shame, guilt, or regret address
negative feelings related to past events and are of particular
interest in the present context. Shame and guilt are associated
with transgression of social norms, and both emotions seem to be
important in procrastination (Giguere et al., 2016). Lee and Hall
(2020) reported a correlation of r = 0.36 between procrastination
tendencies and shame, guilt, or regret in undergraduates. These
authors also indicated that the negative emotions of guilt,
shame, and regret loaded similarly to the latent factor “negative
emotions.” In the present study, we included an item to address
such “retrospective” negative emotions specifically.

Negative Cognitions

As discussed, the Procrastinatory Cognitions Inventory (PCI;
Stainton et al., 2000) demonstrates that negative cognitions are
positively correlated with procrastination. Several of the items
in this scale address disappointment (e.g., item 5, “No matter
how much I try, I still put things off”; item 10, “I am letting
myself down”) and comparative dissatisfaction (item 6, “People
want me to work and study more”). Student life offers many
arenas where private standards may be challenged, such as exams,
comparison to fellow students, and others. In the present studies,
two items addressed this issue, one performance-related (working
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TABLE 1 | Negative consequences of procrastination in different
domains/situations.

Negative consequences of unnecessary delay

Social Negative social reactions from others

Loss, cost Lost opportunities; financial loss; financial cost
Performance, stress  Less time for task completion; stress; get behind in
academic work

Negative emotions ~ Shame, regret, guilt, worry associated with procrastination

Negative cognitions  Expected goals/standards not attained (disappointment)

more slowly than others) and one related to negative thoughts in
failed goal attainment due to procrastination (disappointment).

Table 1 summarizes the three situations and domains in which
negative consequences of procrastination may appear, as well
as negative cognitions and feelings related to procrastinatory
episodes. Note that the situations/domains indicated in the table
are suggestive and not exhaustive. If the negative consequences
of procrastinatory behaviors define the troublesome aspect of
this habit, a scale focusing on such consequences is likely to be
useful in predicting the negative states and outcomes associated
with procrastination. Thus, the scale suggested in this paper,
the Negative Consequences of Procrastination (NCP), should be
expected to predict known relations between procrastination and
positive or negative states and outcomes with better precision
compared to standard procrastination scales.

STUDY 1

The main purpose of Study 1 was to explore the utility of a
scale, the NCP scale, using items that probe NCP over the
situations/domains shown in Table 1, in a student sample. The
expectation for this scale was that it, despite covering several
different situations/domains, still conformed to a unidimensional
construct. Moreover, as the NCP is more restrictive compared to
standard procrastination scales, the overall mean score of this
scale should be lower. The NCP scores should also correlate
moderately to highly with a standard procrastination scale, as
NCP depend on instances of procrastinatory behavior.

The respondents also answered a standard procrastination
scale, the Irrational Procrastination Scale (IPS; Steel, 2010),
as well as scales addressing well-being, lack of energy (LoE),
and social loafing. Well-being was measured by the Satisfaction
With Life Scale (SWLS) (Diener et al., 1985). Several studies
have reported a negative relationship between well-being and
procrastination (e.g., Sirois et al., 2003; Sirois, 2007; Beutel et al.,
2016; Svartdal et al., 2016). In the present study, we expected a
similar finding, but we expected that the NCP scale would be
superior to the IPS in predicting subjective well-being.

As for LoE, Gropel and Steel (2008) reported a strong
correlation, r = 0.60, between procrastination and energy level in
a large sample of 9,351 participants, a finding later repeated by
Steel et al. (2018) in a student sample. Although the directional
relationship between these constructs is not determined, LoE
may both act as an antecedent factor in procrastination and as
a consequence. For example, low energy increases the likelihood

that work becomes aversive, and as task aversiveness is a
strong predictor of procrastination (e.g., Blunt and Pychyl, 2000;
Grunschel et al., 2013; Laybourn et al., 2019), procrastination may
result. However, working with difficult tasks (e.g., academic tasks)
may itself be more energy-demanding compared to working with
simpler tasks, speaking for a reversal of the causal chain. In both
cases, LoE should be associated with negative affect (e.g., Maslach
and Jackson, 1984). Therefore, as the NCP scale addresses
negative associated with procrastinatory episodes, we expected
that the NCP scale would outperform the IPS in predicting LoE.

Well-being and LoE address general phenomena that must be
expected to manifest themselves over various situations/domains.
In contrast, social loafing is a phenomenon related to the
social domain specifically. Despite being a thoroughly studied
phenomenon (see Karau and Williams, 1993), the relationship
between social loafing and procrastination is not much explored.
Ferrari and Pychyl (2012) pointed out that social loafing and
procrastination share similarities. For example, both constructs
imply reduced motivation to engage in goal-directed task
activities and reduced commitment to oneself (procrastination)
or to others (social loafing). A difference is that procrastination is
seen as an individual problem, whereas social loafing is observed
in groups where loafer transgresses social norms and negatively
affects group work (e.g., George, 1996). Given the similarities
between these phenomena, a moderate correlation between
perceived social loafing and procrastination, » = 0.30-0.45, was
reported (Ferrari and Pychyl, 2012). In the present study, we
assessed self-rated social loafing, expecting a similar relation to
procrastination. As both procrastination and social loafing are
maladaptive, and transgressing social norms is associated with
negative emotions (Giguere et al, 2016), we expected that a
scale that focuses explicitly on the maladaptive and negative
aspects of procrastination - the NCP - will be superior in
predicting social loafing.

Method

Participants

Students (201 in total, 137 females), mean age = 24.3 years
(SD = 4.29) participated. All were recruited by mail and social
media invitations among students at a Norwegian University.

Material

Irrational Procrastination Scale (IPS)

This IPS (Steel, 2010) is a nine-item scale focusing on
implemental delay (e.g., Item 7 “I delay tasks beyond what is
reasonable”). It conforms to a unidimensional construct and
demonstrates high internal consistency. In the present study,
a translated and reduced six-item scale was used (Svartdal,
2017; Svartdal and Steel, 2017). Higher scores indicate increased
procrastination. Internal reliability in the present sample was
excellent, a = 0.93.

Negative Consequences of Procrastination (Custom)

As discussed, this scale aims to identify past NCP over
different domains/situations. The scale should be administered
immediately after a standard scale measuring procrastination
to ensure that “procrastination” is understood in the same
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way across respondents. The format is open, with negative
consequences indicated as examples. In the selection of examples,
we explored potential examples from published literature,
existing scale items, and face-valid examples. The actual examples
selected were deemed to reflect possible NCP as perceived by
students. Thus, this scale asks respondents to think back on
situations in which planned and/or important tasks were delayed
unnecessarily - “you procrastinated.” Then they were asked,
with such situations in mind, to indicate (1-5, 1 = “does not
fit at all” and 5 = “fits very well”) the appropriateness of
eight assertions, with examples mentioned in parentheses. For
example, item 1 addressed the social domain (negative reactions
from others, e.g., that friends or acquaintances comment that
I delay things unnecessarily), and item 3 addressed missed
opportunities (e.g., that I did not respect an important deadline).
For some domains/situations, two items were formulated. The
full list of items and examples are listed in Appendix. We also
included two additional items, one addressing stress (“The fact
that I procrastinate gives me more stress”) and one addressing
financial loss (“Putting things off till the last minute has cost me
money in the past” (AIP item 15; McCown et al., 1989). These
items were expected to overlap closely with NCP items 4 and 5.

Satisfaction With Life Scale (SWLS)

The five-item SWLS (Diener et al, 1985) measured life
satisfaction. This scale aims to capture subjective global life
satisfaction (e.g., item 3, “I am satisfied with my life”). Internal
consistency in the present sample was o = 0.87.

Lack of Energy

Overall LoE was measured by a shortened version of the Chalder
et al. (1993) LoE scale. This reduced version confirms to a single
factor with good psychometric properties (DeArmond et al,
2014). Whereas the original scale asks respondents to rate LoE
during the last 7 days, we reformulated the time span to “the
last weeks.” An example item is “. . .how frequently have you felt
physically exhausted.” Prior research in our group (unpublished)
indicated that item 5 (“.. . had little or no desire to do anything”)
produced a lower factor loading. This item was therefore not
included in the present study. Internal consistency in the present
sample was a = 0.90.

Social Loafing Tendencies

Self-reported social loafing was measured by five items from
the Social Loafing Tendencies scale (Schippers, 2014). Sample
items include “I prefer to let the other team members to do the
work if possible” and “I contribute less than I should.” Internal
consistency was good, o = 0.83.

Procedure and Ethics

All items were answered in a web-based survey (Qualtrics.com).
Before answering, participants were briefly informed about the
purpose of the study and actively consented to participate by
pressing a button on the screen. The current study is part of a
larger project that received ethical approval from the Regional
Ethical Board in Tromse, Norway (REK Nord 2014/2313) and
the Ethical board of our university (December 2020). Participants
were informed that they could participate in a lottery for a gift

card by providing their phone number. This information was
deleted prior to analysis.

Statistical Analysis

Exploratory factor analysis of the NCP scale was performed using
the principal axis method. Prior to analysis, assumptions were
tested by Bartlett’s test for sphericity and the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy. For these tests, as well as
for computation of internal reliability in the scales used, we used
Statistica 14.0.

Ordinary least squares (OLS) regression (robust standard
errors) was used to assess the IPS and NCP in predicting the
outcome variables. In these analyses, the IPS and NCP were
first assessed separately for each outcome variable. In the second
step, we examined the unique contribution of NCP in the
explanation of dependent variables. However, as the NCP does
not contain information on the level of procrastination, in the
final step, we tested an adjusted NCP (i.e., NCP corrected for
the individual’s level of procrastination). These analyses were
performed in Stata 17.0.

Results

Initial analyses indicated that age was not involved in any main or
interactive effects. As for gender, men demonstrated significantly
higher scores in the SWLS scores (M = 3.55 vs. 3.27, p = 0.02) and
in the Social Loafing scores (M = 1.79 vs. 1.61, p = 0.04), whereas
the LoE measure was significantly higher in women (M = 3.17 vs.
2.62, p < 0.001). However, no significant interaction effects were
observed. Hence, the age and sex factors were not included in the
analyses reported here.

Negative Consequences of Procrastination Scale
Basic Properties

Internal reliability (eight items) was good, a = 0.86. As this
scale addresses negative consequences following procrastination,
it should correlate moderately to highly with the IPS, and it did,
r = 0.44 (see Table 2). As expected, the mean score of the NCP
was lower compared to the IPS mean score, IPS mean = 2.99 vs.
NCP mean 2.57 (Table 2).

In the next step, we examined the occurrence of
procrastination-related negative consequences over the different
situations/domains probed. As is indicated in Figure 1, four
indicators demonstrated higher scores compared to the others:
Slow working pace compared to others, time pressure/getting
behind, negative feelings, and disappointment of self. Further, as
is apparent from the figure, the AIP 15 item corresponded well to
the NCP item “Financial loss,” and the NCP item “Time pressure;
got behind” corresponded well to the stress item. The correlation
between IPS and the negative feelings item in NCP was r = 0.37,
closely resembling the corresponding correlation reported by Lee
and Hall (2020).

Dimensionality

An exploratory factor analysis (EFA) was conducted on the
8 NCP items with principal axis factoring extraction. The
KMO measure of sampling adequacy was 0.84, well above the
recommended minimum value of 0.5, and the Bartlett test
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TABLE 2 | Descriptive statistics and Pearson’s correlations for study variables (N = 200).

Variables Mean (SD) (1) (2) (3) 4) 5) (6)
(1) IPS 2.99(0.95) 1.000

(2) NCPy 2.57(0.76) 0.443* 1.000

(3) NCPyeq 2.67(0.84) 0.337* 0.957* 1.000

(4) NCPqg 2.78(0.74) 0.830* 0.832* 0.795* 1.000

(5) SWLS 3.34(0.76) -0.167 —0.328* -0.313* —0.299* 1.000

(6) LoE 3.03(0.93) 0.264* 0.389" 0.383* 0.398* —0.532* 1.000
(7) S Loaf 1.68(0.64) 0.304* 0.408* 0.337* 0.396* —0.200 0.029

NCPy, all NCP items included; NCPeq, NCP with items 2, 3, 4, 6, 7; NCPaq;, NCP adjusted by IPS; Correlations with *p < 0.005.
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FIGURE 1 | Mean scores of the NCP over different domains.

of sphericity was significant [x2 (28) = 732.81, p < 0.01]
indicating suitability of the sample for factor analysis. The results
indicated a unidimensional structure based on Scree plot test
and examination of eigenvalues (greater than 1). The factor had
eigenvalue of 3.58 and explained 44.7% of the variance. Factor
loadings ranged from 0.48 (item 1) to 0.81 (items 6 and 7).

As the NCP was used in comparative analyses with the IPS
(see next section), we also performed an EFA on the 8 NCP and 6
IPS items combined. The KMO measure of sampling adequacy
was 0.90, and the Bartlett test of sphericity was significant
[x2(92) = 1736.12, p < 0.01], both indicating suitability of the
sample for factor analysis. Results from the initial factor analysis
produced two factors based on the Scree plot and eigenvalues
greater than 1 (eigenvalues 4.60 and 3.37). However, items 1,
5, and 8 of the NCP demonstrated cross-loadings with the IPS
factor and were deleted. A new iteration of EFA without NCP
items 1, 5, 8 demonstrated two distinct constructs with no
cross-loadings, eigenvalues 4.95 and 1.87. Factor loadings of the
reduced NCP ranged from 0.40 (item 4, Financial loss) to 0.85

(item 7, Disappointment). The final structure model accounted
for 61.96% of the variance. Internal reliability of this reduced
NCP scale was good, a = 0.82.

Descriptive Results

Descriptive results are presented in Table 2. Of particular interest
here is the lower mean score of the NCP (all items) compared
to IPS, 2.57 vs. 2.99. This indicates that the overall NCP
renders a more conservative estimate of procrastination problems
compared to the IPS procrastination score, as expected. Also,
note the moderate correlation between IPS and NCP, r = 0.44,
indicating that these measures address similar but not identical
constructs. Finally, note that the correlations between NCP and
the scales measuring well-being, LoE, and social loafing were
higher compared to the corresponding correlation to the IPS. As
discussed, this probably reflects the fact that NCP addresses the
maladaptive sides of procrastinatory episodes explicitly. These
correlations also demonstrate predictable convergent as well as
divergent validity for the NCP to established measures.
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Two other versions of the NCP were computed. First, based
on EFA results, we created a reduced NCP, the NCP,.q (Items 1,
5, and 8 omitted). Note in Table 2 that the NCP,.4 correlates even
lower to the IPS, r = 0.34. Second, because NCP does not contain
information on procrastination level, a better measure might be
suggested. Thus, we constructed an “adjusted” NCP, i.e., the NCP
corrected for the individual’s level of procrastination. Different
solutions were explored. The one reported here was calculated
as the square root of the NCP score * IPS score. Hence, this
adjusted index gives the same overall weight to the two scales. The
resulting index, NCP,g;, correlated highly with the IPS, r = 0.83,
and 0.83 with the overall NCP score.

Regression Analyses

We performed separate regression analyses with social loafing,
well-being, and LoE as dependent variables and IPS and
NCP,q as predictors. The reduced version of NCP (five items,
items 1, 5, and 8 excluded) was used. Here we expected
that both predictors would explain the dependent variables.
However, because the NCP addresses the problematic and
maladaptive aspects of procrastination directly, it was expected
to explain dependent measures better compared to IPS. The
results confirmed these expectations. As is seen in Table 3,
the NCP,¢q turned out to be a better predictor of all three
dependent measures.

Second, we conducted separate hierarchical linear regression
analyses to examine the unique contribution of NCP,¢q in the
explanation of social loafing, well-being (SWLS), and LoE. Here,
it was expected that NCP,.q would significantly contribute to the

TABLE 3 | Regression analysis (Beta/R?/robust SE) for IPS and NCPygy in
predicting SWLS, LoE, and social loafing.

explanation of the dependent variables. The results confirmed
this expectation (see Table 4). IPS alone significantly contributed
to the three regression models (i.e., Step 1) and accounted for
9.2, 2.9, and 7.4% of the variation in social loafing, SWLS, and
LoE, respectively. Adding NCP,,; into the model explained an
additional 6.2, 7.5, and 10.3% of the variation in social loafing,
SWLS, and LoE. This change (and the models with NCP .4
term) was significant for all three variables. Further, as seen
in Table 4, NCP,q was the most important predictor. In sum,
this means that a measure of past NCP, the NCP,,4, contributes
to explaining the dependent variables above the traditional
IPS measure.

In the final step, we compared the IPS and NCP,q by
conducting linear regression analysis (performed separately for
IPS and NCP,g;). Since NCP,q does not contain information on
procrastination level, IPS was compared with an adjusted version
of NCP. Table 5 summarizes the results and shows that NCP,gj,
compared to IPS, was a better predictor and explained a larger
proportion of variation in all dependent measures. These results
indicate that the adjusted version was superior to the IPS, which
supports our assumption about the importance of the NCP.

In summary, the results supported our hypothesis that
negative consequences of procrastination are important in
making this form of delay detrimental. As discussed, not every
type of delay is necessarily detrimental or procrastination (e.g.,
Klingsieck, 2013). Since the IPS scale is seemingly addressing
both general delay and procrastination, it showed weaker
relationships with subjective well-being, LoE, and social loading
compared to the NCP q and NCP,;,

TABLE 5 | Regression analysis (Beta/robust SE/R?) for IPS and IPSyq in
predicting SWLS, LoE, and social loafing.

IPS NCPyeq
SWLS -0.135/0.029 /0.062* -0.282/0.100 /0.068
LoE 0.267/0.074/0.066 0.436/0.157 /0.074
S Loafing 0.204/0.092/0.046 -0.257/0.114 /0.060

IPS NCP,;
SWLS ~0.135/0.062/0.029* -0.306/0.083/0.092
LoE 0.267/0.066/0.074 0.515/0.081/0.169
S Loafing 0.204/0.046/0.092 0.343/0.064/0.157

NCPreq = items 1, 5, and 8 deleted. All effects = p < 0.007 except * < 0.05.

NCPaq; = square root of NCPeq * IPS. All effects = p < 0.007 except *< 0.05.

TABLE 4 | Hierarchical regression analysis for SWLS, LoE, and social loafing.

SWLS

Independent variables
B AR?

LoE Social Loafing

B AR2 B AR2

Step 1

IPS —0.135*
Adjusted R2

Step 2

IPS —0.055
NCPreq —0.260"*
R? 0.104
Adjusted R? 0.095

0.029*
0.024

0.075

267+ 0.074** 0.204** 0.092**

0.070 0.088
0.1561~
0.377*

0.144x

0.103** 0.201** 0.062**
0.178

0.169

0.154
0.146

SWLS, subjective well-being; LoE, lack of energy; NCP,ey, reduced version of the NCP.

AR? = R? change. Unstandardized regression coefficients are reported. n = 197.
*n < 0.05; **p < 0.001.
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STUDY 2

Study 2 was designed as a replication and extension of Study 1
with additional scales. First, we added a second procrastination
scale, the implemental part of the Pure Procrastination Scale
(PPS; Steel, 2010), as a supplement to the IPS. Second, three
other scales supplemented those used in Study 1, the General
Self-Efficacy Scale (GSE; Schwarzer and Jerusalem, 1995), a
scale measuring negative thoughts and emotions in performance
situations, the Achievement Motives Scale (AMS-R, five items
covering negative emotions; Lang and Fries, 2006), and a scale
assessing depression-like feelings and thoughts, the Behavioral
Activation for Depression Scale (BADS-SF, short version; Kanter
et al., 2007). Published research indicates that all three scales
demonstrate predictable relationships with procrastination.
Thus, self-efficacy is negatively related to procrastination, r = -
0.44 (van Eerde, 2003), whereas procrastination correlates
positively to a mastery-avoidance goal orientation (e.g., Howell
and Watson, 2007) and to depression (van Eerde, 2003). The
SWLS and LoE scales used in Study 1 were retained. Overall,
we expected that the established procrastination scales, the IPS
and PPS, would demonstrate predictable relationships with the
dependent variables but that the NCP, especially the adjusted
NCP, would perform better.

Method

Participants

Students (223 in total, 180 females), mean age = 25.55 years
(SD = 7.96) participated in the study. All were recruited by
mail, social media, and lecture invitations among students at
Norwegian universities. The relatively high proportion of females
(ca. 80%) is somewhat higher compared to the overall proportion
of females in the Norwegian student population (ca. 60%;
Statistics Norway, 2021) but still typical of many study topics
(e.g., psychology).

Material

Procrastination was measured by the IPS, as in Study 1. Also,
the NCP (custom) scale, the SWLS (Diener et al., 1985), and the
LoE (Chalder et al., 1993; DeArmond et al., 2014) scales were
included, unchanged from Study 1. Detailed description of the
scales is provided in Study 1, Methods section.

Pure Procrastination Scale (Steel, 2010), five middle items,
were included. These items are all from the GPS (Lay, 1986)
and are assumed to address implemental delay, as does the IPS
(Svartdal and Steel, 2017). Example items are “In preparation
for some deadlines, I often waste time by doing other things
(PPS item 4; original GPS item 12) and “I generally delay before
starting on work I have to do” (PPS item 8, original GPS 9).
Higher PPS scores indicate increased procrastination. Internal
reliability in the present sample was excellent, a = 0.94.

Achievement Motives Scale (Lang and Fries, 2006) has two
subscales, one addressing approach motivation in achievement
settings (e.g., “I like situations, in which I can find out how
capable I am”), and one addressing avoidance motivation (called
“fear of failure]” e.g, “If I do not understand a problem
immediately I start feeling anxious”). In the present study, we

included the five items addressing negative motivation. Lang
and Fries (2006) reported good psychometric properties for the
AMS-R, with CFA results supporting a two-factor structure in
the general population (N = 3523) as well as in smaller student
samples. In the present study, internal reliability for the 5-item
subscale was good, o = 0.87.

Behavioral Activation for Depression Scale (Short Form)
(BADS-SF). The BADS-SF is a nine-item questionnaire designed
to measure activation and avoidance tendencies associated with
depression. It is based on a larger scale (Kanter et al., 2007). In
the present study, we used eight items that load on the activation
and avoidance subscales of the complete BADS (Kanter et al,
2007), e.g., “I engaged in many different activities” and “Most of
what I did was to escape from or avoid something unpleasant.”
The activation items were reversed so that the BADS-SF score
reflected avoidance and less activation. Internal reliability in the
present sample was acceptable, a = 0.73.

General Self-efficacy Scale (Schwarzer and Jerusalem, 1995)
measured general self-efficacy beliefs (e.g., item 1, “I can always
manage to solve difficult problems if I try hard enough”). Internal
reliability for the GSE (10 items) was good in the present data set,
a=0.87.

Statistical Analysis
The statistical approach was identical to that used in Study 1.

Results

Initial analyses indicated that age was not involved in any main
or interactive effects. No sex difference was observed in the
SWLS scores. Men demonstrated higher GSE scores compared
to women (M = 3.54 vs. 3.88, p < 0.01), whereas women
demonstrated higher scores on the BADS-SF subscale (M = 2.79
vs. 2.46, p < 0.01) and on the AMS-R subscale (M = 3.70 vs. 3.05,
p <0.01). As in Study 1, the LoE measure was significantly higher
in women (M = 3.26 vs. 2.69, p < 0.01). However, no significant
interaction effects were observed, and the variables (age, sex) were
not included in subsequent analyses.

Negative Consequences of Procrastination Scale
Internal reliability in the NCP scale was good, a = 0.88. We
conducted EFA (principal axis factoring, pomax rotation) with
the same factor selection criteria as in Study 1. The results
confirmed the results from Study 1, indicating the overall scale
to confirm to a unidimensional construct, eigenvalue 3.80, 47%
of the total variance accounted for. Adding the IPS and PPS
into the exploratory factor analysis, the NCP items 1, 5, and 8
demonstrated cross loadings and were deleted. The remaining
indicators conformed to two factors, eigenvalues 8.42 and 1.78,
63.78% of the total variance accounted for. These results repeated
the outcomes from Study 1.

Figure 2 displays the mean scores of negative consequences
associated over the different situations/domains covered in the
NCP. As in Study 1, four indicators demonstrated higher
scores compared to the others: Slow working pace compared
to others, time pressure/getting behind, negative feelings, and
disappointment of self.
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FIGURE 2 | Mean scores of the NCP over different domains/situations.
TABLE 6 | Descriptive statistics and Pearson’s correlations for study variables (N = 222).
M (SD) (1) 2 () 4) 5) (6) (@) ®) () (10)
(1) IPS 3.07 (0.93) 1.000
(2) PPS 3.03 (1.13) 0.845 1.000
(3) NCPy 2.72(0.86) 0.517 0.521 1.000
(4) NCPreqg 2.86 (0.96) 0.449 0.456 0.970 1.000
(6) NCPoqIPS 2.92 (0.81) 0.839 0.760 0.875 0.856 1.000
(6) NCPoqPPS 2.89(0.90) 0.781 0.876 0.845 0.819 0.947 1.000
(7) SWLS 3.44 (0.72) —0.329 -0.325 —0.372 -0.373 —0.413 —0.411 1.000
(8) LoE 3.14 (0.94) 0.316 0.309 0.293 0.324 0.374 0.371 —0.457 1.000
(9) AMS-R 3.55(0.97) 0.218 0.272 0.441 0.464 0.403 0.413 —0.392 0.486 1.000
(10) GSE 3.61(0.58) —0.220 —0.246 —0.420 —0.393 —0.372 -0.375 0.439 —0.280 —0.503 1.000
(11) BADS 2.72 (0.67) 0.508 0.492 0.504 0.476 0.585 0.582 —0.504 0.571 0.504 —0.503

NCP.y, all NCP items included: NCPey, NCP with items 2, 3, 4, 6, 7: NCPayIPS, NCP adjusted by IPS; NCP.PPS, NCP adjusted by PPS.

All correlations p < 0.005.

Descriptive Results

Means and correlations are shown in Table 6. Note again that
NCP,;; demonstrated alower mean compared to the IPS and PPS,
as was expected.

Regression Analyses

Table 7 displays the beta values as well as R? in predictions of
the dependent measures of Study 2. In these analyses, the IPS,
PPS, and NCP were entered in separate regression analyses. Note
that the NCP,,; demonstrated similar predictive abilities as the
procrastination scales for SWLS, LoE, and BADS-SF, and better
for AMS-FF and GSE.

Second, we conducted separate hierarchical linear regression
analyses to examine the unique contribution of NCP,,; in
the explanation of well-being (SWLS), LoE, fear of failure
(AMS-FF), general self-efficacy (GSE), and depression-related
behavioral activation (BADS-FF). Here it was expected that

TABLE 7 | Regression analysis (Beta/R?) for IPS and PPS in predicting SWLS,
LoE, AMS-FF, GSE, and BADS-SF.

IPS PPS NCPreq
SWLS -0.255/0.108 -0.208/0.106 -0.282/0.139
LoE 0.317/0.097 0.245/0.087 0.315/0.101
AMS-FF 0.225/0.046 0.224/0.068 0.468/0.210
GSE -0.137/0.048 -0.125/0.060 -0.238/0.154
BADS-SF 0.365/0.256 0.287/0.234 0.333/0.224

NCPoq = NCP with items 2, 3, 4, 6, 7.

NCPyq would significantly contribute to the explanation of the
dependent variables. The results confirmed this expectation. The
results for IPS are displayed in Table 8. IPS alone significantly
contributed to the three regression models (i.e., Step 1) and
accounted for 10.8, 9.7, 4.6, 4.8, and 6.9% of the variation in
SWLS, LoE, AMS-FF, GSE, and BADS-SE, respectively. Adding
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TABLE 8 | Hierarchical regression analysis for SWLS, LoE, AMS-FF, GSE, and BADS-SF.

Independent variables SWLS LoE AMS-FF GSE BADS-SF
B B B B B
Step 1
IPS —0.255** 0.317** 0.225* -0.137* 0.365**
Adjusted R? 0.104 0.093 0.042 0.044 0.253
AR? 0.108** 0.097** 0.046* 0.048x% 0.256**
Step 2
IPS —0.157* 0.215* 0.013 —0.034 0.266**
NCP/eg —-0.213* 0.220* 0.462* —0.223* 0.217*
R? 0.172 0.137 0.210 0.156 0.332
Adjusted R? 0.164 0.129 0.202 0.149 0.326
AR? 0.064** 0.039** 0.163** 0.108** 0.078**

SWLS, subjective well-being; LoE, lack of energy; AMS-FF, achievement motivation scale — fear of failure; GSE, general self-efficacy; BADS-SF, behavioral activation for

depression scale — short form; NCP,ey, reduced version of NCP.
AR? = R? change. Unstandardized regression coefficients are reported. n = 223.
*0 < 0.05; **p < 0.001.

TABLE 9 | Hierarchical regression analysis for SWLS, LoE, AMS-FF, GSE, and BADS-SF.

Independent variables SWLS LoE AMS-FF GSE BADS-SF
B B B B B
Step 1
PPS —0.208"* 0.245" 0.224** —0.125* 0.287**
Adjusted R? 0.102 0.083 0.063 0.055 0.231
AR? 0.106"* 0.087** 0.068** 0.060** 0.234*
Step 2
PPS —0.125* 0.157* 0.055 —0.042 0.201**
NCPyeq —0.215" 0.229* 0.438** —0.215** 0.224*
R? 0.169 0.129 0.213 0.159 0.315
Adjusted R? 0.162 0.121 0.201 0.151 0.308
AR? 0.064** 0.042* 0.145* 0.100** 0.080**

SWLS, subjective well-being; LoE, lack of energy; AMS-FF, achievement motivation scale — fear of failure; GSE, general self-efficacy; BADS-SF, behavioral activation for

depression scale — short form; NCP,ey, reduced version of NCP.
AR? = R? change. Unstandardized regression coefficients are reported. n = 223.
0 < 0.05; *p < 0.001.

TABLE 10 | Regression analysis (Beta/robust SE/R?) for IPS and IPSagj in predicting SWLS, LoE, GSE, and BADS-SF.

IPS NCPadﬂps PPS NCPadjpps
SWLS -0.255/0.052/0.108 -0.366/0.053/0.171 -0.208/0.042/0.106 -0.329/0.049/0.169
LoE 0.317/0.068/0.097 0.428/0.072/0.136 0.245/0.062/0.087 0.375/0.071/0.129
AMS-FF 0.225/0.074/0.046* 0.477/0.072/0.158 0.224/0.060/0.68 0.434/0.067/0.162
GSE -0.137/0.041/0.048 -0.265/0.041/0.138 -0.125/0.032/0.060 -0.239/0.038/0.139
BADS-SF 0.365/0.039/0.256 0.482/0.038/0.340 0.287/0.036/0.234 0.428/0.036/0.331

NCPgq, square root of NCPreq * IPS/PPS. All effects = p < 0.007 except * < 0.06.

NCP,¢4, the model explained an additional 6.4, 3.9, 16.3, 10.8,
and 4.7% of the variation in SWLS, LoE, AMS-FF, GSE, and
BADS-FF. This change (and the models with NCP,4 term)
was significant for all variables. Further, as seen in Table 8,
NCP,q was the most important predictor (except LoE where
IPS and NCP,.4 were equal). Similar results were observed for
the second procrastination scale, PPS (see Table 9). In sum,
these results indicate that the past negative consequences of
procrastination measure (NCP) contributed to explaining the

dependent variables above traditional procrastination measures,
the IPS and PPS.

Finally, we compared the IPS, PPS, and NCP,4; by conducting
linear regression analysis (performed separately for IPS, PPS, and
NCP,gj). Since NCP 4 does not contain information on the level
of procrastination, IPS and PPS were compared with adjusted
versions of NCP. Here, two adjusted versions were created, one
using the IPS and one using the PPS. Table 10 summarizes
the results and demonstrates that the NCP,gj, in comparison to
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both the IPS and PPS, was a better predictor and explained a
larger proportion of variation in all dependent measures. Both
adjusted versions of NCP performed better than their original
counterparts. These results indicate that adjusted versions are
superior to IPS and PPS, supporting the results of Study 1 and
also our assumptions about limited importance of NCP.

GENERAL DISCUSSION

Delays may be rational and functional, but sometimes
dysfunctional and irrational. The delays seen in procrastination
are, by definition, irrational. A common definitional criterion
is that procrastination is characterized by delaying “despite
expecting to be worse off for the delay” and that the
procrastinating individual “acts against better judgment.”
Examination of common procrastination scales demonstrates,
however, that scales do not address these core characteristic of
procrastination. In effect, there is a gap between the definition of
procrastination and how it is measured in common scales.

Accordingly, the present paper explored the utility of a
brief scale, the NCP, to supplement existing scales. Assuming
that subjective past negative consequences of procrastination
reflect the maladaptive and irrational aspects of this habit,*
this scale should capture these aspects better than traditional
scales. The NCP probes negative consequences of procrastinatory
episodes over different domains and situations, as well as negative
emotions and cognitions associated with such episodes, thus
capturing a broad spectrum of troublesome sides associated
with procrastination. In two studies, we demonstrated that this
scale seems to tap the maladaptive aspects of unnecessary delay
better than standard procrastination scales, here the IPS and
PPS. Specifically, common procrastination scales demonstrate
predictable negative relationships to scales measuring positive
states (e.g., well-being, self-efficacy) and reliable positive
relationships to scales measuring negative states (e.g., LoE).
Comparing the NCP to established procrastination scales in
the prediction of well-being, social loafing, and LoE (Study 1)
and well-being, general self-efficacy, LoE, negative motivation,
and mild depression tendencies (Study 2), the NCP seemed
to be superior in predictions. Importantly, as the NCP
identifies problems associated with past procrastination but
does not itself contain information on procrastination levels,
an improved NCP score is achieved by adjusting it for
individual procrastination levels. We explored different ways
of performing this adjustment. A simple approach is to adjust
by using an established procrastination scale, here IPS or PPS.
This alternative was systematically explored, and for every
comparison, the adjusted NCP, the NCP ,4;, outperformed the IPS
and PPS in predictive ability.

An important implication of the present studies is that the
NCP seems to capture a critical feature of procrastination,
breakdown in self-regulation (e.g., Steel, 2007), better than
traditional scales. As failure to self-regulate is associated with
negative emotions (Tice and Bratslavsky, 2000; Tice et al.,

“See Grund and Fries (2018) for a recently proposed alternative explanation.

2001), discomfort and negative cognitions/motions associated
with procrastinatory episodes may be important criteria for
maladaptive and irrational delays. This also applies to situations
where the individual may achieve temporary emotional benefits
from avoiding or escaping aversive work, as in short-term mood
repair. Short-time mood repair is itself a sign of a breakdown
in self-regulation, and negative emotions return (e.g., Sirois and
Pychyl, 2013). Given that negative consequences — discomfort
and negative cognitions/emotions - are connected intimately to a
core problem in procrastination, failure to self-regulate, the NCP
provides a simple means of capturing that core. Of note, whereas
prior research has linked procrastination to negative affect in a
general way (e.g., Krause and Freund, 2014), the present studies
obtained a measure of discomfort and negative affect/cognition
to procrastinatory episodes specifically.

By focusing on past NCP rather than forward-looking
expectations, it may appear that we underestimate the ability of
procrastinating individuals to assess their own procrastinatory
behavior. We do not. First, research has amply documented
that procrastinators are aware of their procrastination, both as
a general dysfunctional habit (e.g., Steel, 2010) and in dealing
with specific tasks (e.g., Tuckman, 1991). Second, we agree with
the general definition of procrastination as a maladaptive delay
in planned behavior, given the individual’s own standard. Both
criteria indicate that the procrastinating individual cognitively
is capable of making plans as well as evaluating the factual
progression in (not) realizing them. In fact, a core problem of
procrastination is that those insights do not propel the individual
to get things done. This problem, often named the intention-
action gap (Steel et al., 2001; Steel, 2010), addresses implemental
delays. The procrastination scales used in the present studies,
the IPS and the PPS (Steel, 2010), focus on implemental delay.
However, even these turned out to be rather indiscriminate in
measuring procrastination, probably because they address delays
in different forms, including those intention-action gaps that
are trivial and inconsequential. The retrospective measure of
the maladaptive consequences of procrastination explored in the
present paper seems to demonstrate better construct validity.
Overall, procrastination seems to account for only a limited
amount of variance in the scales explored in the present studies.
Still, that proportion seems to be measured more appropriately by
the NCP, and especially the adjusted NCP, as this scale accounted
for a larger proportion of the explained variance when compared
to standard procrastination scales.

The NCP scale may be helpful in research as well as
applied purposes. Self-report scales are often criticized, with
behavioral procrastination measures (Miyake and Kane, 2021) or
momentary assessment of procrastination in experience sampling
(Wieland et al., 2018) suggested as better alternatives. However,
the present results indicate an important advantage of self-
report measures of procrastination over behavioral measures in
that they, in a unique way, address the subjective criteria for
problematic and irrational delays as distinct from delays that are
unproblematic (e.g., Krause and Freund, 2014). Here, the NCP
may help differentiate those forms of procrastination that reflect
a maladaptive style of life from delays that are unnecessary but
still inconsequential. As Diaz-Morales and Ferrari (2015) put it:
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“Everyone procrastinates, but not everyone is a procrastinator”
(p. 308, italics in original). Hence, an implication of the
current studies is that unnecessary delay per se may not
be as troublesome as having a history with procrastination-
related negative consequences. The NCP seems to be capable
of identifying (at least indirectly) the maladaptive and irrational
sides of the procrastination habit.

The NCP may be a helpful tool in preventive as well as in
clinical/applied settings. As for prevention, this scale may provide
information on when and where procrastination has become
problematic, thus helping educators and counsellors identify
contexts that are especially appropriate for preventive measures.
For example, if procrastination is especially problematic in
the social domain, preventive measures may focus on social
factors in the study environment (e.g., Codina et al., 2020).
In clinical applications, the NCP scale may be a useful tool
also. As discussed, not all delay is problematic. For example,
Rozental et al. (2015) identified five main groups or clusters
of procrastinators, with only 33% of participants representing
severe instances of procrastination potentially requiring tailored
treatment interventions. As procrastination-related negative
feelings and cognitions are markers of problematic delay, the
NCP may represent a good utility in clinical contexts where more
precise information on problematic procrastination is needed.
Also, the scale might be used to screen for participants’ levels
of problematic procrastination before entering a clinical trial or
in creating create groups when conducting analyses to study
the efficacy of interventions to reduce procrastination. In such
cases, there is a need to distinguish general procrastination
(as measured by standard scales) from maladaptive forms (as
measured by the NCP). Also, as the NCP is capable of connecting
maladaptive delays to specific domains/situations, interventions
may be adapted to individual procrastination profiles in ways
not possible when using standard scales. Here, the results from a
study on academic procrastination by Steel and Klingsieck (2016)
are particularly relevant. These authors identified a common
factor important for all procrastinators, conscientiousness
(and its facets, e.g., self-discipline, impulsiveness). However,
after controlling for conscientiousness, students appeared
to procrastinate for different reasons. For example, some
procrastinated for social reasons (those high in extraversion),
whereas others put off because of anxiety (those high in
neuroticism). The NCP presents itself as a simple tool to
identify individual procrastination profiles, which in turn may
be of great utility in creating tailor-made interventions and
assessing their effects.

Another important distinction relates to forms of delay that
are rational and necessary for optimal goal-striving (e.g., strategic
delay; Klingsieck, 2013). As discussed in this paper, commonly
used procrastination scales do not contain items that explicitly
differentiate trivial forms of delay from problematic delays. In
addition, existing scales also often fail in identifying rational
forms of delay as distinct from procrastination. Sometimes
delayed action may be rational and even necessary for optimal
goal striving. For example, a student might feel ready to submit
her thesis in good time before the deadline, but submitting
too early (precrastination) might induce unexpected costs in

terms of lower quality and errors. Hence, delaying planned
submission may be the rational thing to do. In general, timely
action is important, both for the individual, for people interacting
with the individual, and for society in general. When timely
action is delayed (or rushed), negative consequences are likely to
appear. Accordingly, although there may be somewhat blurred
boundaries between them, at least three forms of delay should be
differentiated:

(1) Strategic and rational delays. Delays that are rational
and often necessary for optimal goal striving (e.g., delay
submitting your thesis because your supervisor asked you
to rewrite the discussion part).

(2) Inconsequential delay. Delays that are unnecessary but
bear no negative consequences (e.g., reading a chapter on
Wednesday rather than on Tuesday as preparation for a
lecture on Friday).

(3) Irrational delay. Delays that are maladaptive, given an
intended goal (e.g., not reading a chapter before a lecture
even though the teacher strongly recommended you to).

The scale presented in the present paper, the NCP, seems to
be capable of separating the two latter. Thus, a simple measure
focusing on past negative consequences of unnecessary delay
may be useful in separating trivial forms of unnecessary delay (2
above) from more severe forms (3 above). For research purposes,
the NCP should be adjusted by a validated procrastination scale.

Limitations and Future Research

Several limitations of the present studies should be noted. First,
as participants in the present studies were students only, using
convenience samples, the next step would be to explore the
NCP in a sample from the general population. Here, the item
examples in the scale should be carefully examined, ensuring
that they also reflect problematic consequences as perceived by
non-students. Such a study should also apply more stringent
methods to assess the scale, such as confirmatory factor analysis
(CFA) and item response theory (IRT). Second, the sample sizes
of the present studies may be considered as a limitation. Still,
based on minimum sample size criteria for EFA (e.g., Kyriazos,
2018) and cross-validation of the factorial structure (Study 2),
the NCP has acceptable empirical support. Nevertheless, future
studies are advised to repeat the study with a larger sample.
Third, the situations and domains probed in the present studies
should be thoroughly examined. We selected a relatively broad
spectrum of situations and domains to tap negative consequences
of unnecessary delay, but other domains might be included. For
example, we did not probe the health domain (e.g., Sirois and
Pychyl, 2018), which is potentially important, especially as people
get older. On the other hand, the present data indicate that even
a reduced scale functioned very well, indicating that the scale
might work well even if probes are taken from only a limited set
of domains/situations. Fourth, given the broad classes of delay
discussed in the previous section, a further step forward might
be to develop a brief scale that probes the tendency to delay
strategically and rationally. To the best of our knowledge, there is
currently no scale that measures the first broad class mentioned,
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the tendency to delay things that are rational and often necessary
for optimal goal striving. Such a scale could complement the NCP
in helping to achieve an even more precise delimitation of the
phenomena we call procrastination.

CONCLUSION

The present paper explored the utility of a brief scale to measure
past negative consequences associated with procrastinatory
episodes. This scale seems to be helpful in separating trivial forms
of unnecessary delay from maladaptive forms and helps identify
the core problem in procrastination, maladaptive and irrational
delay. As such, this scale represents a potentially valuable tool in
research and clinical/applied efforts.
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APPENDIX
The NCP Scale

Think of situations where you have put off planned and/or important tasks unnecessarily - you have “procrastinated.”

When I think back on such situations, I must say that my procrastination resulted in. . .

.. .negative reactions from others (for example, that others remarked that I put off things unnecessarily).

...I perceived myself as inferior to others (for example, that others worked much faster than I did and finished tasks
long before I did).

.. .that I missed opportunities (for example that I missed an important deadline).

.. .that I have lost something by being late (for example, that I was late in paying a bill and got a big fine).

.. .that I experienced lack of time or got behind (for example, that I did not read a recommended chapter before a lecture so that I
did not understand the lecture).

.. .that T experienced negative feelings (for example, shame, regret, guilt, or worry).

.. .that I was disappointed in myself (for example, that I had expected to accomplish what I had planned but failed).

.. .that my belief that I am not good at finishing things was confirmed.
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Procrastination is a chronic and widespread problem; however, emerging work
raises questions regarding the strength of the relationship between self-reported
procrastination and behavioral measures of task engagement. This study assessed the
internal reliability, concurrent validity, predictive validity, and psychometric properties
of 10 self-report procrastination assessments using responses collected from 242
students. Participants’ scores on each self-report instrument were compared to each
other using correlations and cluster analysis. Lasso estimation was used to test the
self-report scores’ ability to predict two behavioral measures of delay (days to study
completion; pacing style). The self-report instruments exhibited strong internal reliability
and moderate levels of concurrent validity. Some self-report measures were predictive
of days to study completion. No self-report measures were predictive of deadline action
pacing, the pacing style most commonly associated with procrastination. Many of the
self-report measures of procrastination exhibited poor fit. These results suggest that
researchers should exercise caution in selecting self-report measures and that further
study is necessary to determine the factors that drive misalignment between self-reports
and behavioral measures of delay.

Keywords: procrastination, pacing styles, psychometrics, predictive validity, concurrent validity, self-report
measures

INTRODUCTION

Procrastination is a chronic and widespread problem, with some studies suggesting that one
of every five adults engage in the behavior (Ferrari et al., 2007). Commonly, procrastination is
identified through peoples’ responses to self-report instruments. While research suggests these self-
report instruments are strongly correlated with one another (e.g., Ferrari et al., 2005; Svartdal and
Steel, 2017), emerging work raises questions regarding the strength of the relationship between self-
reported procrastination and behavioral measures of task engagement (Krause and Freund, 2014;
Kim and Seo, 2015; Imhof et al., 2021) or pacing (Vangsness and Young, 2020; Voss and Vangsness,
2020). Relatedly, recent research (Hussey and Hughes, 2020) and policy (Sackett et al., 2018)
underscored a need to assess the psychometric properties and predictive validity of commonly used
self-report instruments. Ideally, such tests would control for possible sources of variability such as
sample characteristics, administration method, or task type (for a summary see Kim and Seo, 2015).
To our knowledge, such a test has not been conducted on self-report measures of procrastination.
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This paper summarizes literature documenting the alignment
among self-report measures of procrastination (i.e., concurrent
validity) and between self-report and behavioral measures of
procrastination and pacing (i.e., predictive validity). We review
several possible statistical and psychometric explanations for
discrepancies that exist and then explore these explanations by
testing the internal reliability, concurrent validity, predictive
validity, and psychometric properties of 10 self-report measures
of procrastination. In our discussion, we review our findings and
offer several additional explanations for the inconsistencies we
observed in the psychometric properties and predictive validity
of self-report measures of procrastination.

Documented Relations Among
Self-Reported Procrastination,
Performance Measures, and Behavioral
Delay

Historically, researchers have observed strong relationships
among self-report measures of procrastination (e.g., Ferrari
and Emmons, 1995; Specter and Ferrari, 2000; Sirois, 2007;
Hen and Goroshit, 2018). This is an intuitive finding, given
that many self-report measures of procrastination are created
using items from other assessments and seek to assess the
same underlying latent construct. For example, the Pure
Procrastination Scale (PPS; Steel, 2010) includes items from
Mann et al. (1997). Decisional Procrastination Scale, Lay’s
(1986) General Procrastination Scale, and the Adult Inventory of
Procrastination (AIP; McCown et al., 1989). The PPS correlates
highly with these instruments, with participants’ scores on the
PPS explaining at least 66% of the variability in their scores on
the other instruments (Svartdal and Steel, 2017). Less intuitively,
related measures share common method variance, which can
inflate the strength of raw correlations between similar measures
(Podsakoff et al., 2003).

In contrast, evidence for the predictive validity of self-report
measures is mixed. Recent meta-analytic work suggests that
self-report measures of procrastination demonstrate moderate
predictive validity with measures of performance. Kim and Seo
(2015) found that overall, self-report measures of procrastination
explained only 2-11% of the variability in peoples’ performance
(i.e., significant correlation coefficients ranged from —0.13
to —0.33), depending on which procrastination instrument
was used by the researcher. The strength of this relationship
also depended on the measure of performance used by the
researcher. For example, GPA explained only 1.4% of the
variability in peoples’ procrastination self-reports (r = -0.12),
whereas individual assignment grades could account for 42%
of this variance (r = -0.65). Interestingly, the strength of
these relationships also depended on how the predictors
were assessed. Self-report measures of procrastination shared
a non-significant relationship with self-reported measures of
performance (r = -0.08; 1% of variance explained) and
were only moderately correlated with behavioral measures
of performance (r = -0.15 2% of variance explained).
When procrastination and performance were both behaviorally

assessed, the effect size was larger (r = 15% of
variance explained).

Relatedly, it is useful to consider the relationship between
procrastination and pacing styles, “behavioral tendencies
regarding the distribution of effort over time” (Gevers et al.,
2015). Unlike procrastination, in which a person engages in
a conscious and willful delay despite their knowledge of its
negative outcomes (Klingsieck, 2013), pacing styles are defined
more broadly and without negative connotation (Bloun and
Janicik, 2002; Gevers et al., 2015). Endorsement of a deadline
action pacing style—putting off task engagement until just
before a deadline—is observed to correlate with self-reported
procrastination (r = 0.55, or 30% of variance explained; Gevers
et al,, 2015). Although many researchers consider the deadline
action pacing style as distinct from procrastination, self-report
measures of procrastination frequently test predictive validity
using behavioral measures of pacing style.

While published literature provides support for the
relationship between self-report measures of procrastination
and behavioral measures of pacing style, the size of these effects
are mixed. Most of the zero-order correlation coefficients
identified in our table research ranged from r = 0.17 to
r = 045 (3-20% of variance explained; see Figure 1).
Some large effect sizes do exist and are illustrated by the
whiskers in Figure 1, but they are inconsistent across
samples: Ferrari (1992) found that the Adult Inventory of
Procrastination (AIP) explained 42% of the variance in the
number of days it took non-traditional students to return a
folder; however, this zero-order correlation was less robust
for the sample of traditional college students, explaining
only 16% of variability in the same behavior. In this same
study, the AIP explained at most 2% of the variance in the
time it took students to complete their final exam. More
recently, Zuber et al. (2021) found that the voluntary and
observed delay subscales of the PPS shared a significant
correlation with the number of days it took students to email
their instructors a signed document (s = 0.41 and 0.47,
respectively). Independently, these zero-order correlations
explained 17% and 22% of the variability in students’
behavior; when regressed together, they explained 27% of
the variance in behavior. Steel et al. (2018) also observed
rather high correlations between the IPS and a behavioral
measure of pacing: area under the curve created by plotting
students’ cumulative assignment completion (r = 0.41, 17% of
variance explained).

-0.39;

Statistical and Psychometric
Explanations for Discrepancies Among

Measures of Procrastination

The examples of published zero-order correlation coefficients,
discussed in the previous paragraphs, test the predictive and
concurrent validity of self-report measures of procrastination.
Although all of the reported coefficients were significant at an
alpha of .05, statistical significance does not necessarily provide
support for concurrent or predictive validity. To interpret the
zero-order correlation coeflicients, readers must first consider
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FIGURE 1 | Distributions of correlation coefficients depict the strength of the relationship between task completion time (left), task progress (right), and self-report
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task progress

the researchers’ sample size, the number of statistical tests
that were conducted, the psychometric properties of the scales
that are being used, and the impact of nuisance variables on
behavioral data.

Sample Size

Large samples have greater power to detect a statistically
significant relationship between two predictors, even when that
relationship is small. For example, Meehl (1990) described the
results he obtained from a large-scale (N = 57,000) state survey
database. Of the 990 analyses he conducted on this data, 92%
were statistically significant. Meehl (1990) noted that these were
not Type I errors, but rather stable—but small—relationships
observed within the sample. That these relationships were
statistically significant says more about researchers’ certainty in
the presence of an effect than it does about whether the effect
is large enough to be meaningful or generalize out-of-sample.
It is possible that a similar issue affects the generalizability of
procrastination studies with extremely large samples.

For this reason, many statisticians promote effect size
over statistical significance (e.g., Royall, 1986; Tukey,
1991; Cohen, 1994; Kirk, 1996), with an emphasis on the
“practical significance” (Royall, 1986; Kirk, 1996) of the effects.
Relatedly, meta-analyses, such as Kim and Seo’s (2015) work,
can allow researchers to identify stable relationships and
determine how they change relative to study characteristics
such as instrument and sample characteristics (Kirk, 1996).
This may help explain why overall, self-report measures of
procrastination explained only 1% of the variance in peoples’
self-report performance and 2% of the variance in peoples’
behavioral measures of performance, but that individual
measures (e.g., specific assignment grades) fared much better
(Kim and Seo, 2015).

Number of Statistical Tests

A separate explanation for the inconsistent relationship between
self-report and behavioral measures has to do with inflated
Type I error rates associated with many pairwise comparisons.
A typical psychology publication reports a Type I error rate
of .05. Functionally, this threshold requires the researchers—
and the reader—to assume the risk that a single significant
relationship has a 5% chance of being a false discovery. This
error rate is unique to each statistical test; therefore, in papers
that report multiple tests (e.g., all possible pairwise comparisons;
multiple correlation tables; etc.), the Type 1 error rate is equal to
1 — (1 — )¢, where c represents the number of tests conducted
(Keppel and Wickens, 2004, p. 112). For example, one of the
studies reported in this paper contains 14 statistical tests, of
which four were statistically significant. This set of analyses ran
at least a 51% chance of making a false discovery. Therefore,
it is possible that some of the significant relationships that
emerge in studies that conduct multiple pairwise comparisons
will not generalize—or will appear as a smaller effect—in a
different sample.

Psychometric Properties

Another important consideration for assessing the relationship
between self-report measures of procrastination and behavioral
outcomes concerns the nature of self-report measures themselves.
As noted above, self-report measures of procrastination are not
typically strong predictors of behavior (but see Zuber et al., 2021).
Poor psychometric properties are one potential explanation
for why self-report measures may not adequately predict
behavior. For a measure to be valid, it must possess acceptable
psychometric properties such as high reliability, good model-data
fit, and measurement invariance (MI; e.g., Hussey and Hughes,
2020). It must also be related to theoretically relevant constructs
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(i.e., possess concurrent validity) and unrelated to theoretically
irrelevant constructs (i.e., possess discriminant validity). When
a measure is lacking any of these properties, it lacks sufficient
evidence for construct validity and does not sufficiently measure
what it is supposed to be measuring. If a measure is not properly
assessing procrastination, it is unlikely to predict procrastination
behavior. Of course, it is still possible for self-report measures
with poor psychometric properties to be significantly related to
other variables. In such cases, these relations are meaningless
since the measures themselves lack evidence of construct validity.

Impact of Nuisance Variables on Behavioral Data

A final explanation for the small effects observed in the literature
is the influence of nuisance variables on behavioral measures
of delay and performance. Previous empirical (e.g., Epstein,
1979; Abelson, 1985) and philosophical (Epstein, 1983) works
note that behavioral measures are influenced by a variety of
uncontrolled factors (i.e., nuisance variables such as competing
tasks or fatigue) that increase error variance and can obscure the
true relationship between self-report and behavioral measures.
In such cases, repeated-measures approaches to data analysis—
such as aggregation (Epstein, 1983) or multi-level modeling
(Gelman and Hill, 2006)—statistically control for nuisance
variance and yield estimates that are more reflective of the true
relationship between self-report and behavioral measures. This
is especially true for traits, which influence behavior but can
be overshadowed by context-specific factors (Mischel, 1977). If
nuisance variables obscure the relationship between self-report
measures of procrastination and behavioral measures of delay
or performance, aggregated measures (e.g., GPA, pacing style,
course grade) should hold stronger relationships with self-report
measures than do disaggregated measures (e.g., assignment
grade). Interestingly, this appears to be the opposite relation
as was observed among measures of performance in Kim and
Seo’s (2015) meta-analysis. Nevertheless, it is worthwhile to
consider whether single index measures of procrastination (e.g.,
completion date) perform more poorly than aggregate measures
(e.g., behavioral measures of pacing style).

TABLE 1 | Sample demographic information.

Demographic characteristic N

Sex

Female 165
Male 63
Other

Prefer not to say

Race

White 155
Black 22
Asian 30
Hispanic/Latinx 24
Native Hawaiian/Pacific Islander 1

American Indian
Prefer not to say

The Current Study

Understanding the relationship between self-report measures
of procrastination and behavioral outcomes requires more
than simply examining the zero-order correlations between
these two types of measures. It also requires a holistic
consideration of sample size, the number of tests conducted,
and the psychometric properties/construct validity of the
measures that are employed. Therefore, we chose to assess the
convergent and predictive validity of 10 self-report measures of
procrastination using cluster analysis (Gore, 2000) and Lasso
estimation (Tibshirani, 1996), two statistical approaches that
control for the family-wise errors inherent in repeated analysis
and the multicollinearity present among related measures.
The study was conducted over the course of an entire
semester and involved a task with a distant deadline, providing
ample opportunity to measure procrastination and students’
pacing styles. We also examined the psychometric properties
of 10 self-report procrastination measures via confirmatory
factor analysis (CFA).

MATERIALS AND METHODS

Participants

Research participants were psychology students currently
enrolled at Wichita State University. All research procedures
were approved by the Institutional Review Board at Wichita
State University. Qualtrics was used to obtain participants’
consent and to administer an online battery of self-report
instruments to 242 students; seven did not click through to
the end of the survey and were excluded from analyses. The
remaining 235 participants (jLage = 22, SDage = 7.14) completed
all 10 survey instruments in exchange for four research credits.
Demographic information about these participants is available
in Table 1.

Procedure

Participants completed an online survey comprised of 10 well-
known self-report measures of procrastination (for details,
see section “Self-Report Measures”). Five directed response
(e.g., Please select “Agree” when responding to this item.)
and five bogus items (e.g., I do not understand a word of
English.) were evenly spaced throughout the battery to ensure
that participants were paying attention (Meade and Craig, 2012).
Students answered five, fixed-order demographics questions
before completing the procrastination surveys—and the items
within them—in a randomized order. A 5 (strongly agree) to 1
(strongly disagree) scale was adopted for all measures except the
PASS, which employed a 5 (always) to 1 (never) scale; higher
scores indicated greater levels of procrastination. Surveys were
evenly administered over the course of the 16-week semester to
ensure that the study would be completed by students exhibiting
a variety of pacing styles. The survey took around 30 min to
complete and could be returned to at any time for up to a week.
A full copy of the survey and its randomization information can
be found at the project’s OSF page: https://osf.io/r7wcx/.
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Self-Report Measures
Self-report measures of procrastination were selected with an
eye toward utility. The instruments that follow are widely used
by researchers studying procrastination, and all have undergone
some degree of validation.

Metacognitive Beliefs About Procrastination

The MBP is a 14-item survey that requires people to
endorse statements about the emotions and thoughts that drive
procrastination (e.g., “Procrastination stops me from making
poor decisions when I am feeling anxious”; Fernie et al., 2009).
Participants’ responses to these items were averaged together to
create a composite score that ranged from 1 to 5, where higher
scores indicated more positive beliefs about procrastination. This
instrument was initially validated through exploratory and CFA,
as well as internal consistency reliability (Fernie et al., 2009).

Academic Functional Procrastination

The AFP is a 9-item survey that invites respondents to endorse
statements related to procrastination within an academic context
(e.g., “I have procrastinated on my lessons in some cases in
order to be motivated for them”; Kandemir and Palanci, 2014).
Participants’ responses to these items were averaged together to
create a composite score that ranged from 1 to 5, where higher
scores indicated a stronger endorsement of statements related to
a strategic use of academic procrastination. This instrument was
originally validated through exploratory factor analysis, CFA, and
internal consistency reliability (Kandemir and Palanci, 2014).

Lay’s General Procrastination Scale

The 16-item GPS allows participants to endorse general
statements about procrastination (e.g., “I usually make decisions
as soon as possible”; Lay, 1986). Participants’ responses to
these items were averaged together to create a composite score
that ranged from 1 to 5, where higher scores indicated a
stronger endorsement of statements related to procrastination.
This instrument’s initial validation involved tests of predictive,
concurrent, and divergent validity (Lay, 1986). Subsequent factor
analysis and principal components analysis have been conducted
by Vesterveldt (2000), Svartdal and Steel (2017), and Klein et al.
(2019).

Adult Inventory of Procrastination

The 10-item AIP requires respondents to rate the degree to
which they endorse general statements about procrastination
(e.g., “My friends and family think I often wait until the last
minute”; McCown et al., 1989). Participants’ responses to these
items were averaged together to create a composite score that
ranged from 1 to 5, where higher scores indicated a stronger
endorsement of statements related to procrastination. This
instrument was initially validated through principal components
analysis (McCown et al, 1989). Subsequent factor analysis
and principal components analysis have been conducted by
Vesterveldt (2000) and Svartdal and Steel (2017).

Active Procrastination Scale

The APS invites participants to indicate the degree to which they
use procrastination as a motivational tool (e.g., “I intentionally
put off work to maximize my motivation”; Choi and Moran,

2009). Participants’ responses to these items were averaged
together to create a composite score that ranged from 1 to
5, where higher scores indicated a stronger endorsement of
statements related to active procrastination. This instrument
was originally validated through assessments of concurrent and
divergent validity, exploratory and CFA, internal consistency
reliability, and predictive validity (Choi and Moran, 2009).
Subsequent validation has been conducted by Pinxten et al.
(2019).

Unintentional Procrastination Scale

The UPS is a 7-item assessment that requires participants
to endorse general statements about procrastination (e.g., “I
often seem to start things and don’t seem to finish them
oft”; Fernie et al., 2017). Participants responses to these
items were averaged together to create a composite score that
ranged from 1 to 5, where higher scores indicated a stronger
endorsement of statements related to procrastination. This
instrument was initially validated through principal components
analysis, concurrent and divergent validity, exploratory and CFA,
and internal consistency reliability (Fernie et al., 2017).

Procrastination Assessment Scale for Students

The PASS is a 12-item assessment that allows people to rate the
degree to which they procrastinate on school-related tasks (e.g.,
“To what degree is procrastination on attendance tasks a problem
for you?”; emphasis original; Solomon and Rothblum, 1984).
Participants’ responses to these items were averaged together to
create a composite score that ranged from 1 to 5, where higher
scores indicated a stronger endorsement of statements related
to procrastination for academic tasks. This instrument has been
intentionally validated through predictive validity, exploratory
factor analysis, and concurrent validity (Solomon and Rothblum,
1984); subsequent factor analyses have been conducted by Yockey
and Kralowec (2015).

Irrational Procrastination Scale

The IPS is a 9-item scale that asks participants to endorse
statements related to the irrationality of procrastination (e.g.,
“At the end of the day, I know I could have spent the time
better.”; Steel, 2010). Participants’ responses to these items were
averaged together to create a composite score that ranged from
1 to 5, where higher scores indicated a stronger endorsement of
statements related to procrastination. This instrument has been
intentionally validated through exploratory factor analysis, CFA,
and internal consistency reliability (Steel, 2010).

Pure Procrastination Scale

The PPS is a 12-item scale that requires participants to endorse
general statements about procrastination (e.g., “I am not very
good at meeting deadlines”; Steel, 2010). Participants’ responses
to these items were averaged together to create a composite
score that ranged from 1 to 5, where higher scores indicated a
stronger endorsement of statements related to procrastination.
This instrument was initially validated through exploratory factor
analysis, CFA, and internal consistency reliability (Steel, 2010).
Subsequent factor analysis has been conducted by Svartdal and
Steel (2017).
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Tuckman’s Procrastination Scale

The TPS is a l6-item instrument that invites participants to
endorse general statements related to procrastination (e.g., “I
get stuck in neutral even though I know how important it
is to get started; Tuckman, 1991). Participants’ responses to
these items were averaged together to create a composite score
that ranged from 1 to 5, where higher scores indicated a
stronger endorsement of statements related to procrastination.
This instrument was initially validated through exploratory factor
analysis, CFA, internal consistency reliability, and predictive
validity (Tuckman, 1991).

Behavioral Measures of Delay

In addition to providing self-reports, we also employed
two behavioral measures of delay to test the predictive
validity of the self-report measures of procrastination. These
measures were derived from the dates of students research
appointments recorded in the Sona Systems database (Sona
Systems, 2021), our institution’s experiment management
system. Research participation requirements are shared
in syllabi, worth course credit, and have deadlines. The
students in our sample all needed to complete 16 credits
before the end of the semester. These students were aware
that failing to complete their research credits would be
disadvantageous—it would negatively impact their grade—
and were reminded of this fact several times throughout the
semester. Research appointments were available throughout
the semester. Therefore, delaying the completion of a single
research credit by a few weeks (especially early in the semester)
would not place students in danger of failing the assignment.
However, a pattern of delay exhibited across the course of
the semester would, as research appointments are a limited
resource. These circumstances gave rise to “weak” situations
(Mischel, 1977) in which individual differences in pacing style
were expected to be especially pronounced (Gevers et al,
2015). Thus, these measures represented a meaningful way
to test predictive validity of these self-report instruments
(Vangsness and Young, 2020).

Days to Study Completion

Days to study completion was assessed by computing the number
of days into the semester on which a student completed our
research study, according to the registrar’s calendar and the
records from the SONA system. Each semester was 16 weeks
(112 days) long. Researchers have used similar measures of delay
to demonstrate the predictive validity of self-report measures
(e.g., Solomon and Rothblum, 1984; Lay, 1986; Ferrari, 1992;
Reuben et al, 2015) or to identify procrastination behavior
among participants (e.g., Steel et al., 2001).

Pacing Styles

Pacing styles were assessed by treating students research
participation records as a distribution that could be described by
three characteristics: task initiation (day of first research credit
completion), central tendency (average completion day), and
spread (completion distribution; SD). We subjected these three
measures to a latent profile analysis (LPA), using the procedure
outlined in Vangsness and Young’s (2020) methodological paper.

Students’ profile membership was then used to create a binary
outcome variable where students who exhibited a deadline
action pacing style were assigned a 1 and all other students
(i.e., precrastinators/early action pacing and steady working)
were assigned a 0.

Statistical Approach

Psychometric and predictive validations were conducted in R
(R Core Team, 2020) as two-tailed tests with an alpha of 0.05,
while the cluster analysis was conducted with JMP Pro 15. All
procedures are freely available through the project’s OSF page,
and the analyses can be reproduced using the provided data
file, which has been anonymized and stripped of identifying
information to preserve students’ confidentiality.

Selection of Sample Size

Post-hoc power analyses were conducted for all analyses. The
study sample provided between 58 and 88% power to detect the
observed effects. Code and graphical illustrations of the power
analyses are available on the project’s OSF page.

Psychometric Analyses

The quality of the self-report measures of procrastination was
assessed via a series of CFA models and MI analyses (Vandenberg
and Lance, 2000). The CFA models were estimated to align
with the factor structures proposed by the authors of these
scales. To evaluate the fit of these models, we relied on standard
thresholds for several model fit indices (e.g., CFI > 0.95,
RMSEA < 0.08; Hu and Bentler, 1999). We conducted MI
analyses on the scales by using pacing style as the grouping
variable (see Voss and Vangsness, 2020): those who employed a
deadline action pacing style and those who did not (i.e., engaged
in early action or steady work pacing). We employed a CFA
approach by estimating a series of increasingly constrained
models where the factor structures (configural invariance),
factor loadings (metric invariance) and item intercepts (scalar
invariance) were constrained to be equal across groups. When
comparing models, we relied on both Ay>?-values and ACFI
values since 2 is overly sensitive to sample size (Brown,
2006). We considered models with a significant Ax?-value and
ACFI > 0.01 as representing a substantive difference between
models (Vandenberg and Lance, 2000).

Cluster Analysis

K-means cluster analysis (Gore, 2000; Wu, 2012) was used
to determine the degree to which participants’ self-report
composite scores aligned with one another. We employed the
standard measure of similarity (Euclidean distance) and used
Cubic Clustering Criteria (CCC) values to select an appropriate
clustering solution. Because participants’ responses to the survey
instruments were collected and averaged using a 5-point scale,
further standardization of the data was not necessary.

Lasso Estimation and Regressions

We assessed the relationship between the self-report and
behavioral measures of delay with lasso estimation. The
lasso modeling approach incorporates a penalty against
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FIGURE 2 | Respondents’ self-reports were best represented by a two-cluster solution that clearly delineated procrastinators (green; upper ellipse) from

APS UPS PASS IPS PPS

individual parameter estimates, encouraging sparser models.
This approach is particularly useful when there is low-to-
moderate multicollinearity among the predictors of a dataset
(Tibshirani, 1996; Schreiber-Gregory and Jackson, 2017), as
was the case in this study. The estimation penalty (i.e., lambda)
was selected using the cross-validation function provided
by the glmnet package in R. This cross-validation function
runs a 10-fold cross-validation on the data using 100 possible
values of lambda. The selected value is the one that minimizes
the mean cross-validated error. We planned to follow up
on the relationships identified by the lasso with logistic and
Poisson regressions, which take into account the unusual error
distribution exhibited by binomial (i.e., deadline action vs. other

pacing styles) and count variables (i.e., days to study completion).
These analyses provided easier-to-interpret parameter estimates,
standard errors, and significance values.

RESULTS

Careless Responding

Participant responses to the attention check items in our survey
indicated that our participants were well-attentive: 160 Students
answered all these questions correctly, and 60 students missed
only one of the questions. Therefore, all data were retained for
subsequent analyses.
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TABLE 2 | Current and historic measures of reliability for self-report
procrastination assessments.

Self-report measure Ocurrent Ohistoric
Metacognitive Beliefs about Procrastination (VIBP)

Positive Beliefs Subscale 0.74 0.81

Negative Beliefs Subscale 0.80 0.85
Academic Functional Procrastination (AFP) 0.79 -
Lay’s General Procrastination Scale (GPS) 0.87 0.82
Adult Inventory of Procrastination (AIP) 0.83 0.76
Active Procrastination Scale (APS) 0.76 0.80
Unintentional Procrastination Scale (UPS) 0.83 -
Procrastination Assessment Scale for Students (PASS) 0.90 0.85
Irrational Procrastination Scale (IPS) 0.85 0.91
Pure Procrastination Scale (PPS) 0.90 0.86
Tuckman’s Procrastination Scale (TPS) 0.93 0.90

Cronbach’s alpha was not reported in the original publications of the AFP, UPS, and
PASS; Solomon and Rothblum (1984) did not assess the internal reliability of this
measure in their original publication; subsequent alphas range from 0.66 to 0.85.

Internal Reliability

Cronbach’s (1951) alpha was used to assess the internal reliability
of self-report measures of procrastination.' In general, all of the
procrastination measures exceeded the recommended threshold
of 0.70 (Lance et al., 2006) and bore similarity to those reported
in past studies (see Table 2). In general, participants’ responses
were well-aligned within a single instrument.

Concurrent Validity of Self-Report

Measures

CCC values indicated a two-cluster solution was most
appropriate for the data (see Figure 2). Cluster means (see
Table 3) indicated that the two clusters could be characterized as
follows:

1. Procrastinators (n = 94): scored highly on forward-coded
measures, excluding the PASS, which was reverse-coded.

2. Non-Procrastinators (n = 123): scored low on forward-
coded measures, excluding the PASS.

Although these clusters were consistent with researchers’
current understanding of procrastination, differentiation was
driven by some self-report measures more than others. This
phenomenon is illustrated in Figure 2, which contains density
ellipses that encircle 90% of the students included in each
cluster. These ellipses are overlaid on a correlation matrix.
The separation of the ellipses corresponds with the degree
to which each set of assessments contributes to identifying
procrastination among the members of the sample; in cases
where instruments are highly correlated, the data and ellipses
are spread along the diagonal. Cluster means revealed that
classifications were predominantly driven by participants’ scores
on the PPS, TPS, UPS, IPS, AIP, and GPS. This is illustrated

! Although other metrics (e.g, McDonalds coefficient) are recommended for
instruments with a high number of items, we used Cronbach’s alpha to facilitate
comparisons with published literature, which uses this measure of internal
reliability almost exclusively.

TABLE 3 | Cluster means illustrate the degree to which individual self-report
measures of procrastination differentiated procrastinators from
non-procrastinators.

Non- A
procrastinators

Predictor Procrastinators

Pure Procrastination Scale (PPS) 3.51 2.18 1.33
Tuckman’s Procrastination Scale 3.59 2.32 1.27
(TPS)

Unintentional Procrastination Scale 3.57 2.34 1.23
(UPS)

Irrational Procrastination Scale (IPS) 3.70 2.55 1.15
Lay’s General Procrastination Scale 3.45 2.40 1.05
(GPS)

Adult Inventory of Procrastination 2.91 1.96 0.95
(AIP)

Procrastination Assessment Scale 3.43 2.49 0.94
for Students (PASS)

Active Procrastination Scale (APS) 3.00 2.44 0.56
Academic Functional 3.72 3.39 0.33
Procrastination (AFP)

Metacognitive Beliefs about 2.62 2.42 0.20

Procrastination (MBP)

by the clear separation in cluster ellipses across these panels
in Figure 2. These measures were also highly correlated with
one another (see Table 4), a relationship that is reflected in
the diagonal separation of cluster ellipses for these measures.
Therefore, the self-report measures largely exhibited concurrent
validity with one another.

Pacing Styles

The pacing styles identified by our LPA mirrored those
found previously (see Figure 3). Specifically, one latent profile
(“precrastination”) represented students who engaged in an
early action pacing style by starting their research credits
early and quickly completing them at the beginning of the
semester. Another profile (“steady work”) represented students
who engaged in a steady work pacing style by starting their
research credits early and methodically participating in research
until the end of the semester. The last profile (“procrastination”)
represented students who exhibited a deadline action pacing style
by starting their research credits late in the semester and quickly
completing them before the deadline. These patterns were similar
to those found in previous work despite in-person classes being
canceled due to the COVID-19 pandemic. This is likely to due
to the increased number of online studies available at the first
author’ institution. Interestingly, the number of people engaging
in procrastination-like task completion strategies (n = 57) was
lower than the number of procrastinators identified by cluster
analysis, a classification strategy that relied solely on self-
report measures.

Confirmatory Factor Analysis

As seen in Table 5, the CFA (estimated via maximum likelihood)
fit of these models (labeled “Baseline Fit”) was generally
unacceptable apart from a few scales (e.g., UPS, IPS, and TPS).
The psychometric issues that we identified with the scales were
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TABLE 4 | Correlations between individual survey instruments and continuous
behavioral measures.

MBP AFP GPS AIP APS UPS PASS IPS PPS TPS
MBP
AFP 0.47
GPS 0.15 0.25
AlP 0.14 0.10 0.66
APS 0.55 046 049 0.44
UPS 0.07 0.13 0.70 0.67 0.45
PASS 0.14 020 0.69 0.59 048 0.63
IPS 0.09 0.14 0.75 0.74 0.47 0.68 0.70
PPS 012 015 0.78 0.76 0.49 0.79 0.71 0.82
TPS 015 019 077 0.70 053 0.79 0.75 0.82 0.86
DSs 019 -0.02 0.13 0.06 0.15 0.09 021 0.18 0.16 0.19

DSS = Days Since Start (behavioral delay). Values in bold are statistically significant
at the 0.001 level (0.05 Bonferroni-corrected for multiple pairwise comparisons).

0.02 4
5 Profile
-‘é Steady Work
% 0.01 Precrastination
’ Procrastination
0.00 1 .

10 30 50 70 90 110
Days Since Beginning of Semester

FIGURE 3 | Students’ research credit completion strategies were identified as
precrastination, steady work, and procrastination.

inconsistent and included mis-specified factor structures, item
cross-loadings, and highly collinear item residuals. In many ways,
these results are not surprising given that similar issues have been
observed for many of these scales within the previous literature
(e.g., PASS, Yockey and Kralowec, 2015; GPS, Klein et al., 2019;
APS Pinxten et al., 2019; AIP, Svartdal and Steel, 2017; PPS,
Svartdal and Steel, 2017).

Measurement Invariance

Pacing style served as the grouping variable for the MI analyses.
As seen in Table 5, a significant Ax2-value was observed for
two models (Metric invariance for the MBPS and the PPS).
However, the ACFI for these models was not greater than 0.01,
so it is unlikely that their fit deteriorated enough to represent a
violation of MI. Thus, it appears that the psychometric properties
of these self-report procrastination scales are largely equivalent
regardless of one’s task completion strategy. Put another way,
these findings suggest that the self-report procrastination scales
function similarly (e.g., are interpreted in a similar manner)
for people whose task completion strategies mirror those
of procrastination and non-procrastination. Some caution is

TABLE 5 | Summary of the confirmatory factor analysis (CFA) and measurement
invariance (MI) models for all self-report procrastination scales.

Model fit indices

Variable X2 AIC CFI RMSEA Ax?
MBPS

Baseline fit 235.96* 8,130 0.80 0.10 -
Configural invariance 354.76** 8,201 0.76 0.1 -
Metric invariance 378.56™* 8,200 0.75 0.1 23.79"
Scalar invariance 383.81** 8,182 0.76 0.11 5.25
AFPS

Baseline fit 81.99** 5,157 0.86 0.10 -
Configural invariance 113.65™ 5,205 0.85 0.1 -
Metric invariance 120.01* 5,195 0.86 0.10 6.35
Scalar invariance 121.94* 5,181 0.87 0.09 1.98
LGPS

Baseline fit 235.48** 9,102 0.84 0.09 -
Configural invariance 358.01** 9,185 0.81 0.10 -
Metric invariance 368.62** 9,168 0.82 0.09 10.61
Scalar invariance 381.89* 9,153 0.82 0.09 13.28
AIP

Baseline fit 154.49** 5,831 0.79 0.13 -
Configural invariance 203.17* 5,883 0.77 0.14 -
Metric invariance 208.10* 5,870 0.78 0.13 4.93
Scalar invariance 217.38™ 5,861 0.78 0.12 9.28
APS

Baseline fit 270.57* 9,551 0.83 0.09 -
Configural invariance 384.38 9,650 0.82 0.10 -
Metric invariance 391.06"* 9,633 0.82 0.09 6.68
Scalar invariance 398.84** 9,616 0.83 0.09 7.78
UPS

Baseline fit 37.40* 4,253 0.94 0.09 -
Configural invariance 56.24** 4,293 0.93 0.10 -
Metric invariance 62.37* 4,287 0.93 0.09 6.13
Scalar invariance 67.06™* 4,279 0.94 0.08 4.69
IPS

Baseline fit 79.92** 5,087 0.91 0.10 -
Configural invariance 101.23** 5,123 0.92 0.09 -
Metric invariance 109.36* 5,115 0.92 0.09 8.13
Scalar invariance 124.87* 5,115 0.91 0.09 15.51
PPS

Baseline fit 177.45* 6,993 0.89 0.11 -
Configural invariance 232.75** 7,051 0.89 0.11 -
Metric invariance 251.24* 7,051 0.88 0.1 18.49"
Scalar Invariance 260.10" 7,042 0.88 0.11 8.85
TPS

Baseline fit 194.52** 9,044 0.94 0.07 -
Configural invariance 296.24* 9,114 0.94 0.06 -
Metric invariance 308.57** 9,096 0.94 0.06 12.33
Scalar Invariance 328.15" 9,086 0.94 0.06 19.59

“p < 0.05, **p < 0.01. Baseline fit refers to the fit across all groups. The grouping
variable for the measurement invariance analysis consisted of the procrastinators
and non-procrastinators (precrastinators and steady work groups) identified by the
latent profile analysis. We were unable to estimate an appropriate model for the
PASS.
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warranted in interpreting these results, however, since these
groups were somewhat smaller than what is conservatively
recommended for MI testing. More importantly, the baseline fit
for most of the self-report scales was rather poor. Thus, aside
from the few good fitting models (see Table 6), the MI results
are unfortunately somewhat tenuous for many of the scales
that we assessed.

Predictive Validity of Self-Report

Measures

Pacing Styles

The lasso dropped all of the predictors (i.e., shrunk their
regression weights to 0), suggesting that self-report measures
of procrastination are not predictive of this behavioral
measure of delay.

Days to Study Completion

The lasso dropped only three self-report measures of
procrastination: the GPS, the APS, and the PPS. Subsequent
Poisson regressions indicated that days to study completion
could be predicted by participants’ self-reports on the MBP
(B=0.19, SE = 0.02, z = 12.28, p < 0.001), the AIP (B = 0.04,
SE = 0.01, z = 3.62, p < 0.001), the UPS (B = 0.06, SE = 0.01,
z =5.90, p < 0.001), the PASS (B = 0.16, SE = 0.01, z = 13.71,
p < 0.001), the IPS (B = 0.13, SE = 0.01, z = 11.83, p < 0.001),
and the TPS (B =0.12, SE = 0.01, z = 12.24, p < 0.001). Students’
self-report responses to each of these measures shared a positive
relationship with task-specific procrastination; however, the
instruments did not exhibit equally strong effects, as evidenced
by the slopes in Figure 4. The strongest predictor of task-specific
delay was the MBP. Students who endorsed the items on this
instrument most strongly completed the research study 53 days
later than those who endorsed these items the least (100 and 47
days, respectively). The next strongest measure was the PASS,
for which the highest- and lowest-scoring students differed by
41 days (86 and 45 days, respectively). Those who reported
the highest levels of procrastination on the AIP completed the
study 9 days later than those who reported the lowest levels
of procrastination (68 and 59, respectively). The IPS and TPS
were similarly predictive, with the highest scoring students on
each instrument completing the study 32 days ahead of the
lowest scoring students (79 and 47, respectively; 80 and 48,
respectively). The least predictive instruments were the UPS and
the AFPS, with the highest scoring students completing the study
on average 15 and 4 days ahead of their lowest-scoring peers (56
and 71; 62 and 66, respectively). Poisson regression suggested
that the relationship between the AFPS and the day on which
participants completed the research study was weak and unlikely
to generalize out-of-sample (B = -0.02, SE = 0.01, z = -1.36,
p=0.17).

DISCUSSION
Our results found that some self-report measures of
procrastination exhibited better psychometric properties

and displayed stronger predictive validity than did others.

120 1
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FIGURE 4 | Respondents’ scores on many of the self-report measures of
procrastination predicted the amount of time that elapsed before they
completed the research study. The strength of this relationship differs across
instruments. Error bars represent +1 SE.

While all of the instruments exhibited good internal reliability,
concurrent validity, and displayed MI, only the UPS, IPS, and
TPS had consistent factor structures. We also discovered that
the self-report measures predicted behavioral delay to varying
degrees. Some of the measures we compared (i.e., MBP, PASS,
TPS, IPS) were stronger predictors of behavioral delay than were
others (i.e., UPS, AIP, AFP). A subset of measures (i.e., GPS,
APS, and PPS) did not predict our behavioral measures of delay
at all. Additionally, none of the self-report measures predicted
engagement in a deadline action pacing style throughout the
semester. This is especially notable, given that the deadline action
pacing style is expected to be positively related to self-reported
procrastination, especially when a task’s structure affords people
great freedom to choose when and how they complete it (Gevers
et al., 2006). While the poor predictive power of self-report
measures is sometimes attributed to the presence of nuisance
variables (e.g., Mischel, 1977; Epstein, 1979, 1983; Funder, 2012),
our results were not consistent with this perspective. Therefore,
we turn to alternative explanations for our observed relations.

Although the results can be partially explained by poor
psychometric properties (e.g., the GPS), this is not true of all
instruments. Therefore, it is likely that other factors contribute to
the discrepancies we observed. Students may lose self-awareness
of their task completion strategies when they are distributed
over time, leaving their self-reports poorly predictive of their
pacing style. Alternatively, pacing style and procrastination
may be entirely unrelated constructs. Finally, some of these
results may be explained by the poor psychometric properties of
the instruments.

Students May Lack Awareness of Their

Task Completion Strategies
Procrastination has been described as an irrational behavior that
occurs when a person fails to complete tasks that they know
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TABLE 6 | Summary of the results of psychometric analyses and tests of concurrent and predictive validity.

Instrument Internal consistency Measurement invariance Acceptable model fit Behavioral delay Task completion strategy
MBP Y Y N Y N
AFP Y Y N Y* N
GPS Y Y N N N
AP Y Y N Y* N
APS Y Y N N N
UPS Y Y Y Y* N
PASS Y Y N Y N
IPS Y Y Y Y N
PPS Y Y N N N
TPS Y Y Y Y N

Asterisks denote weak predictive effects. Given the poor fit of many of the self-report measures, the results of the measurement invariance analyses for the poor-fitting

models should be interpreted with caution.

are in their best interests (Silver and Sabini, 1981; Steel, 2007,
2010). Some research suggests that this irrationality becomes
clearer in hindsight (Kahneman and Tversky, 1981; Denes-Raj
and Epstein, 1994). This form of bias is widely referred to as
secondary hindsight bias (Kelman et al., 1998; Fischhoff, 2003),
whereby a person revises their initial estimate of an event’s
occurrence to align with an observed outcome. In the case
of procrastination, a student may initially underestimate the
likelihood that they will procrastinate on a term paper at the
beginning of the semester. When asked about their academic
habits at the end of the semester, the student upwards adjusts
their estimate and acknowledges themselves as a procrastinator.
What’s more, the student wrongfully believes that they would
have described themselves as a procrastinator at the beginning of
the semester. Although this belief contradicts the student’s earlier
report, it results from updating estimates and certainty in light of
new information (Kelman et al., 1998; Malatincova, 2015). Future
research could test for secondary hindsight bias by administering
questionnaires at task assignment and follow-up.

This perspective on irrationality aligns with definitions
provided by the field of decision science wherein irrationality
is something that can unfold—knowingly or unknowingly—as a
byproduct of environmental, cognitive/perceptual, and personal
constraints (Brunswik, 1943). Information about the rewards and
consequences of task completion is not always available (c.f,
Stevens, 1957), nor are the probabilities of success always known
(Hau et al., 2010). For example, at the beginning of the semester,
students are often unaware of how a final paper assignment will
impact their grade. As the student completes and receives grades
on assignments, they gain awareness of the paper’s impact and
their abilities in the class. A student who is failing would have to
expend effort to pass the class with a C+ paper; a student who
has made straight As all semester may still receive an A even
if they fail to turn the paper in. Indeed, factors such as these
can impact the accuracy of a person’s self-referential judgments
(e.g., Funder, 2012). For some students, the effort (Mitchell, 2017)
and delayed rewards associated with the final paper may seem
less attractive than the more immediate benefits of replying to
an email or enjoying a game of Dungeons and Dragons with
friends (Ainslie, 1975). Individual differences such as these are

of particular importance in task completion decisions, which
require a person to integrate and assign value to information
across several domains (Kurzban et al., 2013) and windows of
time (Grund and Fries, 2018).

This perspective could explain the divergence in our results
whereby some self-report measures of procrastination could
predict days to study completion, but none of the self-
report measures predicted students’ pacing styles. Students who
participated in our research study at the beginning of the semester
might have misestimated the degree to which they would
procrastinate at the end of the semester. This would produce an
alignment between their self-report scores and their completion
date and a divergence between self-report scores and their pacing
style. There is some evidence for this perspective in studies that
involve self-reports of dilatory behavior (e.g., Rothblum et al.,
1986; Lay and Burns, 1991; Neo and Skoric, 2009; Lubbers et al.,
2010; Malatincova, 2015; Liborius et al., 2019); however, the
results of this study suggest that it is worthwhile to explore this
effect further using objective single-index measures of delay.

Relatedly, it is wuseful to note that perceptions of
procrastination may depend on the reference task (Vangsness
and Young, 2020). For example, a student may have delayed
their research participation so that they could study for their
midterm exams. This student may self-report procrastination
when thinking about their research participation, but not when
thinking about their exam preparation. This line of reasoning
could also explain the lack of relationship between self-reported
procrastination and pacing style.

Pacing Style and Procrastination May Be

Unrelated Constructs

Many researchers and practitioners define procrastination as a
conscious behavior (e.g., Pychyl and Flett, 2012; Chowdhury and
Pychyl, 2018) that differs from unintentional or strategic forms
of delay (e.g., Chu and Choi, 2005; Choi and Moran, 2009) in
three key ways. First, a person must indicate their intention
to procrastinate on a task. That is, the delay is goal-oriented
rather than a means to an end. Second, this delay must be
unnecessary or irrational. Third, the delay must result in negative
consequences (Klingsieck, 2013). By this narrow definition, a
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student who delays studying to work on tomorrow’s homework
assignment is not engaging in procrastination. Although the
delay is intentional and may result in a negative outcome
(i.e., poor test performance), it is a necessary consequence of
wanting to perform better on the homework assignment. That
isn’t to say this student hasn’t procrastinated at all—perhaps
they delayed working on the homework assignment, despite
their knowledge of the long-term consequences regarding their
ability to study for their exam. Rather, this example illustrates an
important point: only some delay is classified as procrastination.

Framed differently, procrastination represents a behavioral
subset of the deadline action pacing style, which is characterized
by increases in task engagement prior to a deadline. Given the
relationship between the two constructs, researchers expected
there to be a positive correlation between a person’s self-
reported procrastination and engagement in the deadline
action pacing style (Gevers et al., 2015). That is, everyone
who self-reports procrastination should exhibit a deadline
action pacing style, whereas only some people who exhibit
deadline action pacing should endorse procrastination. This
relationship was not observed in our study. One possible
explanation is that pacing style and procrastination are not
related constructs. This seems unlikely, given that delay is a
defining feature of both procrastination and deadline action
pacing. An alternative perspective is that one or both constructs
are poorly defined.

Although a debate regarding the conceptual definitions of
either construct is beyond the scope of this psychometrics paper,
we acknowledge that this explanation would partially fit the
pattern of results observed here. We observed that participants
who endorsed statements relating to procrastination exhibited
characteristic delays in research study completion but not in
their overall patterns of research credit completion. Therefore,
we recommend that future research address the competing
hypotheses outlined here and give clarity to the conceptual
definitions of procrastination and pacing styles.

Some Self-Report Measures May Not

Adequately Capture Procrastination

Another potential explanation for why self-report measures
did not always predict behavior may have to do with
the measures themselves. For instance, the results of our
confirmatory factor analyses (CFA) and measure invariance
(MI) tests indicated that certain scales (e.g., UPS IPS, PPS,
TPS) displayed much better psychometric properties than
other scales (e.g., MBP, AIP, APS). Consequently, it is
possible that certain scales simply do a poor job of assessing
procrastination, suffer from various validity issues (e.g., poorly
written items, items that are unrelated to the underlying
construct, etc.), and, therefore, are unable to predict meaningful
outcomes (e.g., behavioral delay). Indeed, even the most
well-validated personality scales can be laden with validity
issues (Hussey and Hughes, 2020). Thus, it is crucial for
researchers to ensure they are using appropriate measures
when assessing procrastination. Only when measurement
issues are eliminated as a potential explanation for the

low self-report/behavioral delay linkage can more substantive
explanations be properly evaluated.

Limitations and Specificity of Findings
Finally, it is important to note that our findings are not without
their limitations. We assessed procrastination in a specific
context—research participation on a college campus—and it is
possible that this is a domain for which some of the self-report
instruments we elected to study are ill-designed. We also assessed
procrastination at a single institution of higher education. While
it is fair to say that our data indicate that respondents behaved
similarly to those we have assessed at other institutions, it is
possible that these findings may not generalize to other areas of
the country or the world.

We also conducted our assessments on a subset of the
many self-report and derivative instruments that are available to
researchers today. While it is unlikely for single-item or subset
items to perform better than a complete survey instrument
(Ock, 2020), some researchers do use them. Additionally, some
researchers recommend using refined, short-form instruments
that assess a single dimension of the latent construct (e.g., the
PPS, Svartdal and Steel, 2017; the GPS, Klein et al., 2019). We did
not include these ad hoc or short-form assessments in our study.
Given the evidence presented in this paper, we recommend that
future research include such measures.

It is also worth noting that this study took place during
the start of the COVID-19 pandemic. Although our behavioral
measure of students’ pacing styles yielded results similar to those
observed before the pandemic (Vangsness and Young, 2020; Voss
and Vangsness, 2020), the overall proportion of students engaging
in deadline action pacing was slightly higher (24% in this sample
vs. 19% in Vangsness and Young, 2020). Future research might
consider how external events impact students’ pacing styles and
their self-reports of procrastination.

CONCLUSION

Most of the instruments we included in our assessment were
validated using tests of Cronbach’s alpha, exploratory factor
analysis, and CFA. However, few instruments underwent tests
of MI or predictive validity prior to their widespread use. The
APA notes that “evidence of internal structure provides empirical
support for the construct. . . it does not in and of itself establish
[predictive validity], which requires additional evidence” tying
scores to behavioral outcomes (Sackett et al., 2018). In our
study, certain self-report instruments failed to meet these criteria
(i.e., GPS, APS, PPS, AFP, AIP, UPS). Given these results—and
those observed elsewhere (e.g., PASS, Yockey and Kralowec,
2015; APS, Pinxten et al., 2019)—we recommend that researchers
cautiously employ these scales, especially when the goal is to
predict behavioral delay within academic contexts. This may
simply entail ensuring the scales have acceptable psychometric
properties in the research context in which they are used
and being transparent about any instances where appropriate
psychometric properties are not obtained.
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We do believe these results can be informative for future
studies on the construct validity of these scales and for better
understanding why certain procrastination measures display
more/fewer construct validity issues than others. We also found
that self-report measures were not predictive of students” pacing
styles. While it is possible that task completion strategies are
not a viable measure of procrastination behavior, it is also
possible that memory biases undermine participants’ reports
of procrastination. Moving forward, we also recommend that
future research be conducted to determine which of these
hypotheses is correct.
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Recent studies have highlighted the relevance of sleep for procrastination at work.
Procrastination at work is defined as the irrational delay of the initiation or completion of
work-related activities. In line with recent studies, we offer a self-regulation perspective on
procrastination. We argue that procrastination is an outcome of depleted self-regulatory
resources and that the restoration of self-regulatory resources during high-quality sleep
at night would prevent procrastination.

Aims: |n an attempt to further develop this line of research, the current study aimed
to achieve a broader understanding of the relevance of sleep and circadian rhythm for
procrastination. Therefore, we explored the effect of sleep quality on procrastination
for different chronotypes. We also considered the shift to daylight saving time as a
phenomenon that aggravates circadian misalignment and thereby later chronotypes’
dependence on high-quality sleep. Specifically, we hypothesized that compared to
employees with an earlier chronotype (morning types), employees with a later chronotype
(evening types) are more dependent on good sleep at night to prevent procrastination the
next day. This effect would be especially pronounced after the shift to daylight saving time.

Methods: For this repeated-measures study, participants were 101 full-time employees.
They completed a general questionnaire and day-specific questionnaires on the Monday
before and the Monday following the shift to daylight saving time.

Results: The multilevel analyses showed that employees procrastinated less on
days following nights during which they slept better and that later chronotypes
experienced more procrastination than earlier chronotypes. Our findings also supported
the hypothesis that the relationship between sleep quality and procrastination is stronger
for later chronotypes compared to earlier chronotypes on the Monday following the shift
to daylight saving time. In other words, the lower the sleep quality of later chronotypes
during the previous night, the more they procrastinated on the Monday following the shift
to daylight saving time.

Discussion: Our findings further corroborate the existing findings on the relevance of
sleep and chronotype for well-being and performance at work.

Keywords: procrastination, sleep quality, chronotype, summer time, shift to daylight saving time, self-regulation
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INTRODUCTION

“Never put off till tomorrow what you can do the day
after tomorrow.” This quote by Mark Twain addresses the
phenomenon of procrastination. Procrastination is defined as the
tendency to delay the initiation or the completion of activities
(Lay, 1986; Howell et al., 2006; Steel, 2007). According to
Steel (2007), procrastination reflects an intention-behavior gap.
Specifically, people “intend... to do something, but put... it
oftf despite expecting that it will yield negative consequences”
(Kithnel et al., 2018b). Procrastination carries the risk of
detrimental consequences at work, including strain and poor
performance (Steel, 2007; Kim and Seo, 2015), failure to meet
deadlines (van Eerde, 2003), risking the success of projects
(Gersick, 1989), problems in social relationships (Kiichler et al.,
2019), and lost productivity (Stead et al., 2010; Beutel et al., 2016).

From the theoretical perspective of self-regulation,
procrastination is considered an indicator of failed self-
regulation (Ferrari, 2001; Kithnel et al., 2016; van Eerde, 2016).
Self-regulation covers the autonomous regulation of goal-
directed behavior, which includes adapting thoughts, feelings,
desires and actions to personally relevant goals (Ridder and
Wit, 2006; Vohs and Baumeister, 2011; Kiihnel et al., 2016).
Self-regulatory resources are necessary for individuals to regulate
and initiate action at work. When an individual has low self-
regulatory resources, focus on work tasks is difficult to maintain,
and the individual will be more likely to choose pleasurable
alternatives. In other words, when self-regulatory resources
are low, the individual’s action initiation is impeded and
procrastination occurs (Tice and Baumeister, 1997). Therefore,
restoring self-regulatory resources during non-work periods is a
prerequisite for an individual’s ability to initiate action at work
(Kazén et al.,, 2008; Kithnel and Sonnentag, 2011).

An important non-work period during which self-regulatory
resources can be restored is sleep. Recent studies have shed
light on the relevance of day-specific sleep quality and people’s
preferred sleep-wake rhythm (chronotype) for procrastination
at work. In line with Baumeister et al.’s (2000) work, Kiihnel
et al. (2016) showed that high-quality sleep at night restores
self-regulatory resources, thereby preventing procrastination the
next day. The research into procrastination at work, as well
as its relationship with sleep at night, has recently begun to
gain attention. To gain further insights into this relationship
and contribute to this stream of research, this study aimed to
achieve a broad understanding of the relevance of sleep and
circadian rhythm for procrastination. This led to three specific
aims. First, we sought to replicate the negative relationship
between sleep quality and procrastination. Second, we aimed to
clarify the role of individually-preferred sleep-wake rhythms in
the relationship between sleep and procrastination, and thereby
answer the question of whether some people are more dependent
on good-quality sleep than others. Third, we focused on the
shift to daylight saving time (DST) as a potential promoter
of procrastination. The shift to DST is a phenomenon that
should aggravate circadian misalignment, and thereby, later
chronotypes’ dependence on high-quality sleep (Marcus and
Schuler, 2004). Figure 1 demonstrates the conceptual model for

this study and summarizes the hypotheses we derived from the
theoretical perspective of self-regulation.

Sleep Quality and Procrastination

All activities that require self-regulation draw on a resource that is
not infinite (Baumeister et al., 1998). When one’s self-regulatory
resources are depleted (Marcus and Schuler, 2004), it becomes
more difficult to resist dysfunctional or impulsive actions,
and procrastination may occur. Recovery, meanwhile, which
is characterized by replenishment of the resources necessary
for self-regulation (Binnewies et al., 2009), should counteract
the occurrence of procrastination. Sleep is a recovery process
that ensures restoration of resources that are necessary for self-
regulatory functioning the next day (e.g., Baumeister et al., 2000;
Barber et al., 2010). Barnes et al.’s (2011) research emphasized
the role of sleep quality, stating that it provides an important
foundation for an individual’s self-regulation ability. According
to Barnes et al. (2011) poor sleep minimizes and high-quality
sleep maximizes self-regulatory resources. This is in line with
previous studies showing that high-quality sleep at night restores
self-regulatory resources and thus prevents procrastination the
next day (Kithnel et al., 2016). Therefore, we assume that people
will procrastinate less after nights characterized by better sleep
quality compared to nights characterized by lower sleep quality.
Consequently, the first hypothesis of this study is that day-specific
sleep quality negatively predicts procrastination the next day.

Chronotype and Procrastination

Our study aimed to address the question of whether some
people are more dependent on good-quality sleep to prevent
procrastination than others. Studies have highlighted that
interindividual differences in biologically preferred sleep-
wake rhythm (chronotype) are associated with self-regulation
and therefore play a role in procrastination (Diaz-Morales
et al., 2008; Digdon and Howell, 2008; Hagger, 2010). The
individual characteristic chronotype is normally distributed in
the population (Roenneberg et al., 2003). Earlier chronotypes
(morning types, or “larks”)—who prefer to go to sleep earlier in
the evening and wake up earlier in the morning—sit at one end of
the continuum. Meanwhile, later chronotypes (evening types, or
“owls”)—who prefer to go to sleep later in the evening and wake
up later in the morning—sit at the other end of the continuum.
The majority are located in the middle of the continuum
(intermediate chronotypes). Interindividual differences in sleep-
wake rhythm arise from the interplay of genetic influences
and environmental factors (Hur and Lykken, 1998; Vink et al.,
2001). The most important environmental factor is sunlight,
which is used by an individual’s endogenous circadian clock
to entrain to the individual’s environment and control the
daily physiological (sleep—wake) rhythm across 24 h (Roenneberg
etal., 2003; Kantermann et al., 2007; Wagner et al., 2012). Studies
have demonstrated that melatonin levels occurring in the blood
and activity levels peak at different times of the day, depending
on whether participants are earlier chronotypes (earlier peaks) or
later chronotypes (later peaks) (Mongrain et al., 2004; Vitale et al.,
2015). Due to early work and school start times, later chronotypes
particularly have to adapt their sleep-wake times to meet social
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FIGURE 1 | Conceptual model of the current study. Within-person variance (Level-1 variance) captures the variation in variables from day to day within persons and
between-person variance (Level-2 variance) captures the variation in variables between persons.

obligations. Specifically, later chronotypes are required to wake
up on schedule, even though they still need to sleep (Kiihnel et al.,
2016). As a result, later chronotypes’ actual sleep-wake times and
their biologically preferred sleep-wake times diverge, causing a
circadian misalignment (Wittmann et al., 2006). Consequently,
later chronotypes need more self-regulatory resources to manage
everyday life activities, as they are more likely to be compelled
to live against their biological rhythm, which requires greater
self-regulatory efforts daily (Kithnel et al., 2018b).

We argue that circadian misalignment would make later
chronotypes especially dependent on high-quality sleep. Indeed,
Schmidt et al. (2007) and Guarana et al. (2021) summarized and
integrated the findings on sleep’s role in “inhibit[ing] impulses
and overcoming temptations’—an important aspect of self-
regulation. They concluded that in this context, individuals
chronotypes should be considered an important variable of
interindividual difference. Kithnel et al.’s (2016) findings are in
line with this idea; they reported that people who experience
a greater circadian misalignment (compared to people who
experience less circadian misalignment) procrastinate more the
next day when their sleep quality during the night is low.
These findings suggest that some people need more resources
for self-regulation in everyday life; therefore, they tend to be
more dependent on good-quality sleep (Kiihnel et al., 2016).
Taken together, we propose that later chronotypes, compared

to earlier chronotypes, are more dependent on good-quality
sleep at night to prevent procrastination at work. Therefore, the
second hypothesis of this study is that the chronotype moderates
the negative relationship between day-specific sleep quality
and procrastination the next day. This negative relationship
is stronger for later chronotypes (evening types) compared to
earlier chronotypes (morning types).

Shift to DST, Sleep-Wake Rhythm, and

Procrastination

Later chronotypes’ greater dependence on good-quality
sleep would be even more pronounced under challenging
environmental circumstances that aggravate their circadian
misalignment. Once a year, many countries around the world
switch from standard to summer time (DST) on the last Sunday
in March, when the local clock time is set to 1hour later. The
shift to DST means local clock time will be, for example, 3:00 a.m.
(DST) instead of 2:00a.m. (standard time). Kantermann
et al. (2007) showed that the entrainment of an individual’s
endogenous circadian clock to the individual’s environment
is disrupted by the shift to DST, as the circadian clock is
synchronized with the “sun clock” (day/light-night/dark-cycle),
which does not change. Given that an individual’s circadian
clock does not adjust to the new local clock time, but social
obligations such as work and school start times follow the
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new local clock time, the shift to DST potentially induces
and/or aggravates a mismatch (circadian misalignment) between
individuals’ preferred sleep-wake rhythms (chronotype) and
their actual sleep-wake times. This should especially be the
case for later chronotypes compared to earlier chronotypes, as
local clock time is advanced and thus in contrast to what later
chronotypes would prefer (Kantermann et al., 2007; Lahti et al.,
2008; Allebrandt et al., 2014). We argue that the shift to DST
aggravates circadian misalignment, which increases the need
for self-regulatory resources, especially for later chronotypes
(Kantermann et al., 2007; Kiithnel et al., 2018b). The increased
need for self-regulatory resources results in later chronotypes
depending even more on sleep quality and its replenishing
effect (Wagner et al., 2012; Kiihnel et al,, 2018b), to prevent
procrastination the next day (Kithnel et al, 2016). In other
words, the shift to DST would increase later chronotypes
dependence on good-quality sleep to prevent procrastination
the next day. Accordingly, we propose the third hypothesis
for this study: the shift to DST increases later chronotypes’
dependence on good-quality sleep, to prevent procrastination
the next day. Following the shift to DST (compared to before
the shift to DST), later chronotypes are even more dependent
on good-quality sleep to prevent procrastination the next day.
In technical terms, the chronotype and shift to DST jointly
moderate the relationship between day-specific sleep quality and
procrastination the next day.

METHODS

Sample and Procedure

One hundred and one full-time employees from companies
in diverse industries across different regions in Germany
participated in this repeated-measures study. Data were collected
by one of the co-authors as part of her master’s thesis. Sixty-seven
individuals from the convenience sample were women, and the
participants’ age ranged from 20 to 66 years (Mean age = 48
years; SD = 9). Participants had about ~10 years of professional
experience in their current organization, and they worked 40.24 h
on average per week. Blue-collar jobs (with mainly physical work)
were represented at 28.7%, while 64.2% of the participants mainly
did office work (so-called white-collar jobs).

Only non-shift workers and employees who worked at least
30h per week were requested to participate. To motivate
employees to participate in the study, we offered participants
individual evaluations of their chronotypes, as well as feedback
based on the results of the study. All employees who
provided informed consent to participate received a paper-and-
pencil questionnaire booklet by mail. First, they completed a
general questionnaire (t0) before the working week starting
with Monday, 23" of March about their sociodemographic
characteristics and chronotype. Then, they were asked to answer
identical questionnaires on the Monday, 23'¢ of March before
(t1) and the Monday, 30t of March following (t2) the shift
to DST (shift from Saturday, 28" of March to Sunday, 29" of
March). At each survey point, the participants were advised to
answer the questions immediately after their workday; they were
also reminded by e-mail or via SMS to answer the questionnaires

at the given time. Following the completion of the entire
questionnaire booklet, the participants were requested to return
the booklets by mail (free of charge).

Of the 157 questionnaires that were mailed to the participants,
130 were returned (82%). Due to incomplete responses (e.g.,
answering only one of the day-specific questionnaires or failing
to complete the general questionnaire) and participants not
completing the questionnaires at the instructed time (e.g.,
belatedly completing the questionnaire booklet all at once),
data from 22 participants were excluded. In addition, seven
participants were excluded due to externally determined sleep
hours on days off, which is one of the exclusion criteria of
the Munich Chronotype Questionnaire (MCTQ, see Measures
Section). The final sample comprised 101 employees (completion
rate: 64%).

Measures

General Questionnaire (t0)

Chronotype

We used the MCTQ (Roenneberg et al., 2003) to assess the
participants’ chronotypes. The MCTQ assesses the responder’s
typical sleep times on workdays and work-free days based
on their sleep onset and sleep offset (separately for workdays
and work-free days). The MCTQ chronotype is determined
by calculating the midpoint between sleep onset and offset
on free days (including a correction to balance an increased
need for sleep due to the accumulated sleep deficit during the
workweek) (Roenneberg et al., 2012). Higher values indicate a
later chronotype—that is, a later midpoint of sleep on work-free
days. For example, if a person’s sleep onset on work-free days
is at 1:00 a.m. and sleep offset is at 11:00 a.m., the midpoint of
sleep on work-free days is at 6:00 a.m.; therefore, the person’s
chronotype value would be six. For individuals who do not report
unrestricted sleep times on work-free days, biologically preferred
sleep-wake rhythm (chronotype) cannot be calculated with the
MCTQ. Exclusion criteria are when respondents use an alarm to
wake up on work-free days, or when their naturally occurring
sleep on work-free days is prematurely terminated (externally)
because of small children or pets requiring attention.

Day-Specific Questionnaires on the Monday Before
(t1) and the Monday After (t2) the Shift to DST

Sleep Quality

We used a single item derived from the Pittsburgh Sleep Quality
Index (Buysse et al., 1989) to assess day-specific sleep quality
(i.e., “How do you evaluate this nights sleep?”). This item has
been used successfully in studies assessing day-specific sleep in
the morning (Sonnentag et al., 2008; Hilsheger et al., 2015).
Participants rate their overall sleep quality on a 5-point Likert-
type scale (ranging from 1 = very poor to 5 = excellent).

Procrastination

Day-specific procrastination was assessed using six items from
the Tuckman Procrastination Scale (Tuckman, 1991) that were
slightly modified to assess day-specific procrastination (Kithnel
et al., 2016). Example items are “Today, I needlessly delayed
finishing jobs, even when they were important.” and “Today, I
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promised myself I will do something and then dragged my feet.”
The participants’ responses were recorded on a 5-point Likert-
type scale (ranging from 1 = strongly disagree to 5 = strongly
agree). Cronbach’s alpha was 0.83 and 0.81 on Monday before
the shift to DST (t1) and on Monday after the shift to DST
(t2), respectively.

Statistical Analysis

We used Mplus 8.4 to conduct multilevel analyses, which account
for the nested data structure. The nested data structure arises by
measuring the variables sleep quality and procrastination more
than once, and thus, they exhibit within-person variation (Level
1: within-person level) and between-person variation (Level 2:
between-person level). To test our hypotheses, we examined
sleep quality as a predictor of procrastination (Hypothesis 1),
the joint effect of sleep quality and chronotype as a predictor
of procrastination (Hypothesis 2), and chronotype and the effect
of “time” (before vs. after the shift to DST) as joint moderators
of the relationship between sleep quality and procrastination
(Hypothesis 3). The predictor variable “time” is a within-person
variable that refers to the two time points that were coded
0 = Monday before the shift to DST [tI] and 1 = Monday
after the shift to DST [t2]. Thus, the predictor variable time
depicts intraindividual differences between the Monday before
and the Monday after the shift to DST in the dependent variable.
Following best practice recommendations by Aguinis et al. (2013)
to test cross-level interaction effects, the within-person level
variable sleep quality was person-mean centered for all analyses,
while the person-level predictor variable chronotype was grand-
mean centered.

To predict day-specific procrastination, we specified and
compared several nested hierarchical models. In Model 1,
we entered the within-person level predictor variable “sleep
quality” (Hypothesis 1). In Model 2 we included the person-
level predictor variable “chronotype” and a random slope of sleep
quality predicting procrastination. The random slope models
allow the relationship between sleep quality and procrastination
to vary between persons. Model 3, which tested Hypothesis 2,
included the interaction term between chronotype and sleep
quality as a predictor of procrastination. In technical terms,
chronotype was modeled as a predictor of the random slope of

sleep quality predicting procrastination; thus, chronotype is a
cross-level moderator. In other words, Model 3 tests whether
chronotype explains variance in the strength of the relationship
between sleep quality and procrastination. Model 4 contained all
of the two-way interactions between the predictor variables time,
sleep quality, and chronotype predicting procrastination. Model
5 included the three-way interaction between sleep quality, time,
and chronotype (Hypothesis 3). In technical terms, chronotype
was modeled as a predictor of the random slope of sleep quality
X time predicting procrastination.

RESULTS

Descriptive Statistics

Table 1 depicts the means, standard deviations, intercorrelations
between variables, and intraclass correlation coefficients based on
our analyses. We calculated the variance proportions using null
models for each day-specific variable. Fifty-nine percent and 91%
of the variance of the specific variables procrastination and sleep
quality resided on the within-person level, respectively.

The within-person correlation between the day-specific
variables procrastination and sleep quality (above the diagonal in
Table 1) was significant and negative (r = —0.25, p < 0.001). To
calculate the within-person correlation, the day-specific variables
were person-mean centered. The between-person correlations
(below the diagonal in Table 1) indicate that procrastination was
positively related to chronotype (r = 0.33, p < 0.01), negatively
related to age (r = —0.28, p < 0.01), and not significantly related
to gender (r = 0.00, p = 0.99). Chronotype was negatively related
toage (r= —0.46, p < 0.001). Table 2 presents the nested models.

Test of Hypothesis 1: The Relationship

Between Sleep Quality and Procrastination
Model 1 shows that sleep quality at night significantly and
negatively predicted procrastination the next day (estimate =
—0.103, SE = 0.039, t = —2.63, p < 0.01). Thus, Hypothesis 1 was
confirmed; employees procrastinate less on days following nights
during which they sleep better.

TABLE 1 | Means, standard deviations, and correlations of variables.

Variable M SD 1-Icct 1 2 3 4 5
1. Day-specific procrastination 1.34 0.42 0.59 - —0.25"* 0.10

2. Day-specific sleep quality 3.26 0.73 0.91 -0.19 - —0.23*

3. Time? (before vs. after the shift to DST) 0.50 0.50 1.00 - - -

4. Chronotype 3.45 0.97 = 0.33* —0.03 = -

5. Age 41.94 13.08 - —0.28* 0.10 - —0.46"* -
6. Gender® 0.66 0.48 - 0.00 —0.06 - —0.05 —0.08

40 = Monday before the shift to DST; 1 = Monday after the shift to DST. Correlations above the diagonal are day-level (within-person) correlations (N = 202). Correlations below the
diagonal are person-level (between-person) correlations. To obtain person-level correlations, day-level data were aggregated (N = 101). To obtain day-level correlations, procrastination
and sleep quality were centered around the respective person-mean. Pintraclass correlation (ICC) = ratio of the between-person variance to the total variance, 1-ICC = ratio of the
within-person variance to the total variance. °Gender: 1 = female, 0 = male. **p < 0.01, ***p < 0.001.
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TABLE 2 | Results of multilevel analyses predicting day-specific procrastination.

Null model Model 1 Model 2
Est SE Est SE t Est SE t
Intercept 1.344 0.042 32.20"*  1.344 0.042 32.20"*  1.344 0.039 34.45+**
Sleep quality —0.103 0.039 —-2.63* —0.101 0.040 —2.38"
Time (before vs. after the shift to DST)?
Sleep quality x Time?
Level 2 predictor
Chronotype 0.153 0.040 3.82"*
Cross-Level interactions
Sleep quality x Chronotype
Time? x Chronotype
Sleep quality x Time? x Chronotype
—2 x log likelihood 274.506 (3) 267.840 (4) 254.334 (6)
A —2 x log likelihood (df) 6.667 (1) 13.506 (2)**
Level 1 intercept variance (SE) 0.148 (0.021) 0.138 (0.019) 0.136 (0.025)
Level 2 intercept variance (SE) 0.102 (0.027) 0.107 (0.027) 0.086 (0.025)
Level 2 slope variance (SE)—time?
Level 2 slope variance (SE)—sleep quality 0.003 (0.023)
Level 2 slope variance (SE)—Sleep quality x Time?
Model 3 Model 4 Model 5
Est SE Est SE t Est SE t

Intercept 1.344 0.039 34.46"*  1.325 0.045 29.32"*  1.323 0.044 30.11**
Sleep quality —0.099 0.044 —2.22*  -0.044 0.066 —0.66  —0.051 0.063 -0.82
Time (before vs. after the shift to DST)? 0.021 0.048 0.44 0.021 0.048 0.43
Sleep quality x Time?® —0.079 0.122 —-0.80  —0.087 0.116 -0.75
Level 2 predictor
Chronotype 0.153 0.040 3.82"** 0.208 0.048 429" 0.162 0.049 3.32**
Cross-level interactions
Sleep quality x Chronotype —0.043 0.036 —1.20 —0.069 0.044 —1.56 0.064 0.063 1.024
Time? x Chronotype —-0.117 0.054 —-2.16* -0.119 0.053 —2.24*
Sleep quality x Time? x Chronotype —-0.282 0.112 —2.51*
—2 x log likelihood 252.756 (7) 247.650 (12) 241.662 (13)
A —2 x log likelihood (df) 1.578 (1) 5.086 (5) 6.008 (1)*
Level 1 intercept variance (SE) 0.135 (0.028) 0.126 (0.025) 0.128 (0.027)
Level 2 intercept variance (SE) 0.086 (0.026) 0.086 (0.023) 0.078 (0.023)
Level 2 slope variance (SE)—time?® 0.0083 (0.047) 0.003 (0.045)
Level 2 slope variance (SE)—sleep quality 0.002 (0.033) 0.001 (0.024) 0.001 (0.034)
Level 2 slope variance (SE)—Sleep quality x Time? 0.017 (0.051) 0.006 (0.046)

Est = Estimate; 20 = Monday before the shift to DST; 1 = Monday after the shift to DST. *p < 0.05, **p < 0.01, **p < 0.001.

Test of Hypothesis 2: The Moderating
Effect of Chronotype on the Relationship

Between Sleep Quality and Procrastination
Model 3 tested whether employees with later chronotypes
(evening types) were more dependent on good-quality sleep at
night to prevent procrastination the next day compared to earlier
chronotypes (morning types). Model 2 shows that chronotype
significantly predicted procrastination (estimate = 0.153, SE =
0.040, t = 3.82, p < 0.001). There was no significant effect
of chronotype as a cross-level moderator on the relationship

between sleep quality and procrastination in Model 3 (estimate
= —0.043, SE = 0.036, t = —1.20, p = 0.167). Thus, Hypothesis 2
was rejected.

Test of Hypothesis 3: The Joint Effect of
Chronotype, Time (Before vs. After the
Shift to DST), and Sleep Quality Predicting

Procrastination
Finally, we used Model 5 to examine whether the shift to DST
increases later chronotypes’ dependence on good sleep quality to
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prevent procrastination the next day. The three-way interaction
between time, sleep quality, and chronotype was significant
(estimate = —0.282, SE = 0.112, t = —2.51, p < 0.05), and
Model 5 fit the data better than the previous model (A —2
x log likelihood = 6.008, df = 1, p < 0.05). We conducted
simple slope analyses with Preacher et al.’s (2006) online-based
computational tool. We examined the relationship between sleep
quality and procrastination for later (4 1 SD) vs. earlier (—1 SD)
chronotypes for before and after the shift to DST. The simple
slope of sleep quality predicting procrastination was significant
for later chronotypes after the shift to DST (simple slope =
—0.35, SE = 0.09, t = —3.82, p < 0.001). Simple slopes of sleep
quality predicting procrastination were not significant for later
chronotypes before the shift to DST (simple slope = 0.01, SE
= 0.08, t = 0.15, p = 0.88), for earlier chronotypes before the
shift to DST (simple slope = —0.11, SE = 0.10, t = —1.15, p =
0.25), or for earlier chronotypes after the shift to DST (simple
slope = 0.07, SE = 0.12, t = 0.62, p = 0.53). In other words,
the relationship between sleep quality and procrastination was
negative for later chronotypes only on the Monday following
the shift to DST. Figure 2 demonstrates this relationship. Put
another way, only later chronotypes were dependent on good-
quality sleep to prevent procrastination on the Monday following
the shift to DST. Hence, our findings partially supported
Hypothesis 3.

DISCUSSION

The current study examined the effects of sleep and chronotype
on procrastination at work. Moreover, this study considered
the effect of the shift to DST as a phenomenon manipulating
employees’ required sleep-wake times in their everyday
work life. We found that day-specific sleep quality predicted
procrastination the next day. That is, a lower sleep quality
during the night resulted in more procrastination the next
day. Further, later chronotypes (evening types) experienced
more procrastination than did earlier chronotypes (morning
types). Our study’s results did not confirm our hypothesis that
for later chronotypes compared to earlier chronotypes, sleep
quality is more important for procrastination the next day. Our
analyses showed that the expected pattern occurred only after
the shift to DST. More precisely, after the shift to DST, later
chronotypes reported more procrastination during the day when
they experienced low-quality sleep the previous night.

Taken together, the results of this study extend the findings
on procrastination by providing more insight into the conditions
under which procrastination is more likely to occur. We
gained a better understanding of the relationship between
sleep and procrastination by clarifying the role of chronotype.
Furthermore, we identified the shift to DST as a condition that
influences different chronotypes’ likelihood of procrastination.
This study is the first to shed light on the effect of the
interplay of sleep quality, chronotype, and the shift to DST
on procrastination.

Sleep Quality and Procrastination
The findings of this study are in line with previous findings that
highlight the relevance of sleep for self-regulatory resources to

initiate action at work (Baumeister et al., 1998; Kiihnel et al.,
2016). In particular, we could replicate previous studies’ results,
showing that on days following nights during which employees
had slept better, they procrastinated less (Kiihnel et al., 2016).
During sleep, the replenishment of the self-regulatory resources
is ensured (Baumeister et al., 2000; Barber et al., 2010), but if
their replenishment is hampered because of low-quality sleep,
people have more difficulties resisting dysfunctional or impulsive
actions, and procrastination can occur. Our results underscore
the usefulness of the theoretical perspective of self-regulation
to understand and predict procrastination. Particularly, sleep
quality is a prerequisite to ensure employees™ ability to initiate
action at work.

Chronotype and Procrastination

We clarified the role of individually-preferred sleep-wake
rhythm (chronotypes) in the relationship between sleep and
procrastination. In line with other studies (Diaz-Morales et al.,
2008; Digdon and Howell, 2008), our findings showed that
later chronotypes procrastinated more than earlier chronotypes.
This finding supports our theoretical assumption that later
chronotypes may require more resources for self-regulation
in everyday life, and consequently, they may be more prone
to procrastination in general. Adapting sleep-wake times
to their work schedules and coping with one’s circadian
misalignment (Wittmann et al, 2006) could be possible
reasons for later chronotypes needing more self-regulatory
resources. Guarana et al. (2021) emphasized the relevance
of chronotype and circadian effects in sleep research, as
individually-preferred sleep-wake rhythms have been shown
to influence impulse inhibition or overcoming temptation. To
understand this effect in greater detail, future studies may
investigate mechanisms underlying the relationship between
chronotype and procrastination.

However, the results did not reveal any differences between
chronotypes regarding the importance of sleep quality for
procrastination. In our study, there was no difference between
chronotypes in their degree of dependence on good-quality
sleep. One might speculate that the later chronotypes in our
sample might have successfully developed strategies to cope with
the increased demands for self-regulation in their daily life.
One might also question our assumption that later chronotypes
experienced more circadian misalignment in their daily life. It is
possible that the later chronotypes in our sample had later and/or
flexible work start times and no other social obligations because
of which they were less affected by circadian misalignment
and thus not more dependent on good-quality sleep compared
to earlier chronotypes. Another explanation for our findings
is that the distribution of chronotypes in our sample was
restricted compared to the distribution of chronotypes in the
population. Specifically, earlier chronotypes were considerably
overrepresented in our sample, which may have mirrored the
reality of earlier and intermediate chronotypes rather than the
reality of later chronotypes.

DST, Chronotype, and Procrastination
Finally, we found that the shift to DST aggravates later
chronotypes’ dependence on high-quality sleep to prevent
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FIGURE 2 | Relationship between day-specific sleep quality and procrastination for earlier (—1 SD) vs. later (+1 SD) chronotypes before vs. after the shift to daylight
saving time.

procrastination the next day (Culi¢ and Kantermann, 2021).
Our findings thus reveal the consequences of the shift to
DST, especially for later chronotypes. In particular, our results
are thus in line with previous studies, showing the greater
dependence of later chronotypes on sleep quality and its
replenishing effect (Kiithnel et al., 2016; Przepiorka et al,
2019). Regarding procrastination, earlier chronotypes were
unaffected by the shift to DST. Our findings support the
idea, that a circadian misalignment leads to increased demands
for self-regulation in daily life (Kiithnel et al, 2018b), and
therefore, a greater need for replenishing the resources needed
for self-regulation.

Limitations and Suggestions for Future

Research

Later chronotypes were underrepresented in this study’s
sample, which may have resulted in an underestimation of
the true effect of chronotype on the relationship between
sleep quality and procrastination at work. Future studies may
want to employ a different recruiting strategy to achieve
an unrestricted distribution of chronotypes. This may be
challenging, however, as especially late chronotypes may refrain
from filling in questionnaires immediately after the shift
to DST.

The relationship between sleep quality and procrastination
might be overestimated due to concurrent measurement of
both variables. Yet, studies which assessed sleep quality
and procrastination separated in time (sleep quality in the
morning and procrastination at the end of the work day;
sleep quality before the shift and procrastination at the end
of the shift) found within-person correlations between sleep
quality and procrastination that were of similar size as the
within-person correlation we found [r = —0.19 in Kiihnel
et al. (2018a); r = —0.22 in Kiihnel et al. (2016); r =
—0.25 in the current study], mitigating concerns that the

relationship found is solely due or strongly inflated due to
concurrent measurement.

Measuring  self-regulatory resources would allow to
explicitly test our theoretical assumption that greater circadian
misalignment increases the need for self-regulatory resources,
especially for later chronotypes, to prevent self-regulatory failure.
Assessing self-regulatory resources would allow researchers to
investigate whether dealing with the shift to DST—and thus
dealing with circadian misalignment—depletes self-regulatory
resources. Future research should examine self-regulatory
resources using questionnaires and/or other approaches that
assess the availability of self-regulatory resources such as the
Stroop test (Kuhl and Kazén, 1999).

A comparison between countries that shift to DST would also
be an interesting topic for future research. A question arises
whether the current findings are generalizable to other countries
that shift from the standard time to DST, or whether this effect is
mitigated in countries with a napping culture (i.e., Spanish siesta),
such as Spain.

Further, the effect of the shift from DST to standard time
in autumn may also be an interesting research direction.
Researchers could investigate whether later chronotypes,
who experience negative effects of the shift to DST, have
greater benefits when shifting to standard time. Such studies
would provide valuable insights into the consequences of a
reduction of misalignment, as well as its potential benefits for
different chronotypes.

At last, a study with a follow-up design would further extend
our findings. In particular, it would be useful to investigate
whether the effects of the shift to DST reduce soon after the shift
to DST or whether they last longer, maybe even throughout the
DST period. A previous study has shown that chronotypes differ
in terms of how soon they adapt to DST (Kantermann et al,,
2007)—later chronotypes may take longer to adapt to the new
local clock time.
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Practical Implications

The results of our study offer ways to reduce procrastination,
specifically concerning sleep quality and the shift to DST. Various
researchers, including Guarana et al. (2021), Kiihnel et al
(2021), Ohayon et al. (2017), and Schmidt et al. (2007) have
offered relevant recommendations for improving sleep quality.
They propose educational and behavioral approaches, as well
as employing influential behaviors by authority figures and role
models (Kiihnel et al., 2021). Moreover, organizations should
also become role models in this regard. One useful approach
for organizations is to offer individually-adjustable working
hours for different chronotypes to foster good sleep. A trend
toward concepts like flex time has already emerged in recent
years. Additionally, leaders can foster their employees’ sleep by
communicating its importance; they can also demonstrate it by
taking care of their own sleep.

It is important to consider that later chronotypes in particular
not only experience the negative effects of typical work time
schedules but also are more affected by the shift to DST. A
chronotype-specific training to promote healthy sleep practices
and sleep hygiene should be offered at least once a year—ideally,
immediately before the shift to DST.

Finally, our findings contribute to the debate around whether
DST should be abolished. Existing evidence indicates that
the shift to DST does not offer energy-saving benefits (e.g.,

REFERENCES

Aguinis, H., Gottfredson, R. K., and Culpepper, S. A. (2013). Best-Practice
recommendations for estimating cross-level interaction effects using multilevel
modeling. J. Manage. 39, 1490-1528. doi: 10.1177/0149206313478188

Allebrandt, K. V., Teder-Laving, M., Kantermann, T., Peters, A., Campbell,
H., Rudan, I, (2014). Chronotype and sleep duration: the
influence of season of assessment. Chronobiol. Int. 31, 731-740.
doi: 10.3109/07420528.2014.901347

Aries, M. B., and Newsham, G. R. (2008). Effect of daylight saving time
on lighting energy use: a literature review. Energy Policy 36, 1858-1866.
doi: 10.1016/j.enpol.2007.05.021

Barber, L. K., Munz, D. C., Bagsby, P. G., and Powell, E. D. (2010). Sleep
consistency and sufficiency: are both necessary for less psychological strain?
Stress Health 26, 186-193. doi: 10.1002/smi.1292

Barnes, C. M., Schaubroeck, J., Huth, M., and Ghumman, S. (2011). Lack of
sleep and unethical conduct. Organ. Behav. Hum. Decis. Process. 115, 169-180.
doi: 10.1016/j.0bhdp.2011.01.009

Baumeister, R. F., Bratslavsky, E., Muraven, M., and Tice, D. M. (1998). Ego
depletion: is the active self a limited resource? J. Pers. Soc. Psychol. 74,
1252-1265. doi: 10.1037/0022-3514.74.5.1252

Baumeister, R. F., Muraven, M., and Tice, D. M. (2000). Ego depletion: a resource
model of volition, self-regulation, and controlled processing. Soc. Cogn. 18,
130-150. doi: 10.1521/s0¢0.2000.18.2.130

Beutel, M. E., Klein, E. M., Aufenanger, S., Brihler, E., Dreier, M., Miiller, K.
W., et al. (2016). Procrastination, distress and life satisfaction across the age
range-a german representative community study. PLoS ONE 11, e0148054.
doi: 10.1371/journal.pone.0148054

Binnewies, C., Sonnentag, S., and Mojza, E. J. (2009). Daily performance at work:
feeling recovered in the morning as a predictor of day-level job performance. J.
Organ. Behav. 30, 67-93. doi: 10.1002/job.541

Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., and Kupfer, D. J.
(1989). The Pittsburgh sleep quality index: a new instrument for psychiatric
practice and research. Psychiatry Res. 28,193-213. doi: 10.1016/0165-1781(89)9
0047-4

et al

Aries and Newsham, 2008; Roenneberg et al., 2019), and our
results suggest that doing away with the shift to DST could
eliminate adverse consequences for later chronotypes.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation
and institutional requirements. The patients/participants
provided their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

JK and BZ made substantial contributions to the conception
and design of the study. BZ collected the data. TM and JK
analyzed and interpreted the data and drafted the manuscript
and revised the manuscript for important intellectual content.
All authors contributed to the article and approved the
submitted version.

Culi¢, V., and Kantermann, T. (2021). Acute myocardial infarction and
daylight saving time transitions: is there a risk? Clocks Sleep 3, 547-557.
doi: 10.3390/clockssleep3040039

Diaz-Morales, J. F., Ferrari, J. R, and Cohen, J. R. (2008). Indecision and
avoidant procrastination: the role of morningness-eveningness and time
perspective in chronic delay lifestyles. J. Gen. Psychol. 135, 228-240.
doi: 10.3200/GENP.135.3.228-240

Digdon, N. L., and Howell, A. J. (2008). College students who have an eveningness
preference report lower self-control and greater procrastination. Chronobiol.
Int. 25, 1029-1046. doi: 10.1080/07420520802553671

Ferrari, J. R. (2001). Procrastination as self-regulation failure of performance:
effects of cognitive load, self-awareness, and time limits on ‘working best under
pressure’. Eur. J. Pers. 15, 391-406. doi: 10.1002/per.413

Gersick, C.J. G. (1989). Marking time: predictable transitions in task groups. Acad.
Manag. ]. 32, 274-309. doi: 10.5465/256363

Guarana, C. L., Ryu, J. W., O’Boyle, E. H., Lee, ]., and Barnes, C. M. (2021). Sleep
and self-control: a systematic review and meta-analysis. Sleep Med. Rev. 59,
101514. doi: 10.1016/j.smrv.2021.101514

Hagger, M. S. (2010). Self-regulation: an important construct in health
psychology research and practice. Health Psychol. Rev. 4, 57-65.
doi: 10.1080/17437199.2010.503594

Howell, A. J., Watson, D. C., Powell, R. A., and Buro, K. (2006). Academic
procrastination: the pattern and correlates of behavioural postponement. Pers.
Individ. Dif. 40, 1519-1530. doi: 10.1016/j.paid.2005.11.023

Hiilsheger, U. R., Feinholdt, A., and Niibold, A. (2015). A low-dose mindfulness
intervention and recovery from work: effects on psychological detachment,
sleep quality, and sleep duration. J. Occup. Organ. Psychol. 88, 464-489.
doi: 10.1111/joop.12115

Hur, Y.-M. Jr, Bouchard, T. J., and Lykken, D. T. (1998). Genetic and
environmental influence on morningness-eveningness fn2 fn2Part of
the material reported here was presented at the 27th annual meeting
of the behavior genetics association. Pers. Individ. Dif. 25, 917-925.
doi: 10.1016/S0191-8869(98)00089-0

Kantermann, T., Juda, M., Merrow, M. and Roenneberg, T.
The human circadian clock’s adjustment s

(2007).

seasonal disrupted by

Frontiers in Psychology | www.frontiersin.org

February 2022 | Volume 12 | Article 785154


https://doi.org/10.1177/0149206313478188
https://doi.org/10.3109/07420528.2014.901347
https://doi.org/10.1016/j.enpol.2007.05.021
https://doi.org/10.1002/smi.1292
https://doi.org/10.1016/j.obhdp.2011.01.009
https://doi.org/10.1037/0022-3514.74.5.1252
https://doi.org/10.1521/soco.2000.18.2.130
https://doi.org/10.1371/journal.pone.0148054
https://doi.org/10.1002/job.541
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.3390/clockssleep3040039
https://doi.org/10.3200/GENP.135.3.228-240
https://doi.org/10.1080/07420520802553671
https://doi.org/10.1002/per.413
https://doi.org/10.5465/256363
https://doi.org/10.1016/j.smrv.2021.101514
https://doi.org/10.1080/17437199.2010.503594
https://doi.org/10.1016/j.paid.2005.11.023
https://doi.org/10.1111/joop.12115
https://doi.org/10.1016/S0191-8869(98)00089-0
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Maier et al.

Sleep and Procrastination

daylight saving time. Curr. Biol 17, 1996-2000. doi: 10.1016/j.cub.2007.
10.025

Kazén, M., Kaschel, R., and Kuhl, J. (2008). Individual differences in intention
initiation under demanding conditions: interactive effects of state vs.
action orientation and enactment difficulty. J. Res. Pers. 42, 693-715.
doi: 10.1016/j.jrp.2007.09.005

Kim, K. R,, and Seo, E. H. (2015). The relationship between procrastination
and academic performance: a meta-analysis. Pers. Individ. Dif. 82, 26-33.
doi: 10.1016/j.paid.2015.02.038

Kiichler, A.-M., Albus, P., Ebert, D. D., and Baumeister, H. (2019). Effectiveness
of an internet-based intervention for procrastination in college students
(StudiCare procrastination): study protocol of a randomized controlled trial.
Internet Interv. 17, 100245. doi: 10.1016/j.invent.2019.100245

Kuhl, J., and Kazén, M. (1999). Volitional facilitation of difficult intentions: joint
activation of intention memory and positive affect removes stroop interference.
J. Exp. Psychol. Gen. 128, 382-399. doi: 10.1037/0096-3445.128.3.382

Kiihnel, J., Bledow, R., and Feuerhahn, N. (2016). When do you procrastinate?
Sleep quality and social sleep lag jointly predict self-regulatory failure at work.
J. Organ. Behav. 37, 983-1002. doi: 10.1002/job.2084

Kiihnel, J., Diestel, S., and Melchers, K. G. (2021). An ambulatory diary study of
mobile device use, sleep, and positive mood. Int. J. Stress Manag. 28, 32-45.
doi: 10.1037/str0000210

Kiihnel, J., and Sonnentag, S. (2011). How long do you benefit from vacation? A
closer look at the fade-out of vacation effects. J. Organ. Behav. 32, 125-143.
doi: 10.1002/job.699

Kiihnel, J., Sonnentag, S., Bledow, R., and Melchers, K. G. (2018a). The relevance
of sleep and circadian misalignment for procrastination among shift workers. J.
Occup. Organ. Psychol. 91, 110-133. doi: 10.1111/joop.12191

Kiihnel, J., Syrek, C. J., and Dreher, A. (2018b). Why don’t you go to bed on
time? A daily diary study on the relationships between chronotype, self-control
resources and the phenomenon of bedtime procrastination. Front. Psychol. 9,
77. doi: 10.3389/fpsyg.2018.00077

Lahti, T. A., Leppdmiki, S., Lonngvist, J., and Partonen, T. (2008). Transitions into
and out of daylight saving time compromise sleep and the rest-activity cycles.
BMC Physiol. 8, 3. doi: 10.1186/1472-6793-8-3

Lay, C. H. (1986). At last, my research article on procrastination. J. Res. Pers. 20,
474-495. doi: 10.1016/0092-6566(86)90127-3

Marcus, B., and Schuler, H. (2004). Antecedents of counterproductive
behavior at work: a general perspective. J. Appl. Psychol. 89, 647-660.
doi: 10.1037/0021-9010.89.4.647

Mongrain, V., Lavoie, S., Selmaoui, B., Paquet, J., and Dumont, M. (2004).
Phase relationships between sleep-wake cycle and underlying circadian
rhythms in morningness-eveningness. J. Biol. Rhythms 19, 248-257.
doi: 10.1177/0748730404264365

Ohayon, M., Wickwire, E. M., Hirshkowitz, M., Albert, S. M., Avidan, A., Daly, F.
J., etal. (2017). National sleep foundation’s sleep quality recommendations: first
report. Sleep Health 3, 6-19. doi: 10.1016/j.sleh.2016.11.006

Preacher, K. J., Curran, P. J, and Bauer, D. J. (2006). Computational
tools for probing interactions in multiple linear regression, multilevel
modeling, and latent curve analysis. J. Educ. Behav. Stat. 31, 437-448.
doi: 10.3102/10769986031004437

Przepiorka, A., Blachnio, A., and Siu, N. Y.-F. (2019). The relationships
between self-efficacy, self-control, chronotype, procrastination and
sleep problems in young adults. Chronobiol. Int. 36, 1025-1035.
doi: 10.1080/07420528.2019.1607370

Ridder, D. T. D., and Wit, J. B. F. (2006). Self-Regulation in Health Behavior. West
Sussex: John Wiley & Sons, Ltd. doi: 10.1002/9780470713150

Roenneberg, T., Allebrandt, K. V., Merrow, M., and Vetter, C. (2012). Social jetlag
and obesity. Curr. Biol. 22, 939-943. doi: 10.1016/j.cub.2012.03.038

Roenneberg, T., Wirz-Justice, A., and Merrow, M. (2003). Life between clocks:
daily temporal patterns of human chronotypes. J. Biol. Rhythms 18, 80-90.
doi: 10.1177/0748730402239679

Roenneberg, T., Wirz-Justice, A., Skene, D. J., Ancoli-Israel, S., Wright, K. P., Dijk,
D.-]., etal. (2019). Why should we abolish daylight saving time? J. Biol. Rhythms
34, 227-230. doi: 10.1177/0748730419854197

Schmidt, C., Collette, F., Cajochen, C., and Peigneux, P. (2007). A time to think:
circadian rhythms in human cognition. Cogn. Neuropsychol. 24, 755-789.
doi: 10.1080/02643290701754158

Sonnentag, S., Binnewies, C., and Mojza, E. J. (2008). “Did you have a nice
evening?” A day-level study on recovery experiences, sleep, and affect. J. Appl.
Psychol. 93, 674-684. doi: 10.1037/0021-9010.93.3.674

Stead, R., Shanahan, M. J., and Neufeld, R. W. (2010). “Tll go to therapy,
eventually”: procrastination, stress and mental health. Pers. Individ. Dif. 49,
175-180. doi: 10.1016/j.paid.2010.03.028

Steel, P. (2007). The nature of procrastination: a meta-analytic and theoretical
review of quintessential self-regulatory failure. Psychol. Bull. 133, 65-94.
doi: 10.1037/0033-2909.133.1.65

Tice, D. M., and Baumeister, R. F. (1997). Longitudinal study of procrastination,
performance, stress, and health: the costs and benefits of dawdling. Psychol. Sci.
8, 454-458. doi: 10.1111/j.1467-9280.1997.tb00460.x

Tuckman, B. W. (1991). The development and
of the procrastination scale. Educ. Psychol.
doi: 10.1177/0013164491512022

van Eerde, W. (2003). A meta-analytically derived
network of procrastination. Pers. Individ. Differ. 35,
doi: 10.1016/S0191-8869(02)00358-6

van Eerde, W. (2016). “Procrastination and well-being at work,” in Procrastination,
Health, and Well-Being, eds T. A. Pychyl and F. M. Sirois (Cambridge, MA:
Elsevier), 233-253. doi: 10.1016/B978-0-12-802862-9.00011-6

Vink, J. M., Groot, A. S., Kerkhof, G. A., and Boomsma, D. I. (2001). Genetic
analysis of morningness and eveningness. Chronobiol. Int. 18, 809-822.
doi: 10.1081/CBI-100107516

Vitale, J. A., Roveda, E., Montaruli, A., Galasso, L., Weydahl, A., Caumo, A, et al.
(2015). Chronotype influences activity circadian rhythm and sleep: differences
in sleep quality between weekdays and weekend. Chronobiol. Int. 32, 405-415.
doi: 10.3109/07420528.2014.986273

Vohs, K. D., and Baumeister, R. F. (2011). Handbook of Self-Regulation: Research,
Theory, and Applications, 2nd edn. New York, NY: Guilford Press.

Wagner, D. T., Barnes, C. M., Lim, V. K. G., and Ferris, D. L. (2012). Lost
sleep and cyberloafing: evidence from the laboratory and a daylight saving
time quasi-experiment. J. Appl. Psychol. 97, 1068-1076. doi: 10.1037/a00
27557

concurrent
Meas. 51,

validity
473-480.

nomological
1401-1418.

Wittmann, M., Dinich, J, Merrow, M., and Roenneberg, T.
(2006).  Social  jetlag:  misalignment of biological and  social
time.  Chronobiol. Int. 23, 497-509. doi: 10.1080/074205205005
45979

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Maier, Kiihnel and Zimmermann. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Psychology | www.frontiersin.org

February 2022 | Volume 12 | Article 785154


https://doi.org/10.1016/j.cub.2007.10.025
https://doi.org/10.1016/j.jrp.2007.09.005
https://doi.org/10.1016/j.paid.2015.02.038
https://doi.org/10.1016/j.invent.2019.100245
https://doi.org/10.1037/0096-3445.128.3.382
https://doi.org/10.1002/job.2084
https://doi.org/10.1037/str0000210
https://doi.org/10.1002/job.699
https://doi.org/10.1111/joop.12191
https://doi.org/10.3389/fpsyg.2018.00077
https://doi.org/10.1186/1472-6793-8-3
https://doi.org/10.1016/0092-6566(86)90127-3
https://doi.org/10.1037/0021-9010.89.4.647
https://doi.org/10.1177/0748730404264365
https://doi.org/10.1016/j.sleh.2016.11.006
https://doi.org/10.3102/10769986031004437
https://doi.org/10.1080/07420528.2019.1607370
https://doi.org/10.1002/9780470713150
https://doi.org/10.1016/j.cub.2012.03.038
https://doi.org/10.1177/0748730402239679
https://doi.org/10.1177/0748730419854197
https://doi.org/10.1080/02643290701754158
https://doi.org/10.1037/0021-9010.93.3.674
https://doi.org/10.1016/j.paid.2010.03.028
https://doi.org/10.1037/0033-2909.133.1.65
https://doi.org/10.1111/j.1467-9280.1997.tb00460.x
https://doi.org/10.1177/0013164491512022
https://doi.org/10.1016/S0191-8869(02)00358-6
https://doi.org/10.1016/B978-0-12-802862-9.00011-6
https://doi.org/10.1081/CBI-100107516
https://doi.org/10.3109/07420528.2014.986273
https://doi.org/10.1037/a0027557
https://doi.org/10.1080/07420520500545979
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

',\' frontiers
in Psychology

ORIGINAL RESEARCH
published: 15 March 2022
doi: 10.3389/fpsyg.2022.783570

OPEN ACCESS

Edited by:
Piers Steel,
University of Calgary, Canada

Reviewed by:

Marcus Eckert,

APOLLON University of Applied
Sciences, Germany

Ansar Abbas,

Airlangga University, Indonesia
Tove Irene Dahl,

UIT The Arctic University of Norway,
Norway

*Correspondence:

Alexander Rozental
alexander.rozental@psyk.uu.se;
alexander.rozental@ki.se

Specialty section:

This article was submitted to
Personality and Social Psychology,
a section of the journal

Frontiers in Psychology

Received: 26 September 2021
Accepted: 08 February 2022
Published: 15 March 2022

Citation:

Rozental A, Forsstrom D,

Hussoon A and Klingsieck KB (2022)
Procrastination Among University
Students: Differentiating Severe
Cases in Need of Support From Less
Severe Cases.

Front. Psychol. 13:783570.

doi: 10.3389/fosyg.2022.783570

Check for
updates

Procrastination Among University
Students: Differentiating Severe
Cases in Need of Support From Less
Severe Cases

Alexander Rozental’23*, David Forsstrém?3+, Ayah Hussoon? and Katrin B. Klingsieck®

! Department of Psychology, Uppsala University, Uppsala, Sweden, 2 Department of Clinical Neuroscience, Karolinska
Institutet, Stockholm, Sweden, ° Great Ormond Street Institute of Child Health, University College London, London,
United Kingdom, * Department of Psychology, Stockholm University, Stockholm, Sweden, ° Department of Psychology,
Faculty of Arts and Humanities, Paderborn University, Paderborn, Germany

Procrastination refers to voluntarily postponing an intended course of action despite
expecting to be worse off for this delay, and students are considered to be especially
negatively affected. According to estimates in the literature, at least half of the students
believe procrastination impacts their academic achievements and well-being. As of
yet, evidence-based ideas on how to differentiate severe from less severe cases of
procrastination in this population do not exist, but are important in order to identify
those students in need of support. The current study recruited participants from different
universities in Sweden to participate in an anonymous online survey investigating self-
rated levels of procrastination, impulsivity, perfectionism, anxiety, depression, stress, and
quality of life. Furthermore, diagnostic criteria for pathological delay (PDC) as well as
self-report items and open-ended questions were used to determine the severity of
their procrastination and its associated physical and psychological issues. In total, 732
participants completed the survey. A median-split on the Pure Procrastination Scale
(PPS) and the responses to the PDC were used to differentiate two groups; "less
severe procrastination" (PPS < 2.99; n = 344; 67.7% female; M age = 30.03; SD
age = 9.35), and "severe procrastination" (PPS > 3.00; n = 388; 66.2% female; M
age = 27.76; SD age = 7.08). For participants in the severe group, 96-97% considered
procrastination to a problem, compared to 42-48% in the less severe group. The two
groups also differed with regard to considering seeking help for procrastination, 35—
38% compared to 5-7%. Participants in the severe group also reported more problems
of procrastination in different life domains, greater symptoms of psychological issues,
and lower quality of life. A thematic analysis of the responses on what physical issues
were related to procrastination revealed that these were characterized by stress and
anxiety, e.g., tension, pain, and sleep and rest, while the psychological issues were
related to stress and anxiety, but also depression, e.g., self-criticism, remorse, and self-
esteem. The current study recommends the PPS to be used as an initial screening tool,
while the PDC can more accurately determine the severity level of procrastination for a
specific individual.
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Procrastination Among University Students

INTRODUCTION

In academia, procrastination is a well-known, almost
commonplace phenomenon. Students often delay tasks and
activities inherent to learning and studying, despite knowing
that they will be worse off because of the delay (cf. Steel, 2007;
Steel and Klingsieck, 2016). For some students, academic
procrastination can be specific to a situation (i.e., state
procrastination), for others it takes on features of a habit
or a disposition (i.e., trait procrastination). Studies estimate
that almost all students engage in procrastination once in a
while, while 75% consider themselves habitual procrastinators
(Steel, 2007). For almost half of these habitual procrastinators,
procrastination is a real and persistent problem (Steel, 2007),
and something they would like to tackle (Grunschel and
Schopenhauer, 2015). It can be assumed, however, that not all
of them seek help due to the self-regulative problems inherent
to procrastination, and, even more so, due to feelings of shame
associated with procrastination (Giguere et al., 2016).

In light of the negative consequences, procrastination can have
for academic achievement (e.g., Kim and Seo, 2015), and well-
being (cf. Sirios and Pychyl, 2016), it seems important to screen
for cases of severe procrastination in a student population in
order to offer the support needed. In the case of students who do
seek help in student health centers, it is also helpful to see whether
they represent a case of severe or less severe procrastination so
that support can be tailored to their specific needs.

The aim of the current study is, thus, to differentiate between
students who might be in need of professional help from
those with less pressing concerns. This is done by determining
what characterizes severe and less severe procrastinators with
regard to their level of anxiety, depression, stress, quality
of life, impulsivity, perfectionism, and demographic variables.
Procrastination itself is also assessed by two different self-report
measures with the intention of proposing ways of screening
in a student population. This could help therapists identify
those in need of guidance so that effective interventions can be
introduced. For college and university students this would be
particularly useful as they find themselves in a setting where
procrastination is particularly endemic, often lack the necessary
resources or strategies to overcome problems on their own, and
procrastination can have dire consequences not only for their
academic achievements but also physical and psychological well-
being.

CONCEPTUAL FRAMEWORK

Academic Procrastination

The prominent definition of procrastination as “to voluntarily
delay an intended course of action despite expecting to be worse
off for the delay” (Steel, 2007, p. 66) reflects two important aspects
of the phenomenon. First, procrastination is a post-decisional
phenomenon in goal-directed behavior in that an intention (e.g.,
to study for an exam) has been formed. Second, procrastination
is acratic in nature since individuals put of the intended course
of action contrary to knowing better. This acratic nature is

reflected by feelings such as regret, shame, guilt, worry, and
anxiety (e.g., Giguere et al., 2016). It is important to acknowledge
that a delay is not procrastination if it is strategic or results from
causes not under the control of the individual (cf. Klingsieck,
2013). Taking these aspects — post-decisional, acratic, and non-
strategic — together, suggests that procrastination is a failure
in self-regulation (cf. Steel, 2007), This is the most popular
conceptualization of procrastination in the literature. In fact, the
dispositional, the motivational-volitional, the clinical, and the
situational perspective on procrastination can be boiled down to
this understanding of procrastination (Klingsieck, 2013). As for
students, while academic procrastination is just a little nuisance
for some, it entails serious problems for others.

Procrastination’s Link to Depression,
Anxiety, Stress, and Quality of Life

Procrastination is associated with negative consequences
concerning performance as well as physical and psychological
well-being. However, although never a particularly helpful
behavior, the relationship with performance is probably not as
strong as most would expect. Among students, the correlation
with academic achievement is weak, rs = —-0.13 to -0.19 (Steel,
2007; Kim and Seo, 2015), and perhaps not the main reason
for why individuals regard procrastination as a problem.
Instead, it might be its effects on physical and psychological
well-being that eventually makes someone seek professional
help (Rozental and Carlbring, 2014). In a qualitative study of
36 students, for instance, the most frequently reported negative
consequences were anger, anxiety, feelings of discomfort, shame,
sadness, feeling remorse, mental stress, and negative self-concept
(Grunschel et al., 2013). Systematic reviews and meta-analyses
on the link between procrastination and symptoms of psychiatric
conditions have also found a weak but nonetheless clinically
meaningful correlation with depression, rs = 0.28 to 0.30 (van
Eerde, 2003; Steel, 2007). The same also goes for anxiety, r = 0.22
(van Eerde, 2003). Studies investigating the connection between
self-report measures in different populations have demonstrated
stronger correlations, such as Rozental et al. (2015) in a clinical
trial of adults seeking treatment for procrastination (n = 710),
r = 0.35 for depression and r = 0.42 for anxiety. Similar results
were also obtained by Beutel et al. (2016) in an adult community
sample (n = 2527), r = 0.36 for depression and r = 0.32 for
anxiety. Although both lower mood and increased unrest
can, in themselves, cause procrastination, it is assumed that
procrastination also creates a downward spiral characterized by
negative thoughts and feelings (Rozental and Carlbring, 2014).
Apart from depression and anxiety, students generally tend
to regard procrastination as something stressful. Stead et al.
(2010) investigated this association using self-report measures
in a sample of students (n = 200), demonstrating a weak but
nonetheless significant correlation between procrastination and
stress, r = 0.20. Similar findings were reported by Sirois et al.
(2003) for students (n = 122), and Sirois (2007) for a sample of
community-dwelling adults (n = 254), rs = 0.13 to 0.20. Further,
Beutel et al. (2016) found somewhat stronger correlations with
stress, r = 0.39, as well as with burnout, r = 0.27. Stress might also
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play a role as mediator between procrastination and illness, as
proposed by the so-called procrastination-health model by Sirois
(2007), implying that procrastination not only leads to more
stress, but that the increase in stress in turn leads to many physical
issues. Meanwhile, in terms of quality of life and satisfaction
with life, procrastination exhibits a weak negative correlation,
r = —0.32 (Rozental et al., 2014), and r = —0.35 (Beutel et al,,
2016), meaning that procrastination could take its toll on how
one appreciates current circumstances.

However, despite the fact that procrastination might be
affecting physical and psychological well-being negatively, it is
still unclear when it goes from being a more routine form of
postponement to becoming something that warrants support, for
instance in the realm of counseling or therapy. The literature
suggests that as many as 20% of the adult population could be
regarded as “chronic procrastinators” (Harriot and Ferrari, 1996,
p. 611), a number that is easily surpassed by the 32% of students
that were characterized as “severe, general procrastinators”
(Day et al., 2000, p. 126). Students are generally considered
worse-off when it comes to recurrently and problematically
delaying important curricular activities, with more than half
of this population stating that they would like to reduce their
procrastination (Solomon and Rothblum, 1984). Still, all of these
rates rely on arbitrary cutoffs on specific self-report measures,
such as exceeding a certain score, or do not define what is meant
by procrastination, which may not correspond to something
that requires clinical attention (Rozental and Carlbring, 2014).
Establishing a more valid cutoff is therefore needed in order to
separate the less severe cases of procrastination from those having
problems to the degree that it severely affects everyday life.

Procrastination’s Link to Impulsivity and
Perfectionism

Two other variables that are frequently explored in relation
to procrastination involve impulsivity and perfectionism. These
might be especially pertinent to examine in the context of
students who, due to their age, are more impulsive and engage
in more reckless behaviors, such as binge drinking (Lannoy et al,,
2017), but also tend to perceive the relentless pursuit of high
standards as socially desirable despite the fact it can become
maladaptive (Stoeber and Hotham, 2013). Research has found
that impulsivity is moderately correlated with procrastination,
r = 0.41 (Steel, 2007), making it one of the strongest predictors
among the personality traits. A twin study by Gustavson et al.
(2014) confirmed this association (n = 663), suggesting that the
genetic correlation between impulsivity and procrastination is
perfect, r = 1.0. However, this was later questioned by a twin
study with a much larger sample (n = 2012), demonstrating a
weak but nonetheless noteworthy correlation, r = 0.29 (Loehlin
and Martin, 2014). Rozental et al. (2014) also examined the link
between impulsivity and procrastination, but using a self-report
measure of susceptibility to temptation, indicating a moderate
correlation, r = 0.53. At its core, impulsivity shares many
features with procrastination (i.e., self-regulatory failure), making
it reasonable to expect a strong connection between the two
constructs. Meanwhile, the relationship between perfectionism

and procrastination has been disputed. Originally, Steel (2007)
demonstrated a non-significant correlation, » = —0.03. Similarly,
the correlation by van Eerde (2003) was weak, r = 0.12. This
goes against the clinical impression by many therapists that
perfectionism often leads to procrastination. However, in both
of these cases perfectionism was perceived as a unidimensional
construct. There is currently consensus that perfectionism
in fact has two higher-order dimensions; (1) perfectionistic
strivings, i.e., setting high standards and expecting no less than
perfection from yourself, and (2) perfectionistic concerns, i.e.,
being highly self-critical and overly concerned about others’
perception of you, and having a hard time enjoying your
achievements. A recent systematic review and meta-analysis
separating these two demonstrated a more complex relationship
with procrastination (Sirois et al., 2017). Perfectionistic strivings
had a weak negative correlation with procrastination, r = —0.22,
while perfectionistic concerns had a weak positive correlation
with procrastination, » = 0.23. In other words, setting and
striving for high standards might actually be associated with less
procrastination, while the more neurotic aspects of perfectionism
are related to more procrastination.

To what extent impulsivity and perfectionism might differ
between cases of less severe and severe cases of procrastination is
currently unknown. However, just as physical and psychological
well-being is expected to be more negatively affected among
those who exhibit higher levels of procrastination, impulsivity
and perfectionism should be more pronounced.

The Current Study

The aim of the current study is to investigate all of these
aspects in a sample of students with the purpose of trying
to differentiate between those who might be in need for
professional help from those with less pressing matters. The
idea is to outline their respective characteristics with regard to
scores on self-report measures on anxiety, depression, stress,
quality of life, impulsivity, and perfectionism, and demographics.
Procrastination itself is assessed by two different self-report
measures. This first measure is the Pure Procrastination Scale
(PPS; Steel, 2010) which is a widely used self-report measure.
The second measure are the recently proposed diagnostic criteria
for pathological delay (Pathological Delay Criteria; PDC; Hocker
etal., 2017).

The second aim of the current study is to explore the
physical and psychological issues related to procrastination on
a deeper level. This is made possible through a qualitatively
analysis of the responses to two open-ended questions regarding
the impact of recurrently putting off activities that need to be
completed. Prior research has by qualitative means primarily
studied the antecedents of procrastination (Klingsieck et al.,
2013), but rarely its implications for physical and psychological
well-being. One notable exception is the interview study by
Grunschel et al. (2013) cited in the introduction. Investigating
these experiences in detail and how often they occur could
provide a better understanding of how procrastination affects
someone physically and psychologically, and in turn when further
assistance might be necessary.
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MATERIALS AND METHODS

Procedure

The study received ethical approval from the Swedish
Ethical Review Authority in June 2020 (Dnr: 2020-00555).
Advertisements for the study were initially sent out in October
2020 via the communications office of Karolinska Institutet,
which is a medical university in Stockholm, Sweden. However, in
order to recruit students from other backgrounds, information
about the study was also forwarded to two additional universities
in Sweden and posted on various student forums on Facebook,
LinkedIn, Accindi, and Instagram. Using a link to a website
created specifically for the study, the student could then
read about the research aims and design, procedures for
data collection and management, ethics, and the principal
investigator. The student was also informed that a 45-min
pre-recorded lecture with the first author on procrastination
would follow once the survey was completed, as a small token
of gratitude for the student’s participation. After submitting
informed consent, the student was forwarded to an anonymous
survey managed through Limesurvey. Both, the website and
the survey itself, were available in Swedish and English. The
whole survey took on average 21 min for the participants to
complete (SD = 16 min), and always followed the same order of
presentation, i.e., no randomization of self-report measures or
items were made. Every item of a self-report measure had to be
completed to progress to the next, presenting only one self-report
measure per page and using a progress bar on top of the screen
to convey how much was left on the survey.

Sample

In total, 806 students decided to open the link and 797 actually
started filling out the survey, resulting in 732 complete survey
responses (90.8%). There were no systematic differences between
completers and non-completers concerning their demographic
information and procrastination, with the exception of civil status
(see Appendix for the specifics). Of those who finished the
survey, 66.6% were female, which corresponds with the most
recent numbers on the gender distribution of newly admitted
university students in Sweden (58% female; Swedish Higher
Education Authority, 2020). The mean age was 28.8 years
(SD = 8.30; range 18-65). They were either single (44%) or
married (54%), and the vast majority had no children (78%). In
terms of their education, 6.8% attended just a single course, (e.g.,
Nutrition, the nutrients, and metabolism, 7.5 higher education
credits), 63.7% underwent a complete study program, such as the
study program in dental hygiene (180 higher education credits),
9.1% were enrolled in post graduate studies, for example the
study program in psychotherapy (90 higher education credits),
and 3.4% were admitted as doctoral candidates. Of note, 30
higher education credits correspond to one semester full-time.
The participants had, on average, achieved 195 higher education
credits (SD = 141), which thus corresponds to 3.25 years of
full-time education. With regard to psychiatric disorders, 115
self-reported having a diagnosis (15.7%). These were grouped
according to the responses to an open-ended question, with

mixed conditions representing the largest category (40%, i.e.,
having more than one diagnosis, mostly a combination of
depression and anxiety), followed by depression (13.9%), and
ADHD (13%). As for questions regarding procrastination, 71%
considered it to be a problem, with a mean age of 17.5 years
(SD = 5.7; range 10-53) for when they first started perceiving it
as problematic, and 29.4% of this group had considered seeking
help for procrastination. None of these variables differed between
genders, see Table 1 for an overview.

Instruments

Procrastination

In order to differentiate and classify the more severe cases of
procrastination, a widely used self-report measure is applied,
the Pure Procrastination Scale (PPS), which was originally
introduced and validated by Steel (2010), and translated to a
large number of languages since (Svartdal et al., 2016). The PPS
was developed from several other self-report measures, retaining
only those items that demonstrated the strongest factor loadings
on the core construct of procrastination (i.e., not other forms
of delay), hence the name “pure.” The PPS has 12 items, e.g.,
“I often find myself performing tasks that I had intended to do
days before” (item 6), is scored according to a 5-point Likert-
scale (1-5), and has an internal consistency in the current study
of Cronbachs a = 0.92.

Secondly, diagnostic criteria for pathological delay
(Pathological Delay Criteria; PDC), which were put forward
in a therapy manual by Hocker et al. (2017), are also used
to differentiate between less and more severe cases of
procrastination. According to the PDC, procrastination can
be considered pathological if the following two criteria are met:

Over the past 6 months. . .

(1) On at least half of the days, important tasks were delayed
past the adequate point in time, even though there was
sufficient time to complete them.

(2) Procrastination has strongly interfered with reaching
personally relevant goals.

In addition, at least three of following criteria also need to be
fulfilled:

(1) More than half of the time available for completing a task
was wasted by procrastinating.

(2) On at least half of the days, other less important tasks
were preferred, even though the individual wanted to start
working on the more pressing tasks.

(3) On at least half of the days, the delay caused
aversion and animosity.

(4) At least half of the tasks that were to be completed were
finished only under great time pressure or not at all due to
procrastination.

(5) At least half of the individual’s performance potential was
impaired due to procrastination.

(6) The individual has experienced physical issues due to
procrastination (e.g., tensed muscles, sleeping disorders,
cardiovascular problems, gastric, and digestive problems),
or psychological issues due to procrastination (e.g.,
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TABLE 1 | Descriptive statistics for whole sample and results of t-tests of gender differences.

Whole sample (N = 732) Female (n = 488) Male (n = 241)
M SD Min Max M SD M SD t df p d
Age 28.83 8.30 18 65 29.40 8.89 27.72 6.85 2.80 600.54  0.01 0.20
Education Credits 194.99 140.85 196.34  137.67 192.00 146.44 0.39 723.00 070 0.03
Age Start Procrastination 17.53 5.74 10 53 17.79 5.98 17.11 5.29 1.25 486.00 0.21 0.12
Pure Procrastination Scale (PPS) 3.00 0.91 1.00 500 296 0.92 3.07 0.89 1.50 727 013 0.12
Effects of Procrastination on Life-Domains
Interests/leisure 4.68 2940 0.00 10.00 4.90 2.90 4.25 2.99 241 512 0.02 0.22
Work/studies 7.76 1.923 000 10.00 7.75 1.95 7.78 1.89 241 512 0.02 0.02
Friendships/social life 4.50 2,801 0.00 10.00 4.57 2.72 4.38 2.95 0.76 512 0.45  0.07
Community/engagement/spirituality 3.09 3.192 0.00 10.00 3.21 3.24 2.86 3.11 1.16 512 0.25 0.11
Family life/parenting 3.71 2810 0.00 10.00 3.91 2.84 3.39 2.74 1.99 512 0.056 0.18
Rest/sleep 6.36 2992 0.00 10.00 6.50 3.00 6.04 2.96 1.67 512 010 0.15
Love/intimate relationships 3.79 3.179 0.00 10.00 3.71 3.07 3.97 3.37 0.86 347.223 0.39  0.08
Physical activity/diet 6.02 2930 0.00 10.00 6.33 2.84 5.43 3.01 3.37 512 0.00*  0.31
Susceptibility to Temptation Scale (STTS) 3.15 0.93 1.00 500 3.1 0.94 3.24 0.91 1.78 727 0.08 0.14
Clinical Perfectionism Questionnaire (CPQ)
CPQ_Personal Standards 2.66 0.63 1.00 400 274 0.60 2.49 0.65 5.01 441.77 0.00*  0.41
CPQ_Emotional Concerns 2.93 0.76 1.00 4.00 3.00 0.72 2.78 0.81 3.61 429.22 0.00*  0.30
Generalized Anxiety Disorder Questionnaire (GAD-7) 7.85 5.59 0.00 21.00 8.36 5.72 6.79 5.20 3.71 521.32 0.00* 0.28
Patient Health Questionnaire (PHQ-9) 8.95 6.34 0.00 27.00 9.12 6.35 8.54 6.24 116 727 0.25  0.09
Perceived Stress Scale (PSS) 2.91 0.65 1.14 4.71 2.78 0.59 2.66 0.61 2.61 727 0.01 0.21
Brunnsviken Brief Quality of Life Scale (BBQ)
BBQ_Leisure time 7.87 4.81 0.00 16.00 7.87 4.76 7.88 4.92 0.03 727 0.98  0.02
BBQ_View of Life 9.68 5.14 0.00 16.00 9.88 5.08 9.32 5.22 1.39 727 017 0.1
BBQ_Creativity 6.83 5.12 0.00 16.00 6.91 5.14 6.60 5.04 0.77 727 0.44  0.06
BBQ_Learning 9.61 5.03 0.00 16.00 9.83 4.99 9.20 5.11 1.61 727 0.11 0.13
BBQ_Friends 9.76 5.32 0.00 16.00 10.06 5.35 9.15 5.23 216 727 0.08 0.17
BBQ_Self 8.70  5.04 0.00 16.00 8.86 4.99 8.44 5.11 1.07 727 0.29  0.08
BBQ_Total 52,46 21.21 0.00 96.00 53.41 21.01 50.58 21.62 1.68 466.01 0.09 0.18

*p < 0.002 (Bonferroni correction); Calculations based on sum scores for GAD-7, PHQ-9, and BBQ.

restlessness, feeling of being pressured, feeling of being
helpless, inner tension, and anxiety).*

* At least five of these issues need to be reported to
meet this criterium.

The criteria above were developed as a diagnostic instrument
for differential diagnosis and as a basis for clinical decision
making. During its development, the authors followed the
definition and structure of psychiatric disorders used by the
Diagnostic and Statistical Manual of Mental Disorders (American
Psychiatric Association, 2013). In order to select the criteria with
the best predictive value, large samples of university students
seeking help at a procrastination clinic at the University of
Miinster, Germany, were used (e.g., Engberding et al., 2011).
The authors used the methods of best subset regression and
ROC-analyses to select the criteria with the highest scores on
sensitivity and specificity for identifying pathological delay. These
criteria and the corresponding questionnaire were subsequently
published in the therapist manual (Hocker et al., 2017).

Further variables of meaningful aspects concerning
procrastination were assessed: (1) if the participant itself

believes procrastination is a problem and, if yes, (2) at what
age the participant started perceiving procrastination as a
problem, (3) if the participant has ever considered seeking help
for procrastination, and (4) the impact of procrastination on
various life domains. In order to assess how procrastination had
affected the participants, its negative effects on eight different
life domains were probed for: “To what degree do you think
procrastination has affected you negatively in the following life
domains?”. The life domains were: interest/leisure, work/studies,
friendships/social ~ life, ~community/engagement/spirituality,
family life/parenting, rest/sleep, love/intimate relationships, and
physical activity/diet. Participants rated each life domain using
a 10-point Likert-scale ranging from 0 = not at all to 10 = very
much. The life domains were inspired by the type of value
measures often used in Acceptance and Commitment Therapy
(Reilly et al., 2019), and are commonly employed in many clinical
trials (e.g., Buhrman et al., 2020; Ehlers et al., 2020).

Impulsivity

Impulsivity was assessed using the Susceptibility to Temptation
Scale (STS; Steel, 2010; Svartdal et al., 2016), which is comprised
of 11 items regarding the inclination to fall for more immediate
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gratifications, e.g., “I will crave a pleasurable diversion so sharply
that I find it increasingly hard to stay on track” (item 1). The
STS is scored on a 5-point Likert-scale (1-5), and has an internal
consistency in the current study of a = 0.93.

Perfectionism

Perfectionism was assessed by the Clinical Perfectionism
Questionnaire (Dickie et al., 2012). This scale assesses the
frequency of dysfunctional self-imposed standards in the last
4 weeks by a subscale covering the personal standards (ie.,
perfectionistic standards), and a second subscale covering
emotional concerns and consequences (i.e., perfectionistic
concerns). Item 9 of the original scale (“Have you repeatedly
checked how well you are doing at meeting your standards [for
example, by comparing your performance with that of others]?”)
was omitted because it did not load on the factor perfectionistic
standards as in the original version by the authors. Item 2 of
the subscale perfectionistic concerns (“Have you tended to focus
on what you have achieved, rather than on what you have not
achieved?”) was omitted due to a very low item-scale-correlation.
Thus, the subscale Personal Standards (CPQ_PS) was composed
of five items (o in current study = 0.71; sample item “Have
you been told that your standards are too high?”). The subscale
Emotional Concerns (CPQ_EC) was composed of three items (o
in current study = 0.76; sample item “Have you been afraid that
you might not reach your standards?”). The CPQ is scored on a
four-point Likert-scale (1-4).

Anxiety

Anxiety was examined using the Generalized Anxiety Disorder —
7 Items (GAD-7; Spitzer et al., 2006). It consists of seven items
concerning the general level of anxiety and worry experienced
during the last 2 weeks, and is often used as a screening tool for
anxiety disorders, e.g., “Over the last 2 weeks, how often have you
been bothered by the following problems: Worrying too much
about different thing” (item 3). The GAD-7 is scored on a four-
point Likert-scale (0-3), and has an internal consistency in the
current study of o = 0.90. A score of 5 points indicate mild
anxiety, 10 moderate anxiety, and 15 severe anxiety.

Depression

Depression was assessed by the Patient Health Questionnaire —
9 Items (PHQ-9; Kroenke et al., 2001). It has nine items on
depressive symptoms experienced during the last 2 weeks, in
accordance with the diagnostic criteria for major depressive
disorder (American Psychiatric Association, 2013), e.g.,
“Over the last 2 weeks, how often have you been bothered by
any of the following problems? Little interest or pleasure in
doing things” (item 1). The PHQ-9 is scored on a four-point
Likert-scale (0-3), and has an internal consistency in the current
study of a = 0.88. A score of 5 points indicate mild depression,
10 moderate depression, 15 moderately severe depression, and
20 severe depression.

Stress

Stress was explored using the Perceived Stress Scale (PSS; Cohen
et al., 1983). It is comprised of 14 items regarding stress in
different situations, as experienced during the last month, e.g., “In

the last month, how often have you felt that you were unable to
control important things in your life?” (Item 2). The PSS is scored
on a five-point Likert-scale (1-5), and has an internal consistency
in the current study of & = 0.85.

Quality of Life

Quality of life was determined by the Brunnsviken Brief Quality
of Life Scale (BBQ; Lindner et al., 2016). It features six life
domains (leisure time, view of one’s own life, learning, creativity,
friends and friendship, yourself as a person), and is rated on both
importance and how satisfied one is with each domain, e.g., “I
am satisfied with my leisure time; I have the opportunity to do
what I want in order to relax and enjoy myself.” (domain 1). The
BBQ is scored on a 5-point Likert-scale (0-4), where importance
and satisfaction in each domain are multiplied and summing the
products for a total score (range 0-96). These weighted ratings
as well as the total score for quality of life was used for the
current study. The BBQ has an internal consistency of o = 0.79
in the current study.

In addition, achieved higher education credits was assessed to
differentiate the two groups by their academic achievement. Age
and gender were assessed as demographic variables but only used
to characterize the sample and not to differentiate the groups.

Quantitative Analysis

Multiple ¢-tests and Chi?-tests were performed by SPSS Version
27. The significance level was corrected (Bonferroni) to p < 0.002
(t-tests) and 0.007 (Chi%-Tests). In order to differentiate severe
cases from less severe cases of procrastination, the sample was
split along the median (Med. = 3.00) of the PPS. This created
two groups, which are referred to as: “less severe procrastination”
(PPS < 2.99; n = 344; 67.7% female; Muge = 30.03; SDyge = 9.35),
and “severe procrastination” (PPS > 3.00; n = 388; 66.2% female;
Mage = 27.76; SDgge = 7.08). For the second differentiation,
the PDC was used to split the sample into the corresponding
groups (ie., based on whether the participants fulfilled all
of the necessary criteria or not): “less severe procrastination”
(n = 398 71.5% female; My = 29.94; SDyge = 9.03), and
“severe procrastination” (n = 344; 61.6% female; Mg, = 27.51;
SDyge = 7.11).

Qualitative Analysis

Two items of the PDC were open-ended and therefore analyzed
qualitatively. Given the nature of these variables and their
manifest content, that is, being short text-based survey responses
with little room for elaboration, inductive thematic analysis was
deemed appropriate to use. Inductive refers to generating a
new understanding of the subject matter, rather than testing a
predefined theoretical framework during the analysis (Thomas,
2006). Meanwhile, thematic analysis is a procedure for qualitative
analysis considered suitable for exploring recurrent patterns or
themes within data. Braun and Clark (2006) provide an overview
of the steps in the analytic process, which usually includes
familiarizing yourself with your data by reading it repeatedly
and taking notes, extracting meaningful entities of relevance
to the purpose of the study, generating codes representing
important issues for further inquiry, collating the codes to
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explore potential themes, reviewing the themes by going back
and forward to your data, naming the themes, and reporting and
discussing the results. The first author conducted the thematic
analysis and discussed the results with the last author, but no
further attempt at cross-validation was considered necessary
given the characteristics of the data. The first author is a Swedish
clinical psychologist and researcher with extensive experience of
treating and researching procrastination, perfectionism, anxiety
disorders, and exhaustion disorder, and has worked with both
quantitative and qualitative methods.

The first qualitative item of the PDC concerned the physical
issues of procrastination and involved a dataset of 2304 words
(the average number of characters per response was 59.8,
SD = 92.7). The second qualitative item of the PDC concerned
the psychological issues of procrastination and was comprised
of 4022 words (the average number of characters per response
was 55.8, SD = 67.5). Because of a high degree of overlap in
the responses, such as a vast majority reporting experiencing
anxiety regardless of being a severe procrastinator or not, and
that each response could entail a large number of physical
as well as psychological issues, the variables could only be
analyzed and presented qualitatively, rather than being part of the
quantitative analysis.

RESULTS

Descriptive Statistics

Table 1 presents the descriptive statistics for each self-report
measure as well as their respective gender differences (female vs.
male). There were only statistically significant gender differences
on the CPQ (Cohen’s d = 0.30 and 0.41), and GAD-7 (d = 0.28),
with female students scoring higher than male students. As
for procrastination, the average score was 3.00 (SD = 0.91),
which is the same as the median split used for grouping the
participants into severe and less severe procrastinators, while
46% of the sample fulfilled the PDC criteria. Negative effects
of procrastination were most prominent in the life domains
of work/studies, physical activity/diet, and rest/sleep, and being
considerably lower in the life domains of family life/parenting
and community/engagement/spirituality. The average scores
on the GAD-7 and PHQ-9 correspond to mild anxiety and
mild depression.

Differentiating Severe Cases From Less
Severe Cases of Procrastination

The results of differentiating severe cases from less severe
cases of procrastination are presented in detail in Tables 2-
4. The two groups diverged with regard to their perception of
procrastination. In the group “severe procrastination,” almost
every participant (96-97%) considered procrastination to be a
problem, while those participants belonging to the group “less
severe procrastination” did so to a much lesser extent (42-
48%). In addition, 35-38% of the severe procrastinators had
considered seeking help for their problems, compared to just
5-7% among the less severe procrastinators. There were also
statistically significant differences with regard to the negative

impact of procrastination on different life domains between the
two groups, especially work/studies, d = 1.20-1.23.

With the exception of perfectionism scores, severe cases
and less severe cases of procrastination differed on all of the
self-report measures, with severe procrastinators scoring higher
on all measures and lower on quality of life. Moreover, the
participants in the group “severe procrastination” also had
a higher proportion of psychiatric disorders, and met the
criteria for moderate and severe anxiety, and moderate and
severe depression. From a demographic perspective, participants
with severe procrastination were generally older and had
achieved fewer higher education credits. When using the PPS
to differentiate the groups, there were no gender differences.
However, based on the PDC, the portion of female participants
with severe procrastination was significantly lower than the
portion of females in the group of less severe procrastination.

Differential Overlap

Based on a median split on the PPS, 53% of the participants were
considered to be severe procrastinators while applying the PDC,
46% of the participants were regarded as severe procrastinators.
Combining the two revealed that among those being classified
as severe procrastinators on the PPS, 74% were also identified
as such based on the criteria of the PDC. Likewise, 86% of
the participants being severe procrastinators on the PDC were
recognized as such on the PPS. Overall, there was an overlap
of 80% between the two methods for differentiating severe
procrastination from less severe procrastination. Also, the 20%
non-overlap was not equally distributed between the severe cases
(32% of non-overlap), and less severe cases (68% of non-overlap)
of procrastination. In other words, both ways might be reliable
in identifying cases of severe procrastination, but the PPS could
potentially overreport the number of severe cases. Furthermore,
the PDC might be more sensitive to gender differences as it
demonstrates that the proportion of female participants in the
group “severe procrastination” is lower than the proportion of
female non-severe procrastinators.

Physical and Psychological Issues of
Procrastination
Physical Issues
The participants reported a large number of physical issues that
are considered emblematic of Stress and anxiety, see Table 5
for an overview. These could in turn be organized according
to six subthemes; Tension (e.g., feeling tensed around your
shoulders, neck, and back), Pain (e.g., bruxism, muscular pain,
and experiencing recurrent headaches or migraine), Sickness (e.g.,
nausea, dizziness, and shudders), Stomach (e.g., increased or
decreased appetite, stomach aches, and diarrhea), and Sleep and
rest (e.g., insomnia, tiredness, and restlessness). In a majority
of the cases, participants described having more than one
symptom, such as feeling stressed out, having difficulties sleeping,
and being restless.

Among the less common physical issues, Other, these were
characterized by the worsening of an already underlying
condition, such as eczema, causing flare ups or exacerbated

Frontiers in Psychology | www.frontiersin.org

March 2022 | Volume 13 | Article 783570


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Rozental et al.

Procrastination Among University Students

TABLE 2 | Differentiating severe procrastination from less severe procrastination.

Less severe procrastination

Severe procrastination

N Yes In % N Yes In % Pearson Chi2  df p
Female PPS 344 233 68 385 255 66 0.18 1 0.67
PDC 396 283 71 333 205 62 8.02 1 0.0046
Presently has a diagnosed psychiatric disorder PPS 344 26 8 388 75 19 21.24 1 0.000
PDC 398 43 ihl 334 58 17 6.57 1 0.0104
Considers procrastination a problem PPS 344 143 42 388 374 96 261.17 1 0.000
PDC 398 193 48 334 324 97 206.03 0.000
Has considered seeking help PPS 344 18 5 388 134 35 26.92 1 0.000
PDC 398 26 7 334 126 38 37.65 0.000
Meets procrastination criteria PPS 344 48 14 388 286 74 262.46 1 0.000
GAD-7 score < 5 (no anxiety) PPS 344 162 47 388 88 23 61.39 3 0.000
PDC 398 182 46 334 68 20 73.9 3 0.000
GAD-7 score > 5 (mild anxiety) PPS 344 104 30 388 128 33
PDC 398 126 32 334 106 32
GAD-7 score > 10 (moderate anxiety) PPS 344 51 15 388 87 22
PDC 398 59 15 334 79 24
GAD-7 score > 15 (severe anxiety) PPS 344 27 8 388 85 22
PDC 398 31 8 334 81 24
PHQ-9 score < 5 (no depression) PPS 344 155 45 388 60 15 111.86 4 0.000
PDC 398 173 43 334 42 13 122.84 4 0.000
PHQ-9 score > 5 (mild depression) PPS 344 111 32 388 109 28
PDC 398 125 31 334 95 28
PHQ-9 score > 10 (moderate depression) PPS 344 48 14 388 98 25
PDC 398 64 16 334 82 25
PHQ-9 score > 15 (moderately severe depression) PPS 344 19 6 388 71 18
PDC 398 22 6 334 68 20
PHQ-9 score > 20 (severe depression) PPS 344 11 3 388 50 13
PDC 398 14 4 334 47 14

GAD, Generalized Anxiety Disorder Questionnaire; PHQ, Patient Health Questionnaire. *p < 0.007 (Bonferroni correction).

problems. However, a few participants also mentioned biting
their nails when under stress or experiencing problems with
gastritis or becoming numb.

Psychological Issues

In terms of the psychological issues, there was a clear overlap
with many of the physical symptoms described above, see
Table 6 for an overview. One of the overarching themes,
Stress and anxiety, included four subthemes; Sleep and rest
(e.g., insomnia, tiredness, restlessness, and feeling exhausted),
Fear (e.g., worrying about your current situation or the future
and feelings of panic), Cognitive load (e.g., having difficulties
concentrating and remembering things), and Performance (e.g.,
experiencing performance anxiety or having difficulties achieving
high standards).

Apart from being stressed out and anxious, most participants
also described having a lower mood, and feelings of hopelessness
and despair. This overarching theme, Depression, consisted of
three subthemes; Self-criticism (e.g., self-loathing, feelings of
disappointment with oneself, and negative thoughts), Remorse
(e.g., anger, frustration, and feelings of shame), and Self-
esteem (e.g., feeling inadequate and experiencing a loss of
self-confidence).

Less prevalent were signs of Other conditions and symptoms,
such as eating disorders, compulsions, and social anxiety,
although a few participants experienced these issues in relation
to their procrastination.

DISCUSSION

General Discussion

The first aim of the current study was to explore ways of
differentiating students who might require professional help for
procrastination from those with less pressing matters. Overall,
the findings suggest that cases of severe procrastination, as
determined using either the PPS or the PDC, are characterized
by higher levels of anxiety, depression, and stress than the
less severe cases, representing moderate to large between-group
effect sizes. Given the magnitude of these differences, severe
procrastinators could therefore warrant further assessment and
possibly even treatment, such as via a student health center.
Furthermore, severe procrastination was associated with greater
self-reported negative effects on all of the life-domains that were
examined, most notably for work/studies, but also for physical
activity/diet and rest/sleep, which resemble previous research on
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TABLE 3 | Differentiating severe procrastination from less severe procrastination.

Less severe procrastination

Severe procrastination

N M SD N M SD t df p d

Age PPS 344 30.03 9.35 388 27.76 7.08 3.66 635.02 0.00* 0.28
PDC 398 29.94 9.03 334 27.51 712 4.07 72718 0.00* 0.30
Education credits PPS 343 215.38 151.25 384 176.78 128.35 3.72 725 0.00* 0.28
PDC 396 218.61 142.60 331  166.74 133.55 5.03 725 0.00* 0.37
Age start procrastination PPS 143 18.44 715 374 16.45 5.51 3.00 209.60 0.00 0.33
PDC 193 17.90 6.79 324 16.47 5.53 2.60 515 0.01 0.24

Effect of procrastination in life-domain
Interests/leisure PPS 143 3.48 2.70 374 5.13 2.90 5.89 515 0.00* 0.58
PDC 193 3.95 2,77 324 5.10 2.96 4.38 515 0.00* 0.40
Work/studies PPS 143 6.26 1.96 374 8.33 1.57 11.36 215.56 0.00* 1.23
PDC 193 6.51 1.92 324 8.51 1.49 12.39 328.47 0.00* 1.20
Friendships/social life PPS 143 3.24 2.56 374 4.99 2.74 6.61 515 0.00* 0.65
PDC 193 3.72 2.61 324 4.97 2.81 5.02 515 0.00* 0.46
Community/engagement/ Spirituality PPS 143 2.08 2.57 374 3.48 3.32 5.05 329.58 0.00* 0.44
PDC 193 2.58 2.90 324 3.42 3.31 3.19 445.93 0.00* 0.28
Family life/parenting PPS 143 2.83 2.44 374 4.05 2.87 4.87 300.63 0.00* 0.45
PDC 193 3.05 2.64 324 411 2.84 4.28 426.73 0.00* 0.38
Rest/sleep PPS 143 5.27 2.98 374 6.77 2.89 5.23 515 0.00* 0.51
PDC 193 5.62 3.08 324 6.80 2.88 4.43 515 0.00* 0.40
Love/intimate relationships PPS 143 2.97 2.84 374 4.10 3.25 3.91 292.19 0.00* 0.36
PDC 198 3.24 3.10 324 411 3.18 3.03 515 0.00 0.28
Physical activity/diet PPS 143 4.78 2.76 374 6.50 2.86 6.29 265.52 0.00* 0.61
PDC 198 5.21 2.99 324 6.50 2.79 4.87 381.28 0.00* 0.45

*n < 0.002 (Bonferroni correction)

the impact of procrastination on both academic achievement
and health (e.g., Grunschel et al., 2013; Kim and Seo, 2015).
In addition, quality of life was more negatively affected among
severe procrastinators, corresponding to moderate between-
group effect sizes, although, the level of quality of life was not
as impaired as has been found in clinical samples (Lindner
etal., 2016). As for impulsivity, those with severe procrastination
were far more susceptible to temptation, a difference consistent
with a large between-group effect sizes, which is in line with
the idea of impulsivity being one of the strongest personality
traits predictive of procrastination (Steel, 2007). With regard to
perfectionism, only emotional concerns differed between severe
and less severe procrastinators, corresponding to large between-
group effect sizes. Similar to the findings by Sirois et al. (2017),
emotional, or, neurotic, aspects of perfectionism thus appear to be
much more strongly related to severe procrastination, suggesting
that students who are concerned about making mistakes and
not living up to certain standards might need treatment that
specifically target these issues.

When explicitly asked about it, severe procrastinators seem
to regard procrastination as a problem to a much greater extent
than less severe procrastinators (96 and 97%, in comparison to
42 and 48%, depending on whether the PPS or the PDC was
used for differentiation), something they also report having been
more inclined to seek help for (35 and 38% compared to 5
and 7%). This is the first time such direct queries have been
used to determine if someone might need further assistance,

giving some credence to the results and pointing toward the
utility of using either the PPS or the PDC to identify severe
cases of procrastination. However, as indicated in the current
study, the PPS could potentially overreport the number of severe
cases. Meanwhile, the PDC might be more sensitive to gender
differences as it demonstrates that the proportion of female
participants among the severe procrastinators is significantly
lower than the proportion of female participants among the less
severe procrastinators.

Another aim of the current study was to understand the
physical and psychological issues related to procrastination by
investigating the responses to two open-ended items. In terms
of the former, the results demonstrate that many students who
procrastinate experience symptoms that are commonly seen
in stress and anxiety, such as being tensed, having sleeping
problems, and struggling with different forms of pain. These
issues are in line with the findings by Grunschel et al. (2013)
who also reported a high incidence of such consequences from
procrastinating. In addition, it corroborates the procrastination-
health model by Sirois (2007), which proposed that stress might
act as a mediator between procrastination and many physical
issues. The idea that procrastination is associated with stress, and,
in turn, leads to other concerns, is reasonable given the nature
of procrastination. While it may decrease discomfort temporarily
(cf. Sirois and Pychyl, 2013), the activity being postponed still has
to be performed on a later occasion, causing more stress overall
(Tice and Baumeister, 1997).
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TABLE 4 | Differentiating severe procrastination from less severe procrastination.

Less severe

procrastination

Severe
procrastination

N M SD N 1 SD t df P d
Pure Procrastination Scale PPS 344 2.20 0.53 388 3.71 0.50 39.43 730 0.00* 2.92
PDC 398 2.46 0.75 334 3.65 0.62 23.58  729.93 0.00* 1.72
Susceptibility to Temptation Scale PPS 344 2.60 0.81 388 3.64 0.73 18.20 695.24 0.00* 1.36
PDC 398 2.70 0.85 334 3.68 0.72 16.97  729.95 0.00* 1.24
Clinical Perfectionism Questionnaire (Personal Standards) PPS 344 2.73 0.63 388 2.60 0.62 2.71 730 0.01 0.20
PDC 398 2.70 0.61 334 2.61 0.65 1.98 730 0.05 0.15
Clinical Perfectionism (Emotional Concerns) PPS 344 2.64 0.74 388 3.19 0.68 10.49 730 0.00* 0.78
PDC 398 2.65 0.75 334 3.26 0.62 12.06  729.99 0.00* 0.88
Generalized Anxiety Disorder Questionnaire PPS 344 6.08 4.96 388 9.42 5.66 8.53 729.90 0.00* 0.63
PDC 398 6.17 4.92 334 9.85 5.69 925 662.48 0.00*  0.70
Patient Health Questionnaire PPS 344 6.33 5.36 388  11.28 6.24 11.683  729.28 0.00* 0.85
PDC 398 6.65 5.52 334  11.70 6.15 11.59  676.20 0.00* 0.87
Perceived Stress Scale PPS 344 2.59 0.58 388 3.19 0.57 —1428 730 0.00*  1.06
PDC 398 2.65 0.59 334 3.22 0.58 —13.08 730 0.00*  0.97
Brunnsviken Brief Quality of Life Scale: Leisure PPS 344 8.74 4.72 388 7.10 4.75 4.68 730 0.00* 0.35
PDC 398 8.71 4.60 334 6.87 4.86 525 730 0.00*  0.39
Brunnsviken Brief Quality of Life Scale: View of Life PPS 344 10.78 4.80 388 8.72 5.23 5.52 730 0.00* 0.41
PDC 398  10.59 4.80 334 8.61 5.33 523 677.10 0.00*  0.39
Brunnsviken Brief Quality of Life Scale: Creativity PPS 344 7.49 4.96 388 6.24 5.19 3.32 730 0.00*  0.25
PDC 398  10.59 4.80 334 8.61 5.33 523 677.10 0.00*  0.39
Brunnsviken Brief Quality of Life Scale: Learning PPS 344 10.83 4.64 388 8.53 5.1 6.35 7300 0.00  0.47
PDC 398 7.47 4.87 334 6.07 5.31 3.74 730 0.00* 0.28
Brunnsviken Brief Quality of Life Scale: Friends PPS 344 10.69 5.07 388 8.93 5.41 452 730 0.00*  0.45
PDC 398  10.56 5.06 334 8.81 5.47 449 730 0.00*  0.33
Brunnsviken Brief Quality of Life Scale: Self PPS 344  10.29 4.71 388 7.29 4.90 8.42 730 0.00* 0.62
PDC 398 9.96 4.70 334 7.20 5.02 7.65 730 0.00*  0.57
Brunnsviken Brief Quality of Life Scale: Total PPS 344  58.83 19.83 388  46.82 20.81 7.97 730 0.00*  0.59
PDC 398  58.11 19.09 334 4574 21.66 8.12  669.99 0.00*  0.61
*n < 0.002 (Bonferroni correction).
TABLE 5 | Physical issues of procrastination.
Theme Subthemes Characteristics Example
Stress and anxiety
Tension Feeling tensed around your shoulders, neck, and back “Physical signs of anxiety with headaches, tensions in
my neck and shoulders, and difficulties relaxing.”
Pain Bruxism, muscular pain, headaches, and migraine “Pain in my back and neck when | have to study long
hours before an exam, which I've procrastinated.”
Sickness Nausea, dizziness, and shudders “Dizziness, inertia, and brain fog.”
Stomach Increased or decreased appetite, stomach aches, and “Lack of appetite, followed by periods of

Sleep and rest

Other

diarrhea
Insomnia, tiredness, and restlessness

Worsening of an underlying condition (e.g., eczema or

irritable bowel syndrome) or other symptoms (e.g., biting

your nails)

overindulgence.”

“Difficulties sleeping. | wake up at night several times
and am unable to go back to sleep.”

“Mostly stomach issues. | was diagnosed with IBS
[irritable bowel syndrome] when | was 17. Always get
an upset stomach when I’'m stressed out over tasks or
when I'm stressed out in general.”

As for the psychological issues, these were also characterized
by symptoms of stress and anxiety, for example, insomnia,
restlessness, and worry, suggesting a high degree of overlap
with the physical issues. Again, this corresponds to the results

by Grunschel et al. (2013), and should be seen as the affective
and somatic effects of being anxious and stressed out from
procrastinating. Furthermore, difficulties concentrating and
remembering things are not uncommon when under stress,
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TABLE 6 | Psychological issues of procrastination.

Theme Subthemes Characteristics

Example

Stress and anxiety
Sleep and rest

Fear Worry and panic

Cognitive load

Performance Performance anxiety and difficulties achieving high
standards
Depression Self-criticism Self-loathing, feelings of disappointment, and
negative thoughts
Remorse Anger, frustration, and shame
Self-esteem Feeling inadequate and loss of self-confidence
Other Other Eating disorders, compulsions, and social anxiety

Insomnia, tiredness, restlessness and exhaustion

Difficulties concentrating and remembering things

“Difficulties sleeping, particularly with regard to falling asleep, but also
waking up at night, often between 3 and 4 a.m.”

“Anxious about falling behind, not being able to succeed on my exams.”
“Anxiety, worry, difficulties concentrating, and problems remembering
things.”

“Anxiety preceding tests and exams that | wasn’t able to commit study
hours toward.”

“Self-loathing (pushing myself down, feel incapable of doing things, etc.
Constantly comparing myself to others.”

“Anxiety, remorse, and shame that | continue to procrastinate even
though | know it’s stupid.”

“Anxiety, disappointment, stress, fear, lower self-esteem, inadequate,
not being smart enough, and that you’re not worthwhile.”

“Panic, a mild form of self-harm, a general sense of disappointment
which affects the way | perceive myself.”

thereby affecting the possibility to pursue a given action (Marin
et al., 2011), as reported by many participants in the current
study. However, a noticeable difference between the physical
and psychological issues are aspects related to performance, self-
criticism, remorse, and self-esteem. These might portray the
more depressogenic impact of procrastination, such as being
disappointed with oneself, experiencing lower self-confidence,
and exhibiting negative self-evaluation. This goes in line with
the notion of efficacy-performance spirals, whereby the inability
to execute goal-directed behaviors and progress toward a given
end-point can lead to lower mood, self-loathing, and decreased
motivation (Lindsley et al., 1995). In other words, procrastination
does not only appear to cause stress and anxiety in the aftermath
of a procrastination episode, but also negatively impacts the
general state of the individual by inducing self-doubt, frustration,
shame, rumination, and feelings of inadequacy (cf. Giguere
et al., 2016; Constantin et al., 2018). When demonstrating such
depressive thoughts and feelings, it is then not unreasonable
to expect the person to be less inclined to take care of
the assignments that need to be done, further perpetuating
a downward cycle.

Practical Implications and

Recommendations

Based on the results from the current study, the PPS is
recommended as an initial screening tool for large samples, such
as when admitting new students to a study program or as a
general assessment of well-being at a university. As a second
step, students who score higher than a certain cut-off (e.g., 3.00
like in the present study) on the items should be advised to
fill out the PDC to more accurately determine the severity level
of procrastination and its associated physical and psychological
issues. This procedure could, for instance, be implemented at a
student health center in order to identify those students in need
of professional help, although it should be noted that the PDC
has so far only been used in this way in Germany. In addition,

administering the GAD-7 and PHQ-9 on the same occasion gives
some indication of symptoms of anxiety and depression. This
would inform therapists of other possible conditions that might
warrant their attention, such as major depressive disorder, which
sometimes have to be dealt with first in treatment. Furthermore,
for those who seek support for procrastination, discussing the
criteria of the PDC and the physical and psychological issues
presented in the current study might help them understand what
they are experiencing and how to overcome their problems. This
type of psychoeducation can often have a normalizing effect,
reducing shame and stigma, and, in turn, motivate behavior
change. Similarly, career counselors might use the PDC in
relation to discussing study satisfaction and dropout intentions
in order to prevent students ending their studies prematurely
(Scheunemann et al., 2021).

Apart from aiding the identification of severe procrastinators,
the findings from the current study may also have implications
for treatment. The physical and psychological issues reported
by the participants suggest that symptoms of stress and
anxiety are common. On the one hand, procrastination can
sometimes be a response to this discomfort. On the other hand,
procrastinating an activity can also give rise to this distress
(Rozental and Carlbring, 2014). In both cases, interventions
targeting symptoms of stress and anxiety seem important in order
to overcome many difficulties experienced by students, which
can involve goal-setting, problem-solving, time management,
and exposure to negative emotions, as have been tested in
clinical trials (e.g., Rozental et al., 2015, 2018). The basic tenet
is to lower stress levels and help endure those feelings that
might otherwise lead one astray. Moreover, the depressogenic
impact of procrastination may cause the individual to feel
less willing to initiate goal-directed behaviors. Similar to the
actions of someone suffering from major depressive disorder,
this however, prevents the person from experiencing mastery
and joy, furthering a vicious process of passivity and negative
self-evaluation. Interventions that focus on activity scheduling
and step-wise performance of activities might therefore be
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key to overcoming inaction and self-loathing, i.e., behavioral
activation (Ramsay, 2002). Likewise, students who may be
experiencing low self-efficacy due to their procrastination
could benefit from study skills training (Svartdal et al., 2021).
Concerning the different phases of a procrastination episodes
(Svartdal et al, 2020b), it might even be worthwhile to
differentiate between strategies that upregulate motivation as
in motivational regulation strategies (Grunschel et al., 2016),
and strategies that downregulate negative affect (Eckert et al.,
2016), thus, tailoring them to the specific needs of the student.
Furthermore, the environment for many students also seems
to result in procrastination and might have to be targeted.
Svartdal et al. (2020a) provide an overview of the measures
that could be taken by course coordinators and lecturers,
such as study skills training, group work, and courses in self-
regulation.

Limitations

The current study is, to the knowledge of the authors, the
first attempt at differentiating the more severe from less severe
procrastinators among university students. It has furthered
the understanding of what characterizes problematic forms
of procrastination and provided recommendations on how to
screen and support those experiencing difficulties completing
their commitments. However, there are also several limitations
that need to be addressed.

First, recruitment of participants was made via advertisements
and information distributed universities and in relevant forums.
Although a reasonable way of reaching university students,
it might also have attracted proportionally more individuals
with greater problems of procrastination or, the other way
around, those for whom procrastination is just a little
nuisance. This self-selection bias might have affected the
possibility to differentiate between “severe procrastination”
and “less severe procrastination.” The distribution of scores
on the self-report measures do not seem to suggest that
this is the case, but future research should try alternative
methods of recruiting participants, such as stratified random
sampling. Similarly, the current study focused on students
in university settings only, making it unclear whether the
results can be generalized to an adult working population
or younger students in elementary school or high-school.
Replicating the approach used here should be feasible in
other settings in order to determine if the same type of
classification is possible to make elsewhere. Replicating the
approach in a longitudinal design would, furthermore, deliver
information on causal relationships between procrastination and
psychopathological symptoms.

Second, the current study was conducted during the fall
semester of 2020, which is about 6 months into the COVID-
19 pandemic. Similar to other countries, universities in Sweden
shut down on-campus education during the spring of the same
year, meaning that most curricular activity was performed online
when the participants responded to the survey. Whether this
has affected university students’ levels of procrastination is not
known, but given the lack of routines and social support it
is reasonable to assume that it has been detrimental to some.

Furthermore, the COVID-19 pandemic itself, and its effects of
everyday life, might have affected the physical and psychological
well-being of some participants, thereby inflating the scores of the
self-report measures somewhat.

Third, we used a median split on the PPS for differentiating the
more severe from less severe procrastinators. In general, median
splits, as practice for dichotomizing a continuous variable, have
a long tradition of being criticized for the loss of information
and reduction in power (e.g., Cohen, 1983). However, newer
studies weaken this criticism considerably (e.g., lacobucci et al.,
2015a,b) by showing that this is in fact a robust method. For our
purpose, it was very important to retain all information of the
sample. Splitting the sample into three groups and only using the
two extreme one would have resulted in a considerable loss of
information, albeit useful for therapists. The median split of the
PPS, however, and the diagnostic criteria used in the PDC, have
not previously been tested regarding their classification accuracy
for identifying more severe procrastinators. It is therefore
unknown if these two methods can be applied for this purpose.
Usually, a gold standard is used for comparison and validation,
such as a structured clinical interview for determining major
depressive disorder. However, such a diagnostic procedure is
not possible for procrastination because it is not considered to
be a diagnosis. Instead, the current study asked questions on
whether the participants themselves regarded procrastination
as a problem and if they ever considered seeking help for
procrastination as a proxy for diagnosis. An idea for future
research is to corroborate this method by interviews, which may
provide additional insights on where to place the cutoff between
severe and less severe procrastination.
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APPENDIX |

Comparing completers with non-completers.

Completers (N = 732)

Non-completers

1) SD 1 SD N t df P
Age 28.83 8.30 28.82 6.85 65 0.12 795 0.99
Achieved education credits 194.99 140.85 17414 113.90 64 1.15 789 0.25
Pure Procrastination Scale 3.00 0.91 2.98 1.00 13 0.08 743 0.94
Gender identity 67% female 70% female 64
Civil status 44% single 56% single 63
54% married 40% married
2% divorced 5% divorced
Children At home 20% At home 20% 65
Not at home 2% Not at home 1%
No 78% No 79%
APPENDIX I
Descriptive statistics and correlations for the whole sample (N = 732).
M SD 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 Age 28.83 830 0.38*—0.16"—0.23" 0.04*—0.17*—0.16"— 0.20~—0.17** 0.01* 0.11* 0.10"™ 0.24*—-0.02"* 0.06"*—0.21**
2 Age_problematic 17.00  6.07 —0.18"-0.21* 0.06"—0.04* 0.083**-0.02**— 0.01**—0.11* 0.01*—0.07** 0.06"*— 0.03"*— 0.03**— 0.22**
3 PPS 3.00 0.91 0.71*—0.10" 0.43* 0.39* 0.48* 0.57*-0.23"*—0.27**—0.16**— 0.31**— 0.21**— 0.36"*— 0.06™*
4 STS 3.15 0.98 —0.13* 0.36™ 0.30"™ 0.38" 0.44"—0.10"—0.22"— 0.07"*— 0.27**— 0.12**— 0.30**— 0.24**
5 CPQ_Personal 2.66 0.63 0.35* 0.31*™ 0.20"™ 0.17*-0.20" 0.01* 0.02** 0.08*—0.01"*—0.09"* 0.20**
Standards
6 CPQ_Emotional 2.93  0.76 0.55* 0.55™ 0.60*—0.31""—0.26""—0.19""— 0.30*— 0.24**— 0.46"* 0.07**
Concerns
7 GAD 7.85 559 0.76™ 0.70"— 0.43"— 0.33"— 0.24**— 0.31**— 0.29"*— 0.45**— 0.17**
8 PHQ 8.95 6.34 0.72**— 0.45"*— 0.40""— 0.26""— 0.40"*— 0.34**— 0.55"*— 0.30**
9 PSS 2.91 0.65 —0.48"*— 0.38"*— 0.30"*— 0.42**— 0.34**— 0.54**— 0.50**
10 BBQ_Leisure 7.87  4.81 0.40* 0.40* 0.33* 0.43* 0.41* 0.39"
11 BBQ_View of 9.68 5.14 0.42* 0.41™ 0.38" 0.53" 0.24*
Life
12 BBQ_Creativity 6.83  5.12 0.40" 0.28™ 0.30™ 0.54*
13 BBQ_Learning  9.61 5.03 0.29" 0.40* 0.48*
14 BBQ_Friends 9.76  5.32 0.38** 0.35*
15 BBQ_Self 8.70 5.04 0.23*
16 BBQ_Total 52.46 21.21

Age_problematic, age procrastination started to be perceived as problematic, PPS, Pure Procrastination Scale; STS, Susceptibility to Temptation Scale; CPQ, Clinical
Perfectionism Scale; GAD, General Anxiety Scale; PHQ), Patient Health Questionnaire; PSS, Perceived Stress Scale; BBQ, Brunnsviken Brief Quality of Life Scale. *p < 0.5,
o <0.1.
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Procrastination remains an omnipresent phenomenon impeding especially students’
academic performance and well-being. Preliminary findings suggest that procrastination
emerges due to dysfunctional emotion regulation efforts to regulate aversive emaotions.
This study’s objective was to clarify whether the enhancement of general adaptive
emotion regulation skills reduces subsequent procrastination. For the purpose of this
study, data from a two-armed randomized controlled trial (RCT) with (V = 148) university
students, comprising an active intervention (IG) and a passive wait-list control (WLC)
group, was collected. Participants of the intervention group were provided with an
online emotion regulation training over a period of 9 weeks. The results showed that
the enhancement of general emotion regulation skills significantly reduced subsequent
procrastination behavior within the I1G as compared to the untreated WLC. Moreover,
subsequent mediation analyses revealed that the reduction of procrastination was
significantly mediated by the increase in general ER skills. The present results suggest
that trainings which enhance general ER skills are an appropriate measure to reduce
procrastination behavior among university students. The practical value of ER training
interventions, particularly for student populations, is discussed.

Keywords: overcoming procrastination, emotion regulation, emotion regulation skills training, e-mental health
intervention, procrastination, stress intervention

INTRODUCTION

In recent years, increasing research has addressed the question, why individuals rather watch
cat videos online (Myrick, 2015), and students prefer to watch TV or sleep instead of executing
their mandatory tasks (Pychyl et al., 2000). Procrastination remains a widespread phenomenon,
whose existence, according to Steel (2007), can be traced back to 400 BC. Today, more
than two thousand years later, we are still in the process of understanding the phenomenon.
Approximately 15-20% of the total adult population suffers from chronic procrastination (Harriott
and Ferrari, 1996; Ferrari et al.,, 2007; Steel, 2007), and over 95% wishes to minimize their
procrastination behavior (O’Brien, 2002). Among student populations, the prevalence is even
higher. Estimates show that 80-95% of students engage in occasional procrastination (Steel, 2007),
and approximately 50% suffer from chronic, detrimental procrastination behavior (Day et al.,
2000; He, 2017). Although some researchers argue that procrastination does not only comprise
negative effects (Chu and Choi, 2005), most research has put forward that procrastination highly
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impedes indicators of success and performance (Steel, 2007;
Gareau et al.,, 2018), individuals’ mental (Strongman and Burt,
2000; van Eerde, 2003; Sirois and Pychyl, 2013) and even physical
health (Sirois, 2015). With regard to these figures, procrastination
remains a well-discussed topic in psychological research and
must be targeted in order to enhance individuals’ and especially
students’ performance, health and overall well-being. The key
question that needs to be provided with empirical evidence
is how the phenomenon can be overcome and the resulting
issues diminished.

In current literature, procrastination is generally understood
as “to postpone completing a task from the present or near
future to a more distant future” (Gautam et al., 2019, p. 1).
The term procrastination originates from the Latin words pro,
meaning “in favor of or forward,” and crastinus, meaning “of
tomorrow” (Steel, 2007, p. 66). Procrastination encompasses a
voluntary and irrational delay of an intended action (Ellis and
Knaus, 1977; Burka and Yuen, 1983; Akerlof, 1991; Steel, 2007;
Sirois and Pychyl, 2013), despite the awareness that one will
not maximize one’s gains (e.g., personal interests, preferences,
material, and psychological goals; Steel, 2007), instead harm one’s
future-self by this course of action (Sirois and Pychyl, 2013). By
procrastinating, we expect “that tomorrow will be different [. . .]
that we will be different tomorrow” (Sirois and Pychyl, 2013,
p. 116). However, procrastinators deliberately and irrationally
postpone an intended action although anticipating being worse
off after, due to the negative consequences caused by the delay
(Steel, 2007; Klingsieck, 2013; Sirois and Pychyl, 2013).

Procrastination as a Dysfunctional

Emotion Regulation Strategy

In previous literature the ability to regulate emotions adaptively
and properly in explaining the general tendency to procrastinate
has been stressed (e.g., Tice and Baumeister, 1997; Tice and
Bratslavsky, 2000; Sirois and Pychyl, 2013; Eckert et al., 2016).
Several researchers have suggested that procrastination is rooted
in the application of a dysfunctional emotion regulation strategy
(Sirois and Pychyl, 2013, 2016; Eckert et al., 2016) resulting from
emotional misregulation (Sirois and Pychyl, 2013). Moreover, it
has been highlighted that aversive emotions represent the key
antecedents of procrastination (Steel, 2007; Eckert et al., 2016;
Pollack and Herres, 2020).

Accordingly, investigating how the enhancement of adaptive
emotion regulation skills affects subsequent procrastination
behavior could help improving existing and developing novel
interventions to reduce procrastination and its associated adverse
effects. Thus, this study will first theoretically and subsequently
experimentally demonstrate how the enhancement of general
adaptive emotion regulation skills could aid in overcoming the
illustrated phenomenon.

Diverse intervention programs to reduce procrastination
have been developed and evaluated (van Eerde and Klingsieck,
2018), including interventions based on Cognitive Behavioral
Therapy (Toker and Avci, 2015; Eckert et al.,, 2018; Rozental
et al., 2018), based on self-regulation (Grunschel et al., 2018)
and emotion regulation strategies (Eckert et al, 2016), and

interventions building on Acceptance and Commitment Therapy
(ACT) and mindfulness (Dionne, 2016). Evidently, the majority
of the existing intervention programs include emotion regulation
processes and address them in a direct or indirect manner. To
improve and sharpen the existing interventions, it is necessary
to understand how the enhancement and acquisition of adaptive
emotion regulation skills affects subsequent procrastination.

Emotion Regulation

Emotion regulation (ER) is defined as a multifaceted and
broad construct including all “extrinsic and intrinsic processes
responsible for monitoring, evaluating, and modifying emotional
reactions, especially their intensive and temporal features, to
accomplish ones goals” (Gross, 2007, p. 251). Preliminary
findings suggest that individuals engage in ER processes to
enhance pleasure and prevent pain (Larsen, 2000; Gross, 2014).
The most scientifically examined model, the Process Model
of Emotion Regulation by Gross (1998, 2014), portrays the
different steps of the emotion-generative process. It distinguishes
between five strategies that individuals can engage in order to
regulate their emotions: (1) situation selection, (2) situation
modification, (3) attention deployment, (4) cognitive change, and
(5) response modulation. These strategies each target a different
emotion-generative step and can be addressed to influence the
emotional dynamics of the emotional response (Thompson,
1990), including the intensity, duration, magnitude, and offset
of behavioral, physiological, and experiential responses (Gross,
1998). Engaging in healthy ER processes, thereby, refers to the
ability to alter how intensely, how long, and how fast one
feels one’s emotion, rather than changing the valence of one’s
emotion (Gross, 2007). Accordingly, ER as a process includes the
upregulation and downregulation of the extent or duration of
one’s emotional responses by applying several emotion-focused
strategies (Gross, 2014; Sirois and Pychyl, 2016). These ER
strategies are rarely maladaptive or ideal by definition, instead,
the strategies must be considered in the context of a person’s goal
for a certain situation (Gross, 2007). Regarding procrastination,
the engagement in certain ER strategies can be dysfunctional,
if they involve the downregulation of aversive emotions at the
cost of one’s previous formed intentions and goals. According
to Sirois and Pychyl (2016) procrastination can be understood
as a self-regulatory failure that arises due to preceding aversive
emotions, such as frustration, boredom, negative affect, anxiety,
and worry (Blunt and Pychyl, 2000) resulting from the exposure
to unpleasant and aversively perceived tasks (Lay, 1990). Thus,
by procrastinating, the engagement in the voluntarily delay
of unpleasant but mandatory tasks, individuals manage to
avoid the experience of the aversive emotions in short-term,
albeit fail to achieve their long-term goals (Sirois and Pychyl,
2016). Respectively, aversive affective states have been proposed
to represent the key antecedents of procrastination (Eckert
et al, 2016; Pollack and Herres, 2020). Accordingly, when
considering procrastination as a self-regulatory failure resulting
from emotional misregulation, it follows logically that the
acquisition of ER skills to cope with aversive emotions adaptively
may aid in preventing procrastination.
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Emotion Regulation Skills

As depicted in the previous section, ER represents an exceedingly
dynamic process (Ochsner and Gross, 2007). Apart from the
outlined ER strategies, ER can be understood as skills operating in
the ER process. These skills can be conceptualized as an element
of the ER process and are fundamental for adaptive coping
with aversive emotional states, and therefore, the engagement
in healthy ER processes (Berking et al., 2008, 2012). To provide
a conceptual framework for the relevant ER skills involved in
adaptive ER processes and adaptive coping Berking and Whitley
(2014a) have put forward the Adaptive Coping with Emotions
Model (ACE; Berking and Whitley, 2014b).

According to the ACE model, adaptive ER is defined
as the situation-adapted interaction of the ER skills to: (1)
be aware of one’s emotions, as it represents a prerequisite
for conscious emotion regulation, (2) identify and correctly
label one’s emotions, as it facilitates the management of the
experienced emotions, (3) correctly interpret emotions related
to bodily sensations, as it aids in avoiding misinterpretations
that can fuel psychological or psychosomatic symptoms, (4)
understand the cause of emotions, as it permits the discovery of
opportunities of change, (5) adaptively modify aversive emotions
to enhance one’s emotional state and build self-efficacy, (6) accept
one’s emotions, as the non-acceptance of one’s emotions fuels the
emergence of further negative emotions, (7) be resilient (tolerate
and accept aversive emotions), as dysfunctional control efforts
contribute toward the maintenance of negative emotions and
emotions are regulated by brain regions that elude voluntary
control efforts (Berking, 2010), (8) emotionally support oneself
in distressing situations to avoid impulsive behavioral mood-
repair responses, and (9) confront distressing situations eliciting
negative emotions to acquire effective ER competencies and build
resilience (Berking and Znoj, 2008).

In view of the ACE model, adaptive ER skills enable adaptive
coping with aversive emotions. In line with previous research
(Eckert et al., 20165 Sirois and Pychyl, 2016), this study considers
procrastination as a dysfunctional ER strategy and precisely
a maladaptive coping advance, concerning the dysfunctional
regulation of aversive emotions. Therefore, deficits in ER skills
can be considered as the origin of the misregulative emotional
nature of procrastination.

Previous research indicates that general ER skills can be
acquired and fostered (Berking et al., 2008; Berking and Lukas,
2015; Eckert and Tarnowski, 2017). As the significance of adaptive
ER skills to preserve mental and physical health and prevent
psychopathological symptoms has been shown by numerous
studies (Wirtz et al., 2013; Berking et al., 2014; Trindade et al,,
2017; Cloitre et al., 2019), it is proposed that deficits in ER sKkills
must be altered to allow adaptive coping with the preceding
aversive emotions, and consequently prevent procrastination, the
resulting distress, and the adverse health consequences.

Objective and Hypotheses

In light of the given evidence, it is expected that the enhancement
of general ER skills prevents subsequent procrastination
behavior. A pioneering study by Eckert et al. (2016) was the

first to cross-sectionally and longitudinally demonstrate that
ER skills affect subsequent procrastination behavior. Moreover,
within a 2-week RCT they showed that the enhancement of task-
related ER skills significantly reduced procrastination among
university students. Prior research, therefore, is limited to the
enhancement of ER skills cued by tasks. Despite the interest,
the enhancement of task-unrelated general ER skills aimed at
reducing procrastination has not been studied yet. By further
investigating this research gap, it is intended to expand current
scientific literature on the interrelationship of procrastination
and ER. Most importantly, it is intended to provide empirically
founded knowledge on feasible interventions targeting the
reduction of procrastination and its associated detrimental
effects. Given that the present intervention is conducted on a
university student sample, with respect to educational purposes,
this research aims at providing a contribution toward a successful
intervention program targeting academic procrastination to
enhance performance and well-being among students.

The present study investigates the effects of an online emotion
regulation skills training on subsequent procrastination behavior
among university students. First, we assume that the intervention
increases general ER skills (hypothesis 1) compared to a waiting-
list control group (WLC). In line with hypothesis 2, this study
postulates that the present ER intervention results in a significant
reduction of the dependent variable, procrastination, among the
intervention group (IG) from baseline (t1) to post-measurement
(t2) as compared to WLC. In hypothesis 3, it is proposed that the
expected treatment effect (the reduction of procrastination at t2)
will be attributed to the overall acquisition of adaptive ER skills
and will be tested using a mediation analysis.

H1 (Treatment Efficacy): Participants of the intervention
group (IG) will significantly increase general ER skill from
t1 to t2 in comparison to participants of the WLC.

H2 (Treatment Efficacy): Participants of the intervention
group (IG) will significantly procrastinate less from t1 to t2
in comparison to participants of the WLC.

H3 (Mediation Analysis): The reduction of participants’
procrastination behavior at t2 will be significantly mediated
by the overall increase in the participants’ general ER skills.

MATERIALS AND METHODS

Research Design

The research design consisted of a two-armed randomized
controlled trial (RCT) comprising an active intervention group
(IG), provided with a 9-week online ER training enhancing
general adaptive ER skills, and a passive wait-list control group
(WLC) without the administration of a placebo. The mixed-
subject design measured the between factor treatment with two
levels (intervention- vs. wait-list control group) and the within
factor time with two levels [baseline (t1) vs. post-measurement
(t2)]. Procrastination and ER were assessed prior to the treatment
(t1), and immediately after the 9-week intervention period (t2).
Based on prior findings (Eckert et al., 2016; Eckert and Tarnowski,
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2017), the current intervention was expected to have at least a
medium-sized effect on procrastination. According to the power
analysis a total sample size of 138 participants was required
to detect a medium effect size of 1> = 0.06 with 95% power
(o = 0.05). Since a certain drop-out rate at post-measurement
(t2) was to be expected, it was oversampled about 20% at baseline
measurement (t1). Thus, the data collection at t1 was stopped
once about 170 participants had registered for the study. All
procedures were in line with the Institutional Review Board at
Leuphana University of Liineburg in Liineburg, Germany.

Participants and Procedure

The sample of the present study mainly consisted of university
students, as previous research indicated that approximately 50%
of students report serious procrastination issues (Day et al., 2000).
The participants were recruited from the Leuphana University
of Lineburg (Germany) via the university intern research
participation platform Sona Systems' and other social networks
between April 27th and May 6th, 2020. The data collection
of the pre-measurement occurred during the recruitment
period. The acquisition of the post-measurement data was
conducted between June 26th and July 15th. Participants of the
Psychology Department of the Leuphana University of Liineburg
were compensated with two credits as an incentive for their
participation in the study. Students from all other departments
and external students did not earn any further compensation in
addition to the online training received free of charge.

All individuals that completed the baseline online survey
(t1) and provided informed consent were included in the
study. The presented questionnaires were in German and could
be completed on a computer, tablet, or smartphone. The
processing time was scheduled for approximately 15 min. The
subjects were instructed to provide their email address and
name. Shortly after, they received a personalized email with
a link that forwarded them to the pre-measurement survey.
Simultaneously, the integrated random generator randomized
them toward IG or WLC and assigned them an internal serial
number, enabling their identification at t2. The participants
were asked to complete an online questionnaire measuring
their baseline ER skills, procrastination scores, and socio-
demographic data, comprising items regarding age, gender, and
course of studies. Subsequently, the participants received an
automated personalized email confirming their group allocation
(IG vs. WLC). The IG directly received the online ER training
“Stark im Stress” (SIS)*> for 9 weeks. The WLC received the
training right after the intervention period ended and the
successful completion of the post-measurement questionnaire.
After the intervention period of 9 weeks, all participants
received a link via a personalized email, inviting them to
complete a post-measurement questionnaire, consisting of
the same procrastination and ER measures. Data protection
was guaranteed at all times, as the analyses were carried
out anonymously.

Uhttps:/leuphana.sona-systems.com/
Zhttps://www.training-sis.de

At baseline measurement (t1), the sample consisted of N = 171
participants, whereof 85 participants were randomly assigned
to the WLC and 86 to the IG (see Figure 1 for the complete
CONSORT flow diagram). As 23 (13.5%) cases, 10 from the
WLC and 13 from the IG, had to be excluded due to unfinished
questionnaires or drop-outs at post-measurement, the valid final
sample size amounted to n = 148 participants, consisting of
111 women (75.0%), 36 men (24.3%), and 1 diverse gendered
participant (0.7%). As some statistical tests regarding the sample
characteristics could only be performed with two groups, the
participant specifying diverse gender had to be excluded from
those statistical analyses where gender constituted a factor. This
measure should not be considered discriminatory under any
circumstances. The average age of the participants was 22.6 years
(SD = 3.7, men: M = 23.8, SD = 5.0; women: M = 22.2,
SD = 3.0) with a range of 18-43 years. Within the final sample,
143 (96.6%) participants were currently enrolled as university
students. The remaining five (3.4%) participants reported being
employed. Of the 148 participants, 72 (48.6%) of the students
indicated psychology as their course of studies, 40 (27.0%) law
and economics, 14 (9.5%) participants declared the STEM fields
as their major, 13 (8.8%) cultural, media and communication
sciences and four (2.7%) social sciences. A Fisher’s exact test
indicated no significant allocation difference regarding gender
and course of studies (p = 0.608). 75 participants were allocated
toward the WLC and 73 toward the IG. A Mann-Whitney U
test indicated that the participants were allocated to the IG and
WLC evenly regarding age (p > 0.05). A Pearson chi-square test
revealed a significant distribution difference regarding gender
between treatments [x>(1) = 5.084, p < 0.05], and a Fisher’s exact
test showed a significant difference regarding course of studies
between the groups (p < 0.05).

Intervention
The participants were provided with the German online ER
training “Stark im Stress” (Eckert and Tarnowski, 2017),
consisting of three main modules. In line with previous findings
(Berking et al., 2012; Eckert et al., 2016), each module addresses
different ER skills, particularly focusing on the ER skills to
tolerate, accept, and modify aversive emotions. The first module
targets the enhancement of personal resources through the
instruction and practice of mindfulness (Hill and Updegraff,
2012) and relaxation exercises (Berking and Whitley, 2014a),
the establishment of positive emotions (Dalebroux et al., 2008;
Alladin and Amundson, 2016), and regeneration. In the first
session, the participants learn to evoke positive emotions by
imaginations. In the following session, the participants receive
an audio file supporting them in their practice of mindfulness
and relaxation. The file includes a mindfulness exercise, which
invites the participants to focus their attention on their
breath. Additionally, it contains a guided exercise to practice a
short version of progressive muscle relaxation, which requires
approximately 15 min to complete (Dolbier and Rush, 2012). In
session three, the participants are instructed to plan regeneration
breaks and are taught how to cope with potential obstacles.

The second module encourages the participants to tolerate
and accept negative emotions by applying behavioral activation
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techniques (Chu et al, 2009), self-esteem strategies (Berking
and Whitley, 2014a; Kolubinski et al., 2018), and benefit-
finding (Bower and Segerstrom, 2004). Therefore, in session
four, the participants plan pleasant activities, which function as
a prevention of negative moods. Session five focuses on benefit
finding strategies. In session six, the participants are instructed
to remember personal successes, their personal competencies,
appreciations and self-cherishing in order to increase their self-
esteem (Berking and Whitley, 2014a).

The third module aims at the modification of negative
emotions by cognitive (Berking and Whitley, 2014a; Morris et al.,
2015) and embodiment techniques (Tschacher and Pfammatter,
2016). Therefore, in the seventh session the participants are
invited to apply embodiment techniques. In session eight the
participants are requested to identify typical dysfunctional
cognitions causing stress and learn how to modify them. In
the last session the participants are instructed to integrate the
strategies that personally work best for them in order to be able
to adaptively cope with future aversive emotions.

Each module consisted of three 90-min units, comprising
online educational video lessons and the accompanying support
of abooklet. An additional app provided daily text message-based
reminders to engage in quick ER exercises as the benefit of

text messages has been shown to increase training adherence
significantly (Eckert and Tarnowski, 2017), especially among
procrastinators (Eckert et al., 2016). Message-based reminders
may facilitate the initiation of action and apply the foot-in-the-
door technique (Eckert et al., 2018).

Measurements

Procrastination

Procrastination was measured using the German short version
of the General Procrastination Scale (GPS; Lay, 1986; German
version: GPS-K; Klingsieck and Fries, 2012). Due to the lack
of psychometric validity, Klingsieck and Fries (2012) factor-
analytically revised the original GPS scale. The GPS-K is a self-
report instrument including nine items that are each rated on a
4-point Likert-type response scale (1 = extremely uncharacteristic
to 4 = extremely characteristic). Four of the nine items are
inversed. A sample item is “I often find myself performing
tasks that I had intended to do days before” (Lay, 1986). To
compute a total scale score, all ratings are summarized and
divided by the number of items (9). Higher values indicate higher
self-reported procrastination behavior. In the present study, the
internal consistency of the GPS-K was excellent (a;; = 0.90).
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The corrected item-total correlation (r; = 0.63-0.76) and the
test-retest reliability (ry = 0.81) indicated acceptable values.

Emotion Regulation

Emotion regulation skills were assessed using the Emotion
Regulation Skills Questionnaire (ERSQ; German version: Berking
and Znoj, 2008). The ERSQ 1is a self-report instrument that
includes 27 items and utilizes a 5-point Likert-type scale
(1 = not at all to 5 = almost always) to assess adaptive emotion
regulation skills (Berking and Znoj, 2008). However, in the
present study, a four-point scaling was used, as also indicated
in the validation paper by Berking and Znoj (2008). The ERSQ
assesses nine specific ER skills (awareness, sensations, clarity,
understanding, acceptance of aversive emotions, resilience, self-
support in distressing situations, readiness to confront distressing
situations, and modification) with subscales composed of three
items each. The items are preceded by the stem, “Last week
....0 Sample items include: “I paid attention to my feelings”
(awareness); “my physical sensations were a good indication
of how I was feeling” (sensations); “I was clear about what
emotions I was experiencing” (clarity); “I was aware of why I
felt the way I felt” (understanding); “I accepted my emotions”
(acceptance of aversive emotions); “I felt I could cope with even
intense negative feelings” (resilience); “I did what I had planned,
even if it made me feel uncomfortable or anxious” (readiness
to confront distressing situations); and “I was able to influence
my negative feelings” (modification). Emotion regulation was
successfully assessed by averaging all items to compute a total
score (Berking and Znoj, 2008). In the present study the
internal consistency of the total ERSQ scale score was excellent
(ay17 = 0.91). The subscales’ corrected item-total correlation
achieved acceptable values (rj; = 0.37-0.78), equally the respective
internal consistencies (a = 0.63-0.87). The test-retest reliability
for the total ERSQ scale score was ry = 0.55.

Statistical Analysis

The descriptive and inferential statistical analyses of the data
were carried out, after the transformation of the protocols
from SoSci Survey (Leiner, 2020) on the basis of the
corresponding data matrix. All descriptive and inferential
statistical analyses were conducted using IBM SPSS® 22.0 for Mac
OSX (IBM Corp., 2013).

Treatment Efficacy

For the analysis of hypothesis 1, thus, to examine whether general
ER skills were increased significantly among the treated IG as
compared to the untreated WLC, the changes in ERSQ scores
over time due to the treatment (within group effect) and the
differences between the conditions at t2 (between group effect)
were tested using a MANOVA. To test hypothesis 2 and to assess
the treatment efficacy, a two-way (2 x 2) mixed rmANOVA
was calculated, with time (t1 vs. t2) as the within-subjects factor,
treatment (IG vs. WLC) as the between-subjects factor and
procrastination as the dependent variable. The advantage of this
method is that it allows the analysis of interactions of several
factors on the dependent variable, besides the analysis of the
main effect. To answer hypothesis 2 the outcome values of

the dependent variable (GPS-K mean scores) of the IG group
were compared with those of the WLC group. In addition,
effect sizes (Cohen’s d) were calculated to estimate the within
effect (t2 - t1 for each group) and the between effect (IG vs.
WLC at t2) of the training. Accordingly, follow-up independent
sample t-tests were used to analyze whether the two groups
significantly differed in procrastination scores at baseline and at
post-measurement. Follow-up paired sample t-tests were used
to test the reduction from t1 to t2 in procrastination scores for
significance in both groups.

Mediation Analysis

For the analysis of hypothesis 3, thus, to investigate whether
the expected treatment effect could be attributed toward the
enhancement of general ER skills, a mediation analysis, according
to Hayes (2018), was performed, as the causal steps approach by
Baron and Kenny (1986) has been scientifically criticized due to
low statistical power and the non-direct testing of one indirect
effect (Preacher and Hayes, 2004; Hayes, 2009; Rungtusanatham
et al., 2014). Therefore, to validly test the mediation effect and
draw conclusions concerning the hypotheses, this study relied on
the significance of indirect effects (the effect of the mediator).
Indirect effects were estimated by calculating a point-estimate
for the product of a x b and interval-estimates (CI; confidence
interval; Hayes, 2018). The mediation analysis was conducted
using PROCESS macro (2.16.3) by Hayes (2018), which applies
linear regression to detect unstandardized path coefficients for
total, direct, and indirect effects by making use of ordinary
least squares. The bootstrap-based test provides the advantage
of requiring the smallest sample size, providing the best power
(Fritz and MacKinnon, 2007), and not requiring normally shaped
sampling distributions (Preacher and Hayes, 2004).

RESULTS

Treatment Efficacy

To examine whether the ER intervention significantly increased
general ER skills among the IG as compared to the WLC, a
MANOVA was calculated. Accordingly, a preliminary calculation
of the difference in ERSQ scores (t2-t1) was carried out and
subsequently tested with a one-way MANOVA. In line with
hypothesis 1, the MANOVA indicated a significant increase for
the total scale score in general ER skills among the IG from pre-
to post-measurement in comparison to the WLC (F},14¢ = 26.987,
p < 0.001, partial n> = 0.16). Table 1 depicts the means and
standard deviations of the ERSQ score for the baseline (t1)
and post-measurement (t2) for both groups as well as the test
statistics and effect sizes. Regarding the within group effect sizes,
the increase in general ER skills from t1 to t2 was considered
large within the IG (dpin = 0.9) and very small within the
WLC (dyinin = 0.06). The size of the between group effect at
post-measurement was medium (dpesyyeen = 0.48).

To test hypothesis 2, and thereby examine the changes in
procrastination scores from tl to t2 among both groups, time as
the within-subjects factor and treatment as the between-subjects
factor were included in the two-way (2 x 2) mixed rmANOVA.
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TABLE 1 | Means, standard deviations, and test statistics of the procrastination scores (GPS-K) and ER skills scores (ERSQ) for the intervention (IG) and the wait-list

control group (WLC).

WLC (n = 75) IG (n = 73) Test statistics

Scale Mt1 (SD) Mt2 (SD) Mt1 (SD) Mt2 (SD) F(1,146) p 12
GPS-K 2.85 (0.66) 2.70 (0.67) 2.81(0.63) 2.43 (0.53) 14.498 <0.001* 0.09
ERSQ 3.03 (0.45) 3.06 (0.49) 2.89 (0.48) 3.26 (0.33) 26.987 <0.001= 0.16

N = 148. M, Mean; SD, Standard deviation; n2, Eta-square; p, p-value; GPS-K, General Procrastination Scale; ERSQ, Emotion Regulation Skills Questionnaire.

o < 0.001.

Both the main effect for the factor time (Fj,1a6 = 72.868,
p < 0.001, partial n> = 0.33) as well as the interaction term
“time x treatment” (F},146 = 14.498, p < 0.001, partial n? = 0.09)
were significant. The main effect of the within-subjects factor
time had to be interpreted individually for each group and was
therefore tested using follow-up paired sample ¢-tests. The results
of the analysis comprising the means, standard deviations, and
test statistics regarding both time and treatment are displayed
in Table 1.

In both groups the procrastination mean scores (GPS-K)
decreased over time. The results of the paired sample f-tests
indicated that the reduction of procrastination from t1 to t2 was
significant in both groups, with t74 = 3.593, p = 0.001 within the
WLCand t7; =8.172, p < 0.001 within the IG. The corresponding
effect sizes for the reduction in procrastination were d, ;s = 0.41
within the WLC and d,, i, = 0.96 within the IG. To determine
the actual treatment effect of the training, the effect of the IG was
adjusted for the effect of the WLC (by subtracting the effect of the
WLC) and expressed as a relativized effect. The relativized effect
resulted in a total within effect of d = 0.55. Figure 2 displays the
reduction of procrastination behavior.

Considering the significant interaction effect, for the between-
subjects effect, subsequent pairwise comparisons between the
two groups at both measurement points were carried out. The
independent sample ¢-test indicated that there was no significant
difference in procrastination scores between the groups at
baseline measurement, t146 = 0.381, p = 0.704, but that the IG
and WLC significantly differed in procrastination scores at post-
measurement, f149 = 2.764, p = 0.006, dpetyeen = 0.45. The between
effect has a small magnitude and therefore indicated a small
difference in the GPS-K scores between the IG and WLC at
post-measurement.

Analysis of Mediation
In this section, a mediation analysis, in line with hypothesis 3, is
reported to test the mediating influence of general ER skills from
the treatment variable on the changes in procrastination scores
at t2. The mediation analysis was performed based on model
4, according to Hayes (2018). For the analysis, the treatment
condition (IG vs. WLC) was used as the independent variable,
procrastination scores at tl as the covariate, the differences in
ERSQ scores between t2 and t1 (ERSQ;, - ERSQ;; = AERSQ)
as the mediator variable, and procrastination at t2 as the
dependent variable.

The path coefficient for the direct effect (¢’) controlling
the mediator ERSQ_t2-t1 resulted in, B = —0.175, p = 0.004,

3,5

| ]
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WLC (n=75)
u1G (n=73)

FIGURE 2 | Changes in procrastination scores (GPS-K) from pre- (t1) to
post-measurement (t2) in relation to the treatment factor (WLC vs. IG).

95%-CI [—0.294, —0.056], indicating a significant result. Both
the a and b path displayed significant results (a: B = 0.338,
p < 0.001, 95%-CI [0.210, 0.466]; b: p = —0.203, p = 0.004, 95%-
CI [—0.294, —0.056]). The total effect (c), which represents a
linear additive model consisting of the direct (¢) and indirect
effect (the product of a x b), showed a small significant
negative effect, p = —0.243, p < 0.001, 95%-CI [—0.355, —0.132].
To validly test hypothesis 3, following contemporary scientific
recommendations (Memon et al., 2018), this study relied on a
95% bias-corrected confidence interval based on 5,000 bootstrap
samples, which revealed a significant indirect effect (f = —0.068,
95%-CI [—0.125, —0.023]). Regarding the significant indirect
effect (see Preacher and Hayes, 2004, for more details), the results
indicated a significant mediation effect from treatment (IG vs.
WLC) on procrastination scores at t2 via the increase in overall
ER skills. Figure 3 shows the respective mediation analysis with
path significances according to Hayes (2018).

DISCUSSION

The present study first-time investigated whether the
enhancement of general, task-unrelated ER skills through
an online ER training significantly reduces subsequent
procrastination behavior among university students. To
examine the expected treatment effect adequately, this study was
designed as a randomized controlled trial with two independent
conditions, an intervention- (IG) and a wait-list control group
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FIGURE 3 | Results of the mediation analysis with AERSQ as a mediator. Path analysis with unstandardized coefficients (8), according to Hayes (2018). All paths
indicate significant effects. N = 148. **p < 0.01; **p < 0.001. a = path a, b = path b, ¢’ = path ¢’.

»| Procrastination (2)

(WLC) and two measurement periods consisting of a baseline
(t1) and a post-measurement (t2). Consistent with the main
hypotheses, the results revealed that the applied ER training
increased general ER skills among the IG significantly as
compared to the WLC (H1) and reduced in a student sample the
general tendency to procrastinate among the IG, as compared
to the untreated WLC with a medium-sized effect (H2). In line
with the third hypothesis, the results showed that the reduction
of procrastination was mediated by the increase in general ER
skills. Thus, it can be assumed that enhancing and fostering
ER skills possesses the potential to reduce the postponement
of intended tasks.

Procrastination represents a widespread phenomenon
affecting almost all age groups (Ferrari et al., 2007; Steel, 2007)
and especially up to 95% of the student population (Ellis and
Knaus, 1977; Steel, 2007), potentially causing several mental
health issues (e.g., Ferrari, 1991; Strongman and Burt, 2000),
and negatively affecting indicators of performance and success
(e.g., Gareau et al., 2018). Therefore, the objective of this study
constituted the prevention of procrastination and its harmful
consequences. Building on the assumption that preceding
aversive emotions trigger subsequent procrastination behavior
through the application of a dysfunctional ER strategy that
enables the short-term avoidance of the antecedent aversive
emotions (short-term mood repair; Sirois and Pychyl, 2013,
2016), the present research proposed that fostering general
adaptive ER skills prevents the usage of procrastination as a
dysfunctional ER strategy. In line with the hypotheses and
preliminary findings of Eckert et al. (2016), the present results
showed that the training of ER strategies enhancing general ER
skills significantly reduced subsequent procrastination behavior
from pre- to post-measurement among the IG, as compared
to the untreated WLC, with a relativized medium-sized effect.
From a theoretical point of view, the results provide empirical
evidence for the prediction that the enhancement of adaptive ER
skills reduces the employment of the dysfunctional ER strategy
procrastination. When adaptive ER skills are acquired, they
facilitate adaptive coping with preceding aversive emotions
regarding a specific task.

Previous research by Eckert et al. (2016) has already
highlighted that task-related ER strategies can prevent
procrastination. Within their research, ER strategies were
directly applied to overcome the aversive emotions associated
with an unpleasant task. Adding onto a scarce body of scientific

literature, the present study revealed that fostering general task-
unrelated ER skills also exerts an influence on procrastination.
The results, thus, provided empirical evidence for the indirect
effect that general ER skills exert on procrastination. This suggests
that acquiring new and enhancing existing ER skills, even in
a relatively short intervention period of 9 weeks, can result
in significant reductions in procrastination behavior among
students. Therefore, online ER training interventions should
be considered an effective measure for educational institutions
to reduce procrastination and the associated adverse health
outcomes. Consistent with the findings of Eckert et al. (2016), the
between effect, indicating the difference of procrastination scores
between the IG and the WLC at t2, displayed a small to medium
effect size (dpepeen = 0.45). Similarly, a study by Rozental et al.
(2015) showed that online-based self-help cognitive-behavior
therapy resulted in moderate changes in procrastination scores,
especially among the intervention group with the guidance
of a therapist, but also among the unguided self-help group.
Taking into consideration the various factors that can cause
procrastination (Walsh and Ugumba-Agwunobi, 2002; van
Eerde, 2003; Steel, 2007; Eckert et al., 2016), rather small effects
were expected upfront. Nonetheless, given the detrimental
consequences of procrastination, even smaller effects should not
be underestimated, as marginal behavioral changes can exert
strong influences on subsequent performance and well-being. In
addition, practical relevance must always be interpreted in light
of costs and expenditure. Given the cost-efficient online-based
format of the applied ER training, the present intervention is
highly suited for the practical context. Especially in view of
the large proportion of students procrastinating on a regular
basis (up to 95%; Steel, 2007), resulting in lower assignment-
and course grades (Steel, 2007; Gareau et al., 2018), the present
findings indicate that students would significantly procrastinate
less through the implementation of ER trainings and accordingly
enhance their procrastination-related impaired performance.
The results of the mediation analysis supported the
assumption that the overall increase in ER skills mediates
the relationship between group allocation and procrastination
scores at post-measurement. Thus, the total increase in ER skills
explained part of the treatment effect variance, as substantiated
by a significant indirect effect. Accordingly, the interpretations
that were derived regarding the first two hypotheses can be
further substantiated by these findings, as they offer more
scientifically sound conclusions. These conclusions incorporate
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that the improvement in ER skills, induced by the training,
accounts for the reduction in procrastination scores and thereby
the observed treatment effect. These initial findings further
strengthen the postulated prediction that the training itself
enhances ER skills through the increase in adaptive ER skills,
which subsequently allow adaptive coping with antecedent
aversive emotions, ultimately aiding in the prevention of
procrastination.

In line with the procrastination-health model (Sirois et al.,
2003), procrastination bears the risk of causing poor health
outcomes through a stress-related and a behavioral route.
Adaptive ER is associated with decreased stress (Katana et al.,
2019) and allows adaptive coping with aversive emotions
instead of adducting to maladaptive impulsive behavioral coping
strategies (Berking et al., 2012), such as procrastination or even
eating unhealthy foods. Therefore, regarding the present findings,
it can be assumed that procrastination interventions, enhancing
the adaptive ER skills applied within this training manual,
do not only significantly reduce subsequent procrastination,
instead they additionally diminish and prevent the associated
adverse health consequences of both the stress-related and
behavioral route. In line with these assumptions, research
has shown that aversive emotions do not only represent key
antecedents of procrastination, but instead most often equally
of various mental disorders (Liverant et al., 2008; Berking
et al, 2011), given that they both rely on maladaptive ER
processes (Berking and Stumpenhorst, 2012). Therefore, it
becomes evident why chronic procrastination exerts such a
strong negative influence on students’ mental health and well-
being through, e.g., increased levels of stress (Rice et al., 2012)
or symptoms of depression (Essau et al, 2008; Flett et al,
2016). This research has shown that the enhancement of adaptive
ER skills hinders aversive emotions from causing subsequent
procrastination. Moreover, since maladaptive ER and the lack
of adaptive ER skills is associated with many mental disorders,
the acquisition of adaptive ER skills is suspected to additionally
prevent the emergence of the associated adverse health effects
of procrastination as well as other mental disorders based on
impaired ER (Wirtz et al., 2013; Berking et al., 2014; Cloitre
et al., 2019). Recent findings have already demonstrated that
increasing ER skills can cause a reduction in depression (Eckert
and Tarnowski, 2017; Berking et al., 2019) or improve the
effect of cognitive behavioral therapy interventions for major
depression (Berking et al., 2013). Especially taking into account
that 75% of mental health issues are developed by the age of
25 and show an increase over the last decades (McManus et al.,
2016), ER trainings should be considered a necessary intervention
to diminish procrastination, its corresponding negative health
consequences and prevent additional mental health issues.

Therefore, as a practical implication of these findings,
educational institutions, especially universities, are encouraged
to implement online-based trainings to enhance general ER
skills. These trainings could allow a reduction in procrastination,
symptoms of depression and an increase in well-being (Eckert
and Tarnowski, 2017) and mental health (Berking et al., 2014).
Especially, taking into account that the applied online ER
training represents a cost-efficient and effective measure to

reduce procrastination students should be provided with such
trainings. The APOLLON University of Applied Sciences in
Bremen in Germany already provides the German online version
of the ER training “Stark im Stress” for all students for free and
an English version is planned.

Thus, as students represent the social group that
procrastinates most (Steel, 2007) and have a high risk for
developing mental health issues (McManus et al, 2016),
targeting ER skills to reduce procrastination, alleviate the
respective health issues, and even promote buffering adaptive
skills could provide a major step toward a healthier and more
productive student population.

Taken together, the present findings highlight that the applied
training of general ER skills (a) provided statistically significant
increases in general adaptive ER skills, (b) significantly reduced
the magnitude of subsequent procrastination behavior among
the treated IG compared to the untreated WLC, which (c)
was mediated by the overall increase in total ER skills. Adding
onto preliminary findings, the present results replicate, albeit in
part, the previous findings of Eckert et al. (2016) and beyond
add insights on a more universal construct level. Conclusively,
the value and major contribution of this study constitute that
the present findings reveal unique first evidence indicating
that the sole enhancement of general, non-task-specific ER
skills significantly reduces subsequent procrastination. Therefore,
these findings are highly valuable for current scientific literature,
as they offer a more directed foundation for future research and
for practical interventions aiming at diminishing the adverse
effects of procrastination.

Limitations

Despite the scientific and practical value of this research, the
present study holds certain limitations. These limitations ought
to be taken into consideration when interpreting the present
results and initiating further research.

As this study has a longitudinal design with two
measurements, covariables might have influenced the present
findings and lowered the internal validity, such as changes
within participants due to maturation, historical events, and
learning effects. Regarding historical events, especially the
ongoing COVID-19 pandemic must be mentioned. However,
as (a) both groups were equally affected by the circumstances
and accordingly, potential confounds are equally distributed
and (b) the training was initiated during the lockdown period,
which might even have reduced potential confounds, as usual
external factors were kept to a minimum, these limitations can
be considered negligible. Additionally, the study is limited to
two measurements, precluding predictions about effect stability.
However, as a first step, this study revealed that enhancing
general ER skills decreases procrastination. Nonetheless, future
research is needed to investigate long-term effects. Another
possible source of error constitutes the large number of
psychology students within the present sample. Considering
that psychology students are, on average, more conscientious
and achievement-oriented, they are expected to generally
procrastinate less, which might have affected the present results.
However, the present sample can be considered rather diverse,
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given that approximately 50% of the sample consisted of students
of other faculties (economics and law, STEM fields, cultural,
media and communication, and social sciences), as most
psychological research is conducted exclusively on psychology
students (Smart, 1966). The imbalanced gender ratio, with 75%
female participants, however, does provide a limitation, especially
as several studies have indicated that procrastination appears
to be more represented among male students (e.g., Prohaska
et al., 2000; Balkis and Duru, 2009; Kahn et al., 2014). The
homogenous student sample does, on the one hand, increase the
internal validity, however, limits the external validity. Therefore,
generalizing predictions about other populations should be
considered with caution, as generalizations from students to the
general public can bear difficulties (Hanel and Vione, 2016).
Additionally, self-selection biases (Lavrakas, 2008) might have
affected the present results, as participants voluntarily signed
up for this study. The non-existence of blinding of participants
could account for further biases and could have functioned as
placebo since participants were aware of the research object
(the alleviation of procrastination through the training).
Unfortunately, this study did not include an active control
group with the administration of a placebo. Accordingly, effects
due to placebo cannot be excluded. Another potential source
of error constitutes the self-report measurement instrument
of the dependent variable (procrastination) and the mediator
variable (emotion regulation skills), which might encompass
response biases (Del Boca and Noll, 2000). Nonetheless, it must
be acknowledged that both questionnaires are validated and
represent convergent and discriminant valid measures of the
examined constructs (GPS-K; Klingsieck and Fries, 2012; ERSQ;
Berking and Znoj, 2008). Furthermore, it should be noted that
the randomization was only partially successful as there were
significant distribution differences regarding gender and course
of studies between the treatments. However, as the largest groups
(psychology and business students) were distributed evenly, it
can be assumed that the course of study allocation difference had
no distorting influence on the results. Moreover, as they were
due to randomization, they can be considered negligible.

Future Research

As already indicated in the section “Limitations,” further research
is necessary to substantiate the present findings and overcome the
appeared restrictions. First, considering the scarce prior research
within the field of ER in relation to procrastination, further
replicating scientific work is needed to confirm and evaluate the
detected treatment and mediation effects. Especially, replicative
RCTs with active control groups should be considered to preclude
that the findings confounded with a placebo. The present results
are encouraging yet should be replicated with other samples,
especially representative adult samples, to ensure the practical
value of ER interventions in the prevention of procrastination
beyond the educational context. Effects among adult populations
would allow a transfer of the present implications onto a
different population, and therefore, the opportunity to reduce
procrastination within a broader target group at a more
generalizing population level. Further research should investigate
the effects of different ER skills trainings on procrastination

to examine potential differences between trainings and to
ensure the independence of the findings from the selected
training program. The present results suggest that as maladaptive
coping with preceding negative affect is reduced, and adaptive
coping is enhanced by improving adaptive ER skills, subsequent
procrastination diminishes. Since maladaptive coping mediates
the relationship between procrastination and its associated
negative health consequences (e.g., Sirois and Tosti, 2012; Sirois
and Kitner, 2015), further research should validate the prediction
that the enhancement of ER skills permits a reduction of
procrastination’s related negative health consequences through
the enhancement of adaptive coping. It follows logically
that future research should investigate adaptive coping and
potential improvements in subsequent health indicators, to
test whether the improvements in the procrastination-related
impaired health indicators are attributable toward the increases
in adaptive coping through the enhancement of adaptive ER
skills. Additionally, alterations in performance indicators such
as course grades or work productivity should longitudinally be
assessed to further evaluate the practical value of ER training
interventions. Conclusively, the present study provides a seminal
base for future studies on the prevention of procrastination.

CONCLUSION

Taken together, considerable progress has been made with the
present study. The present findings add onto a scarce yet growing
body of literature supporting previous assumptions about the
interrelationship of ER skills and procrastination. Most strikingly,
the present results provide first-time novel insights on a more
universal construct level. This study has contributed toward
enhancing our understanding of how the broad constructs of ER
and procrastination are related to each other, showing that the
exclusive enhancement of general adaptive ER skills significantly
reduces procrastination behaviors. Moreover, this research
precisely clarified through subsequent significant mediation
analyses of ER skills which facets of the broad construct ought
to be enhanced to significantly reduce procrastination behavior.
Even though further empirical work needs to be initiated to
replicate the present findings and overcome the limitations, the
present results notably contribute to our current knowledge of
procrastination as a dysfunctional ER strategy and depict an
essential step toward overcoming the phenomenon.
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Bedtime procrastination (BP) is generally considered to be a maladaptive behavior.
However, BP may be an adaptive fast LH strategy within the LH framework, and further,
personal beliefs about their abilities and resources promote this fast LH strategy. Here,
the present study addressed this idea, focusing on the effect of self-efficacy on BP, the
mediation of harm avoidance (HA), and the moderation of novelty seeking (NS). Data
from 552 Chinese university students (205 men and 347 women) were analyzed using
SPSS 25.0 and SPSS PROCESS Macro. Results indicated that HA partially mediates the
relationship between self-efficacy and BP. Main interactional effects have been observed
when NS is introduced in the model as a moderator. Implications and limitations of the
study and suggestions for further study are discussed.

Keywords: self-efficacy, bedtime procrastination, harm avoidance, novelty seeking, tridimensional personality
questionnaire

INTRODUCTION

Sleep serves important functions and is essential for physical and mental health (Banks and Dinges,
2007). Insufficient sleep leads to a lot of adverse consequences, such as low working efficiency
(Kessler et al., 2011), poor academic performance (Jiang et al., 2011), a reduction in optimism and
sociability (Haack and Mullington, 2005; Lemola et al., 2011), mental stress, depressed mood, and
anxiety (Da Costa et al., 2010). An important behavioral factor held responsible for insufficient
sleep in the general population is bedtime procrastination (BP), a phenomenon defined as “going
to bed later than intended, without having external reasons for doing so” (Kroese et al., 2014, 2016).
BP was found to be positively correlated with short sleep duration and poor sleep quality among
Chinese (Zhang and Wu, 2020) and Polish (Herzog-Krzywoszanska and Krzywoszanski, 2019)
university students. Further, university students have higher BP scores than non-student groups
(Herzog-Krzywoszanska and Krzywoszanski, 2019). However, the psychological mechanisms of BP
are still not fully understood. BP is well-studied from a self-regulation perspective. For example, BP
is supposed to be a self-regulation problem with a poor ability to resist temptations (Kroese et al.,
2016). Consistent with this perspective, BP has been found to be negatively associated with self-
regulation (Kroese et al., 2014, 2016) and positively related to the level of depleted self-regulatory
resources (Kamphorst et al., 2018). Further, people who think willpower is limited and easily
depleted are more likely to procrastinate at bedtime following a stressful day, but not less stressful
days (Bernecker and Job, 2020). That is to say, a lack of self-regulation skills or psychological
resources leads to a failure of self-regulation, which in turn leads to BP. In this perspective, BP
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is maladaptive because it will lead to insufficient sleep which in
turn results in the aforementioned adverse consequences in the
long term. However, the evolutionary origin and function of BP
within the life history (LH) framework has not been investigated,
and BP might be adaptive within the LH framework.

Life history theory has been developed to explain differences
in energy and time allocation patterns between and within species
(Sng et al.,, 2017). All living organisms have limited resources.
How they allocate their limited resources is critical to the survival
and continuation of species. Their resource allocation strategies
often change based on an assessment of the environmental
constraints. In a predictable living environment, it is cost-
effective to plan and work for higher future rewards. Therefore,
humans and animals’ cognition and behavior are biased toward
the slow LH strategy and their cognition and behavior tend to be
more future- than present-oriented. This is to say, they prefer the
behaviors that are likely to have high returns in the future but
have little or no immediate benefit. Within the same framework,
people with slow LH are expected to be future-oriented and
not procrastinate (Chen and Chang, 2016). On the contrary,
when the future is uncertain and less predictable, there is a
low probability that the investment will pay off in the future.
Therefore, a fast strategy is more adaptive, wherein organisms
will show an increased focus on the present and discount the
future. With the same logic, fast LH people are expected to
be procrastinators because investing in the present is the most
profitable compared with the future (Chen and Chang, 2016).

The same logic seems to also apply to BP. For example,
a recent study found that people who believed that willpower
was limited and easily depleted (limited theory) were more
likely to procrastinate their bedtime after a stressful day than
those who considered willpower as a non-limited resource
(non-limited theory), whereas there was no difference between
them after a less stressful day (Bernecker and Job, 2020). The
author argued that since sleep may be the best way to recover,
people with a limited vs. non-limited theory should be more
concerned with restoring their resources and going to bed on
time after a stressful day. However, they ironically procrastinated
more at bedtime. Within the LH framework, it seems that
BP is a fast LH strategy for people with a limited theory
after a stressful day, who prefer immediate relaxation to long-
term benefits. People with a limited theory believe that their
willpower resources are easily depleted and that they need to
be restored, for instance, by taking a break or eating, to be
available again. Besides, people with a limited vs. non-limited
theory are expected to be more exhausted from unpleasant tasks
following a demanding day (Bernecker and Job, 2015). BP serves
the adaptive function of taking an immediate break from the
challenge and avoiding serious negative consequences and death
from exhaustion when there is no more psychological resource
for ongoing and upcoming challenges.

On the other hand, the results of this study also suggested
that personal beliefs about their abilities and resources promote
the fast LH strategy. Since these beliefs can influence their
assessment of the controllability of the environment. For
example, unpredictability schemas in college students are
associated with lower self-efficacy (Ross et al., 2016), the belief

in one’s competence to cope with a broad range of stressful or
challenging demands (Bandura, 1986). Further, people with a fast
LH strategy have a lower self-efficacy score than slow LH strategy
individuals when they are consumers (Hidding and Fennis,
2018). Therefore, low self-efficacy is expected to promote the fast
LH strategy, and self-efficacy might be negatively correlated with
BP (HI).

In a stressful situation, low self-efficacy increases subjective
assessments of environmental unpredictability (Ross et al., 2016).
Fear of such unpredictability will lead individuals to over-prepare
for or escape from such situations. However, at the same time,
due to low self-efficacy, the need for over-preparation makes
individuals face greater challenges and exhaustion, which in turn
further increases the subjective experience of unpredictability
and uncontrollability. In this context, escaping from stressful
situations and immediately letting oneself relax becomes the
best option at that moment. Therefore, fear and avoidance
of environmental unpredictability are expected to mediate the
effect of self-efficacy on BP. The harm avoidance (HA) in the
tridimensional personality questionnaire (TPQ) paints a good
picture of such fear and avoidance tendencies by four facets:
HA1 (anticipatory worry), HA2 (fear of uncertainty), HA3
(shyness with strangers), and HA4 (fatigability and asthenia).
More importantly, HA is especially associated with serotonin
(Cloninger, 1986), an important neurotransmitter involved in
negative emotions, such as depression and anxiety. Further,
convergent lines of evidence suggest a negative correlation
between self-efficacy and negative affect in undergraduate
students (Ashby and Kottman, 2000; Leganger et al., 2000) and
Chinese adolescents (Huang and Zhang, 2010), while, negative
affect was positively associated with a fast LH strategy (Figueredo
et al., 2007; Sefcek, 2007). In addition, a recent study found a
positive relation between BP and negative affect, and the effect of
self-compassion on reducing BP was mediated by lower negative
affect but not higher positive affect (Sirois et al., 2019). Based on
these data, we assume that HA mediates the effects of self-efficacy
on BP (H2).

Chinese college students are usually undergoing a learning
and growth period that is completely different from high
school. In high school, they are exposed to the strict disciplines
or supervision imposed by family members and teachers;
while these supervisions are no longer in the college, making
self-discipline crucial for them (Geng et al., 2018). This is
the first time that they have faced personal and academic
challenges independently. On the other hand, they are relatively
inexperienced in independence and have not yet reached
psychosocial maturity, especially the ability to restrain themselves
in the face of emotional, exciting, or risky stimuli (Icenogle
et al., 2019). Therefore, the next question was whether the
relationship between self-efficacy and BP might be moderated
by poor self-discipline processes facing emotional, exciting, or
risky stimuli, such as novelty seeking (NS). NS in TPQ refers to a
tendency to respond to novel stimuli with excitement. It strongly
resembles sensation seeking (Zuckerman and Cloninger, 1996).
Several studies revealed that sensation seeking was positively
associated with later bedtime preference, such as eveningness
(sometimes labeled “owls”) in young adults (Tonetti et al., 2010;
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FIGURE 1 | Hypothesized moderated mediation model to predict bedtime
procrastination.

(Anttnez et al., 2014; Geng et al., 2018)). Further, NS is strongly
linked with the defect in the probability and delay discounting
task (Zheng et al., 2019), which is related to the present-oriented
behavior and cognition of the fast LH strategy. Therefore, we
hypothesize that NS moderates both the direct effect of self-
efficacy on the BP (H3) and the indirect effect of self-efficacy on
the BP (H4), which is mediated by HA.

Together, we aim to examine these four following hypotheses
(as shown in Figure 1):

H1: Self-efficacy is negatively related to BP.

H2: HA mediates the effect of self-efficacy on BP.

H3: NS moderates the direct effect of self-efficacy on the BP.

H4: NS moderates the indirect effect of self-efficacy on the BP
mediated by HA.

MATERIALS AND METHODS
Subjects

This research was approved by the ethics committee of Guizhou
Medical University. The data were collected through Wen
Juan Xing, an online survey tool. In total, 600 Chinese
college student volunteers were recruited from five universities
located in Guizhou, Jiangxi, Henan, Shandong Province, and
Shanghai, respectively. An anonymous self-report questionnaire
was distributed to volunteers during their elective courses. All
participants gave informed consent and had about 20 min to
complete every questionnaire item. To ensure the quality of the
data, we excluded the data of subjects whose completion time
was <300 . Finally, data from 552 participants (205 men and 347
women) with an age range of 18-23 years (M = 19.22 years, SD
= 0.643 years) were included in the analysis.

Measures

BP Scale (BPS)

Bedtime procrastination was assessed by a Chinese version of the
9-item BP scale (Xiao-han et al., 2021) where items were scored

on a 5-Likert point scale, 1 = almost never, 5 = almost always.
The Cronbach’s coefficient in this study was 0.831.

The General Self-Efficacy Scale (GSES)

General self-efficacy (GSE) was measured by a 10-item general
self-efficacy scale (GSES) designed to assess optimistic self-beliefs
to cope with a variety of difficult demands in life (Schwarzer and
Jerusalem, 1995). The Chinese version of the GSES was used (Cai-
kang et al., 2001). Items were scored on a 5-Likert point scale, 1 =
almost never, 5 = almost always. Cronbach’s alpha in the present
sample was 0.877.

Tridimensional Personality Questionnaire (TPQ)

The NS and HA were evaluated by a Chinese version of the
100-item TPQ, which is a true/false questionnaire (Cai-kang
et al., 2001). The NS dimension is composed of four facets: NS1
(exploratory excitability), NS2 (impulsivity), NS3 (extravagance),
and NS4 (disorderliness). The HA dimension includes four
facets: HA1 (anticipatory worry), HA2 (fear of uncertainty), HA3
(shyness with strangers), and HA4 (fatigability and asthenia),
while the RD also has four facets: RD1 (sentimentality), RD2
(persistence), RD3 (attachment), and RD4 (dependence). The
Cronbach’s coefficient in the current study was 0.901.

Data Analysis

Data collected in this study were processed using SPSS 25.0.
Following initial correlation analysis, we used SPSS PROCESS
Macro Model 4 to examine whether HA mediates the association
between self-efficacy and BP (H2). Bootstrapped confidence
interval (CI) (5,000 bootstrap samples) for the indirect effect was
obtained. Then, we used model 15 of the PROCESS to assess the
moderated mediation model (H3 and H4, as shown in Figure 1).

RESULTS

The Descriptive Statistics and Correlations

for the Variables

Table 1 presents the descriptive statistics and correlations for the
variables in the present study. Self-efficacy correlated strongly
with HA (r = —0.43, p < 0.01) and BP (r = —0.33, p < 0.01), and
did not relate with NS (r = —0.08, p > 0.05). HA was positively
correlated with BP (r = 0.22, p < 0.01) and did not relate with NS
(r = —0.07, p > 0.05). NS was positively correlated with BP (r =
0.29, p < 0.01).

Hypothesis Test

We expected that self-efficacy is negatively related to the BP
and that HA would mediate (H2), while NS moderate the direct
association between self-efficacy and BP (H3) and the indirect
effect of self-efficacy on the BP mediated by HA (H4). First,
to test the mediation hypothesis (H2), model 4 of PROCESS
macro for SPSS (Hayes, 2017) was used. The specifications of
this model can be seen in Table 2. Results show that self-efficacy
is negatively and significantly related to HA (R*> = 0.19; p <
0.001). Self-efficacy is negatively and significantly related with
BP (R? = 0.11; p < 0.001), which supports H1. After controlling
for gender, grade and age, the mediator and dependent variable
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TABLE 1 | Descriptive statistics and correlations of study variables.

Variables M SD 1 2 3 4
1. Self-efficacy 32.92 5.37 -

2. Harm avoidance 51.60 5.90 —0.43* -

3. Novelty seeking 46.46 4.21 —0.08 —-0.07 -

4. Bedtime procrastination 29.27 6.97 —0.33* 0.22* 0.29* -

N =552, *p < 0.01.

TABLE 2 | Mediation analysis for self-efficacy, harm avoidance (HA), and bedtime
procrastination (BP).

TABLE 3 | Moderated mediation analysis for self-efficacy, HA, BP, and novelty
seeking (NS).

B SE t p B SE t p
Mediator variable model Mediator variable model
Constant 57.20"* 10.89 5.25 < 0.001 Constant -10.30 10.73 —0.96 0.34
Gender 0.21 0.48 0.43 0.67 Gender 0.21 0.48 0.43 0.67
Age 0.53 0.58 0.92 0.36 Age 0.53 0.58 0.92 0.36
Grade -0.23 0.52 —0.44 0.66 Grade —0.23 0.52 —0.44 0.66
Self-efficacy —0.48"* 0.04 —-11.06 < 0.001 Self-efficacy —0.48"** 0.04 —-11.06 < 0.001
Dependent variable model Dependent variable model
Constant 19.18 13.59 1.41 0.16 Constant 12.90 12.44 1.04 0.30
Gender 0.43 0.59 0.73 0.47 Gender 0.24 0.56 0.42 0.67
Age 0.83 0.71 1.18 0.24 Age 0.88 0.67 1.31 0.19
Grade -0.55 0.64 —0.86 0.39 Grade -0.72 0.61 -1.19 0.24
Self-efficacy —0.36"** 0.06 -6.12 < 0.001 Self-efficacy —0.33"* 0.06 —-5.78 < 0.001
Harm avoidance 0.12* 0.05 2.21 < 0.05 Harm avoidance 0.16** 0.05 325 <0.01

Novelty seeking 0.46"** 0.06 7.09 < 0.001

B Boot SE  BootLLCI  BootULCI Self-efficacy x Novelty seeking 0.03* 0.01 220 <0.05
Total effect —0.42 0.05 -0.52 —0.31 Harm avoidance x Novelty seeking —0.01 0.01 —0.83 0.41
Direct effect —0.36 0.06 —0.48 -0.24
Indirect effect —0.06 0.02 -0.10 —0.01 B Boot SE BootLLCI BootULCI

N =2552. LL, low limit; Cl, confidence interval; UL, upper limit. Gender was dummy coded.
Bootstrap sample size = 5,000. *p < 0.05 and **p< 0.001.

models show that self-efficacy negatively predicted HA (8 =
—0.48, p < 0.001), HA positively predicted BP (8 = 0.12, p <
0.05), and self-efficacy negatively predicted BP (8 = —0.36, p
< 0.001). The resampling procedure (5,000 bootstrap samples)
indicates a significant indirect effect since the CI at 95% does
not include the value of zero (as shown in Table 2). These results
indicated a significant mediating effect of HA in the relationship
between self-efficacy and BP. H2 is confirmed. Our mediation
model explains 14.3% of the BP.

To test H3 and H4, we performed model 15 of the PROCESS
macro for SPSS (Hayes, 2017). The specification of this model
can be seen in Table 3. The results showed that the interaction
effect of HA and NS on BP was insignificant (8 = —0.01, p =
0.41, as shown in Table 3). Therefore, H4 was not supported.
That is to say, the magnitude of the indirect effect of self-efficacy
on the BP mediated by HA did not change according to NS. The
results, on the other hand, revealed a significant interaction effect
of self-efficacy and NS on BP (8 = 0.03, p < 0.05). As can be
seen from the conditional direct effect analysis, three conditional

Conditional direct effect analysis

M= 1SD (—4.20) —0.45 0.08 -0.62 -0.29
M (0.00) -0.33 0.06 -0.44  -022
M + 18D (4.20) -0.20 0.08 -035 -0.05
Conditional indirect effect analysis

M- 18D (—4.20) -0.10 0.04 -0.17  -0.02
M (0.00) —0.08 0.03 -0.13  -0.03
M + 18D (4.20) —0.06 0.03 -0.12 0.01

N =1552. LL, low limit; Cl, confidence interval; UL, upper limit. Gender was dummy coded.
Bootstrap sample size = 5,000. *p < 0.05, **p < 0.01, and **p < 0.001.

direct effects were negatively and significantly different from
zero. Thus, H3 was supported. Namely, the effect of self-efficacy
on BP changed according to NS (as shown in Figure 2). The final
model is shown in the Figure 3.

DISCUSSION

Bedtime procrastination, an important behavioral factor
responsible for insufficient sleep in the general population, is
an emerging field of procrastination research in recent years
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FIGURE 3 | Theoretical research model with standard coefficients.

(Kroese et al., 2014, 2016). Although various causal factors of BP
research have been investigated, the mechanisms underlying BP
appear to be more complex than expected and less clear than
other forms of procrastination. BP is generally considered to be a
maladaptive behavior. However, a recent study found that stress
has a moderate role in the relationship between BP and beliefs
about willpower (Bernecker and Job, 2020), suggesting that BP
might be a fast LH strategy and serve an adaptive function within
the LH framework, and that personal beliefs about their abilities
and resources promote this fast LH strategy. Here, we further
addressed this idea, focusing on the effect of the self-efficacy on
BP, the mediation of HA, and the moderation of NS.

First, we confirm that self-efficacy is an important factor
negatively and significantly related with BP. This is in line with
previous studies showing a negative correlation between self-
efficacy and procrastination (Steel, 2007; Wischle et al., 2014) and
sleep problems (Przepiorka et al., 2019).

Second, we identified a partially mediated role of negative
affect on the relationship between self-efficacy and BP. The less
self-efficacy, the more negative affect (HA) and finally results
in more BP. This was consistent with the result of previous
research, where a positive relation between BP and negative affect
was found, and the effect of self-compassion on reducing BP
was mediated by lower negative affect but not higher positive
affect (Sirois et al., 2019). According to LH theory, the negative
effect might promote the fast LH strategy. Sleep appears to be
the best way to recover, however, its restorative effects are not
experienced until the next morning, while the relaxing effect of
leisure and social activities before going to bed (Chung et al.,
2020) can be experienced immediately. Thus, prolong relaxing
activities into the night might be the best recovery way for
bedtime procrastinator within the LH framework.

Finally, this study explores the facilitating effect of the direct
association between self-efficacy and BP and the indirect effect
of self-efficacy on the BP mediated by HA. Our results showed
that NS did not moderate the indirect effect of self-efficacy on the
BP mediated by HA. On the other hand, a significant interaction
between self-efficacy and NS was found. High novelty seekers
have high BP regardless of self-efficacy; while for people with
low NS, lower self-efficacy was associated with higher BP. These
results suggest that it might be a potentially effective intervention
to improve the self-efficacy for the bedtime procrastinators with
low NS, but not for those with high NS.

This study makes several contributions. At a theoretical level,
it improves our understanding of the mechanisms of BP. It might
be an active adaptive strategy within the LH framework. The
stress-related personality traits, such as self-efficacy, the HA, and
NS, interact with each other to influence BP. At a practical level,
this study shows that negative affect, such as HA, might be a target
of BP intervention; besides, clients’ novel seeking types need to be
considered when formulating self-efficacy interventions for BP.

The present study had some limitations. First, it was a
cross-sectional design which does not allow establishing the
causality of mediation (Zapf et al., 1996). Second, we collected
a low number of sociodemographic variables, which limits the
possibility to explore how the moderation and mediation model
works with different groups of people. We only collected three
demographic variables, such as age, gender, and grade, limiting
the possibility to explore whether the mediation model work with
different groups.

CONCLUSION

A lower sense of self-efficacy in dealing with external stressful
events leads to BP. HA mediated and NS moderated the effect
of self-efficacy on the BP.
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