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Abstract

Background Procrastination is common among university students and associated with adverse outcomes such
as physical and mental health problems. According to the Temporal motivation theory procrastination may vary
over time depending on the temporal proximity to goals and deadlines.

Aims To determine if mean procrastination levels among university students varies over an academic year, and if tra-
jectories of procrastination are moderated by gender identity, perfectionistic strivings, and/or perfectionistic concerns.

Sample Swedish university students (n=1410).

Methods The cohort was followed with web-surveys at four time-points over one academic year (Late semester, Mid
semester, After semester, and Early semester). Generalized Estimating Equations were used to estimate mean levels
of self-rated procrastination at the different time-points.

Results We found only small fluctuations in mean procrastination levels over the academic year. Participants

with high perfectionistic concerns demonstrated higher mean procrastination levels at all time-points, but nei-

ther gender identity, perfectionistic concerns nor perfectionistic strivings affected the slope of the mean procrastina-
tion trajectories.

Conclusions In this cohort of Swedish university students, self-rated procrastination levels were stable over the aca-
demic year. Perfectionistic concerns, but not gender identity or perfectionistic strivings, was associated with higher
levels of procrastination.
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Background

Procrastination refers to our innate tendency to “vol-
untarily delay an intended course of action despite
expecting to be worse off for the delay” [1], reflecting
the irrational and rash behavior of postponing a task or
commitment even though it will result in negative con-
sequences. This is different from strategic delay and delay
caused by factors beyond our control as it goes against
better judgment [2]. Procrastination can occur in every
life domain but is particularly prevalent in academic set-
tings. Research on university students suggests that about
half of this population identify themselves as procrasti-
nators and that they procrastinate recurrently [3, 4]. Far
from all suffer from procrastination to such a degree that
it warrants treatment [5], but a number of investigations
nevertheless indicate that a higher level of self-reported
procrastination is related to increased symptom sever-
ity for various mental health issues. Systematic reviews
and meta-analyses with different community samples
have demonstrated small correlations with depression [1,
6] and anxiety [6], and several studies have found small
correlations with stress [7-10]. Among those who seek
help for procrastination, it has also been shown to be
negatively associated with quality of life [11]. Although
the association with academic achievement is quite weak
[1, 12], and a few studies suggest that some forms of pro-
crastination could increase performance and foster cre-
ativity [13, 14], it is generally considered to be negative
and associated with maladaptive coping strategies [15].

In a recent study by Rozental et al. [16], university
students were grouped according to their severity level
of procrastination, based on the responses to different
self-report measures. The “severe procrastinators” per-
ceived their behavior as more problematic and were more
inclined to seek professional help for procrastination
than the less severe procrastinators. Furthermore, the
severe procrastinators considered themselves to be more
negatively affected by procrastination on all life domains,
particularly concerning work/studies. They also scored
higher on self-report measures of depression, anxiety,
and stress, and lower on quality of life, and had a higher
proportion of self-reported psychiatric disorders [16].
Further, a recent cohort study found that procrastina-
tion among university students was associated, although
weakly, with several health outcomes nine months later,
including mental health, pain and health behaviors, after
controlling for a large set of potential confounders and
baseline outcome levels [17].

From a theoretical standpoint procrastination can
be conceived as a self-regulatory failure that is often
explained by the interaction of four variables; the value
associated with completing an activity, the expectancy
to achieve this value, the time that remains to attain the
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desired value, and our level of impulsivity (i.e., sensi-
tivity to delay) [18]. According to this model, the Tem-
poral Motivation Theory (TMT), time is of particular
importance as future goals are valued less, “discounted’,
than those that are within our reach, a phenomenon
known as hyperbolic discounting [19]. Similarly, impul-
sivity suggests that access to more immediate gratifica-
tions will result in preference reversal where we likely
will choose proximal over distal rewards once we pur-
sue an activity. Hence, the proximity of value is key to
initiate a task or commitment, which is presumed to
affect procrastinators more than others [1]. Assuming
such a hyperbolic trajectory, our motivation should
increase, while procrastination decrease, slowly and
incrementally as we move closer to our deadline. This is
believed to be especially cumbersome in contexts that
have set working schedules (i.e., fixed intervals), such as
an academic setting where assignments and exams are
to be completed at the end of the semester.

Few studies have tested the hyperbolic nature of
procrastination in real life using longitudinal study
designs. Steel, Brothen, and Wambach [20] investigated
152 university students with regard to procrastination
and performance on several occasions during an intro-
ductory course in psychology. The results showed that
procrastinators and non-procrastinators did not dif-
fer in terms of their intentions, but that procrastina-
tors exhibited greater difficulties acting upon them. In
essence, procrastinators did less work in the beginning
of the course, only to find themselves having to catch
up later on, which in turn affected their performance
on the final exam negatively. Steel, Svartdal, Thun-
diyil, and Brothen [21] used a similar approach with
171 university students, measuring procrastination
and performance also during an introductory course
in psychology. The findings demonstrated that goal-
pursuit matched a hyperbolic curve, with procrastina-
tors generally doing fewer assignments per day, except
towards the end: “On the final day, maximal procrasti-
nators are showing a very sharp curve, completing over
nine assignments on average, which is eleven times
the highest average daily output for non-procrastina-
tors” [21]. Similar evidence has been demonstrated by
Yerdelen, McCaffrey, and Klassen [22] among 182 uni-
versity students drawn from an educational psychol-
ogy participant pool and followed over one semester.
Meanwhile, Moon and Illingworth [23], who recruited
303 university students from an introductory course in
psychology, found a different curvilinear trend, where
procrastination increased rather than decreased over
a period of one semester. However, in this latter study,
a proxy for procrastination was used instead of a self-
report measure (i.e., hours allocated to studying), and
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the semester included several deadlines rather than one
single end point.

Albeit providing some evidence for a hyperbolic tra-
jectory among procrastinators, previous research is
also limited by including relatively few and homogene-
ous participants (mostly university students in psychol-
ogy) and employing short time series (ranging from 11
weeks to one semester). Whether similar results are pos-
sible to obtain among a larger and more diverse sample
and over longer periods is unclear, warranting further
investigations using a longitudinal study design. Moreo-
ver, it remains to be seen what variables affect the ten-
dency to delay a task or commitment over time. To date,
most studies on this issue have been cross-sectional,
demonstrating a robust relationship between such per-
sonality traits as impulsivity and procrastination [1, 6].
However, a few notable exceptions exist. Steel, Brothen,
and Wambach [20] failed to find relationships with fac-
ets of personality, mood, and affect at baseline, and
trends of procrastination over time. Meanwhile, Steel
et al. [21] demonstrated that self-rated distractibility (i.e.,
being unable to suppress needs and desires) was posi-
tively related to procrastination, as was fear of failure (but
when also accounting for lack of energy this association
was reduced). Lastly, Yerdelen, McCaffrey, and Klassen
[22] were unable to demonstrate that baseline academic
self-efficacy affected changes in procrastination over the
semester.

Following the scarcity of research employing a lon-
gitudinal study design in investigating the hyperbolic
trajectory of procrastination, further studies should be
performed. This also includes exploring other possible
variables to understand what might affect trajectories of
procrastination. Females typically have a developmental
advantage over males in terms of inhibition and self-con-
trol when entering the university [1, 6]. This advantage
could potentially influence the trajectory of procrastina-
tion, as impulsivity is one of the factors hypothesized to
influence procrastination trajectories in the TMT [18].
Furthermore, perfectionism is also relevant to examine
as it is characterized by being concerned over making
mistakes and setting high standards [24], which can lead
to procrastination and be particularly problematic in an
academic setting. Perfectionism is a multidimensional
construct consisting of perfectionistic concerns (i.e.,
being self-critical and overly concerned about not living
up to one’s own or others’ standards), as well as perfec-
tionistic strivings (i.e., striving to be perfect and having
high expectations). Differentiating the two has demon-
strated that perfectionistic concerns is positively corre-
lated with procrastination, while perfectionistic strivings,
on the other hand, is negatively correlated with procrasti-
nation [25], suggesting that it is the more anxiety-related
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aspects of perfectionism that leads to postponement
and may be of interest to examine in relation to the ten-
dency to procrastinate over time [16]. Theoretically, high
perfectionistic strivings may affect the value assigned
to completing an activity (leading to less procrastina-
tion when the deadline is far away), while perfectionistic
concerns may be more closely related to the expectancy
of completing the activity (leading to more procrastina-
tion when deadlines are far). This is highly speculative,
however, as research of the effect of perfectionism on
procrastination trajectories is lacking. A better under-
standing of the assumed hyperbolic trajectory of procras-
tination in an academic setting and possible moderating
variables could provide insights into when and for whom
interventions targeting procrastination may have the
greatest effect.

The purpose of the current study was to investigate
trajectories of procrastination at four time points over
one year to determine whether mean levels of pro-
crastination follow a hyperbolic trajectory, as well as to
examine if gender identity and perfectionism moderate
the trajectory. As higher education in Sweden typically
employs final exams and assignments at the end of each
semester, it is hypothesized that mean procrastination
levels will be higher early on during the semester and
less distinguished towards the end of the semester (i.e.,
a decreasing trend), in accordance with present theoreti-
cal assumptions [18], and previous findings [20-22]. Fur-
ther, we hypothesize that procrastination will be higher
among males and participants with higher perfectionistic
concerns, but lower among participants with high per-
fectionistic strivings. Given lack of prior knowledge, we
have no a-priori hypotheses on how gender identity and
perfectionism may modify the trajectory of procrastina-
tion levels over the academic year.

Methods
Design and study population
The current study leveraged data from the Sustainable
University Life cohort (SUN) (http://clinicaltrials.gov/
ID: NCT04465435), that include university students at
undergraduate or masters’ levels with at least two semes-
ters left of their academic studies. Participants were
recruited from eight universities in the greater Stock-
holm area (the capitol and most populated region in Swe-
den, with 2.34 million inhabitants) and Orebro, with data
collection ongoing between August 2019 to December
2021. The targeted universities constitute a convenience
sample aiming to represent a variety of different educa-
tional programs

Invited university students received information about
the study through in-class presentations by study staff
and/or received an email with information and an access
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link to the web-survey. Information about the study
was also distributed through relevant forums and social
media (e.g., student unions and information screens on
campus). Participants agreeing to participate were fol-
lowed with web-surveys every three months for one year.
The study was approved by the Swedish Ethical Review
Authority (2019-03276, 2020-01449, 2022-01435-02)
and all participants provided informed consent electroni-
cally before entering the study. More information on the
data collection and methodology is available in the study
protocol [26].

Data organization

The current study was restricted to participants enter-
ing the SUN-study during September 2020, in order to
create a sample that was measured at comparable times
during the semester. As procrastination was not meas-
ured at the baseline assessment, the sample includes only
participants who responded to at least the first follow-up
survey, labelled “Late semester” (Fig. 1). This first follow-
up occurred between December 8, 2020, and January 25,
2021, and was defined as “Late semester”; the second
follow-up period occurred between March 8, 2021, and
April 17, 2021, and was defined as “Mid-semester”; the
third follow-up period occurred between June 16, 2021,

Invited in September 2020
(n=11761)
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and July 15, 2021, and was defined as “After semester”
and the fourth follow-up period occurred between Sep-
tember 8, 2021, and October 14, 2021, and was defined
as “Early semester”. Participants responding after the
defined time-periods were excluded from this analysis.

Measures

Demographic information such as age, type of education,
and highest level of parental education was collected in
the baseline survey.

Exposures/moderators

Gender identity was collected in the baseline survey
using the question “How do you define your gender iden-
tity?’, with response categories “Female’”, “Male’, “Other’,
and “Do not want to identify with either of these iden-
tities” The two latter categories were collapsed into the
category “Other gender” for presentation of the sample in
Table 1.

Perfectionistic concerns and perfectionistic strivings
were measured using the Frost Multidimensional Perfec-
tionism Scale (FMPS) [27], subscales Concerns over Mis-
takes (FMPS-CM) and Personal standards (FMPS-PS).
The FMPS-CM consists of nine items and the FMPS-PS
of seven items. These are originally rated on a 5-point

.| Did not respond before the end of

Baseline
September 2020
(n=1835)

16% of invited students

Late semester follow-up
December 8t — January 25t
(n =1410)

12% of invited students

Mid semester follow-up
March 8t — April 17t
(n =1328)
Follow-up rate: 94%

After semester follow-up
June 6t — July 15t
(n=1197)
Follow-up rate: 85%

Early semester follow-up
September 8t — October 14t
(n=1126)
Follow-up rate: 80%

September (n = 9926)

Fig. 1 Flowchart of the inclusion of participants. The follow-up rate is calculated based on the 1410 participants in the analytic sample
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Table 1 Baseline characteristics for the full sample and stratified by gender identity, perfectionistic concerns, and perfectionistic

strivings

Study sample

Gender identity®

Perfectionistic concerns Perfectionistic strivings

(n=1410) Female Male High Low High Low
(n=795) (n=606) (n=698) (n=712) (n=686) (n=724)

Procrastination, M (SD)° 134 (5.3) 13.2(5.3) 135(5.3) 144 (5.4) 12.3(5.0) 13.2(5.4) 135(5.2)
Age, M (SD) 232(5.0) 23.5(5.5) 22.8(4.7) 23.1(4.5) 233(5.7) 229(4.7) 235(5.5)
Gender

Female, n (%) 795 (56%) - 440 (63%) 355 (50%) 398 (58%) 397 (55%)

Male, n (%) 606 (43%) - - 255 (37%) 351 (49%) 286 (42%) 320 (44%)

Other gender, n (%)° 9 (1%) - - - - -
Education type

Medical/health, n (%) 240 (17%) 188 (24%) 51 (8%) 117 (17%) 123 (17%) 108 (16%) 132 (18%)

Technical, n (%) 944 (67%) 438 (55%) 500 (83%) 461 (66%) 483 (68%) 472 (69%) 472 (65%)

Social science/Humanities, n (%) 224 (16%) 169 (21%) 53 (9%) 119 (17%) 105 (15%) 105 (15%) 119 (16%)

Other, n (%)° 2 (0%) - - - - -
Highest parental education level

University, n (%) 1026 (73%) 573 (72%) 448 (74%) 503 (72%) 523 (73%) 494 (72%) 532 (73%)

Below university, n (%) 384 (27%) 222 (28%) 158 (26%) 195 (28%) 189 (27%) 192 (28%) 192 (27%)
Place of birth

Sweden, n (%) 1102 (78%) 626 (79%) 469 (77%) 544 (78%) 558 (78%) 519 (76%) 583 (81%)

Nordic countries, n (%) 23 (2%) 17 (2%) 6 (1%) 8 (1%) 15 (2%) 7 (1%) 16 (2%)

Europe, n (%) 98 (7%) 52 (7%) 46 (8%) 47 (7%) 51 (7%) 61 (9%) 37 (5%)

Outside Europe, n (%) 187 (13%) 100 (13%) 85 (14%) 99 (14%) 88 (12%) 99 (14%) 88 (12%)

? Excluding participants stating another gender identity than Female or Male
b Measured at the first follow-up labelled “Late term”

©Not presented in the crosstabulation due to low cell counts

Likert-scale from 1 (Strongly Agree) to 5 (Strongly Dis-
agree), but in the current study items were rated on a
6-point scale from 0 (Strongly Agree) to 5 (Strongly Disa-
gree). The items are summed to give a total score for each
subscale. Cronbach’s a at baseline was 0.90 for the FMPS-
CM and 0.87 for the FMPS-PS in this sample. We applied
a median split of both scales to create “high” and “low”
groups on the perfectionism variables.

Outcome

Procrastination was measured using five items from the
Swedish translation of the Pure procrastination scale
(PPS) [11]. The items were rated on a Likert-scale rang-
ing from 1 (“Very rarely or does not represent me”) to 5
(“Very often or always represents me”) and summed to
give a total procrastination score ranging 5—25. This short
version of the PPS includes items 4—8 from the full PPS.
Items 4—8 were chosen as our measure of procrastination
since they have shown adequate psychometric proper-
ties when used in non-clinical samples, including scalar
invariance between males and females [28], which was
deemed important in relation to our research questions.
These five items reflect the dimension “implemental or

irrational delay” and excludes items reflecting “decisional
procrastination” (items 1-3) and “timeliness/prompt-
ness” (items 9—12). Therefore, this short scale reflects the
acratic nature of procrastination, while excluding aspects
that are more related to decision-making and being less
affected by cultural differences concerning punctuality
[28]. Cronbach’s a was 0.91 at the “Late term” follow-up
in this sample.

Statistical analyses

Baseline characteristics of the sample are presented in as
means and standard deviations or as counts and percent-
ages, both for the full sample and stratified by the moder-
ating variables in Table 1.

The trajectory of mean procrastination levels over the
academic year was estimated using generalized estimat-
ing equations (GEE) with unstructured working correla-
tion matrices, identity link functions and gaussian error
distributions, with time-of-semester treated as a cate-
gorical variable. Differences in trajectories between gen-
der identity and level of perfectionism were assessed by
building models that included interaction terms between
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these variables and time-of-semester, with a separate
model for each of the moderating variables.

No covariates were used in the analyses of procrastina-
tion levels over time for the full group, since the effect of
time-of-semester is unlikely to be affected by any other
factors and thereby not subject to confounding. Nor
were any other covariates included in the moderation
analyses of gender identity, as any covariates were likely
to be on the causal pathway. Participants stating another
gender identity than female or male were excluded from
this analysis (n=9). Models examining the interaction
between the two respective perfectionism dimensions
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and time of semester, were adjusted for age, gender
identity (female, male, or other), highest level of paren-
tal education (university level or below university level),
and place of birth (Sweden, Nordic countries, Europe, or
Outside Europe), as these were assumed to potentially
confound the moderation effects of the perfectionism
dimensions.

Results from these analyses are presented as estimated
means and presented along with 95% Confidence Inter-
vals (CI) in Figs. 2, 3, 4, 5 and Supplemental eTable 1.
The overall differences in trajectories between the expo-
sure levels (gender identity, perfectionistic strivings, and
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perfectionistic concerns) were tested by using ANOVA-
tests on the interaction terms between the exposure vari-
ables and the time-of-semester variable at an a-level of
0.05.

To assess the effect of loss to follow-up we compared
the analyses of the full sample to complete case analy-
ses. This sensitivity analysis is performed to assess the
potential bias in the mean levels of procrastination over
time that may arise if participants with higher levels of

procrastination are lost to follow-up more frequently
compared to participants with lower levels of procrasti-
nation. These results are presented in eTable2.

All analyses were performed using R version 4.1.2.

Results

A total of 11 761 university students were invited
to participate in the SUN-study during September
2020, and 1835 joined the study before the end of this
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month. Of those entering, 1410 responded to the “Late
semester” follow-up in December/January, where pro-
crastination was first measured and were included
in our sample. Of the 1410 participants included in
the sample, 94% (n=1328) responded to the “Mid-
semester” follow-up, 85% (n=1197) responded to the
“After semester” follow-up, and lastly, 80% (n=1126)
responded to the “Early semester” follow-up (Fig. 1).

The mean age of the sample was 23 years (SD=5),
56% were females, the majority was studying at techni-
cal education programs (67%) and most had at least one
parent with university education (73%) (Table 1). Mean
(SD) observed procrastination levels at each time-point
were: 13.4 (5.3) at Late-Semester, 13.3 (5.6) at Mid-
Semester, 12.9 (5.7) After-Semester and 13.0 (5.6) at
Early-semester.

The trajectory of mean procrastination score in the full
sample is presented in Fig. 2. The estimated mean pro-
crastination score at the “Late semester” follow-up was
13.4 (95% CI [13.1, 13.7]). The slope of the mean pro-
crastination score was -0.1 (95% CI [-0.3, 0.1]) points at
the “Mid semester” follow-up, -0.4 (95% CI [-0.6, -0.2])
points at the “After semester” follow-up, and -0.3 (95%
CI [-0.6, -0.1]) points at the “Early semester” follow-up.
Estimated mean levels at each time-point are presented
in Fig. 2 and eTablel.

The estimated trajectories of mean procrastination
scores for males and females are presented in Fig. 3 and
eTable 1. At the Late term follow-up, the difference in
mean procrastination score between males and females
was 0.4 (95% CI [-0.1, 1.0]). The difference in the slopes
of procrastination scores over time between males and
females were -0.1 (95% CI [-0.5, 0.3]) at the “Mid semes-
ter” follow-up, -0.3 (95% CI [-0.7, 0.2]) at the “After
semester” follow-up, and -0.4 (95% CI [-0.8, 0.1]) at the
“Early semester” follow-up. An ANOVA of the interac-
tion terms between gender identity and time-of-semes-
ter showed that there were no significant differences in
the slopes of the trajectories between males and females
(p=0.42).

Adjusted trajectories of mean procrastination scores
for the groups with high and low levels of perfection-
istic concerns are presented in Fig. 4 and eTable 1. The
adjusted difference between the groups was -2.1 (95%
CI [-2.7, -1.6]) at the “Late semester” follow-up. The dif-
ference in slopes between the groups were -0.2 (95% CI
[-0.6, 0.2]) at the “Mid semester” follow-up, -0.2 (95%
CI [-0.7, 0.2]) at the “After semester” follow-up, and -0.1
(95% CI [-0.6, 0.3]) at the “Early semester” follow-up. An
ANOVA of the interaction terms between perfectionis-
tic concerns and time-of-semester showed no significant
overall difference in slopes over time between the groups
(p=0.76), after accounting for the other covariates.
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Adjusted trajectories of mean procrastination scores
for the groups with high and low perfectionistic striv-
ings are shown in Fig. 5 and Supplemental eTable 1. At
the “Late semester” follow-up, the adjusted difference
in mean procrastination score between the low and the
high group was 0.4 (95% CI [-0.2, 0.9]). The difference in
slopes between the groups were -0.4 (95% CI [-0.8, 0.0])
at both the “Mid semester” follow-up and at the “After
semester” follow-up, and -0.3 (95% CI [-0.8, 0.1]) points
at the “Early semester” follow-up. An ANOVA of the
interaction terms demonstrated that there was no sig-
nificant interaction between perfectionistic strivings and
time-of-semester overall (p=0.16), after accounting for
the other covariates.

Sensitivity analyses were performed by restricting the
sample to the 981 participants who responded at all fol-
low-ups (Supplemental eTable 2). The results were very
similar to the main analyses, with the estimated means
differing by a maximum of 0.3 points between the main
analyses and the sensitivity analyses.

Discussion

The current study assessed mean levels of procrastination
among university students in Sweden at four time-points
over the semesters to determine the trajectory of mean
procrastination over the academic year. Overall, mean
levels of self-rated procrastination were stable over time,
demonstrating very little fluctuation over the academic
year. Mean procrastination levels were slightly higher
late in the semester compared to early in semester and
after the semester, thus contradicting our hypothesis of a
hyperbolic trajectory, but these differences were only 0.4
points or less on the procrastination scale ranging 5-25.
This finding differs from prior research, which generally
indicates a decreasing trend of procrastination towards
the end of a semester [20, 21], albeit with one exception
that instead found an increase [22]. This discrepancy in
relation to prior research might be due to several reasons.
First, the current study only used items 4—8 (implemen-
tal or irrational delay) on the PPS, thereby omitting the
other two factors, i.e., decisional procrastination (items
1-3) and lateness/timeliness (items 9-12). Investigating
only implemental or irrational delay was deemed appro-
priate as it represents the more acratic nature of procras-
tination than the other two factors [28]. However, using
all items of the PPS might have revealed a different trend
and may be used in future research to assess the trajec-
tory of procrastination for both the full measure and
each of the subscales. Second, implemental delay should
primarily be affected by contextual antecedents, such as
when trying to execute goal-directed behavior (e.g., stud-
ying for an upcoming exam). This was difficult to capture
in the current study as assessment were made at several
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predetermined time-points rather than at specific cur-
ricular deadlines (e.g., handing in a course assignment).
Moving forward, research on the potential hyperbolic
nature of procrastination ought therefore to use a similar
study design as Steel et al. [18], who explored procrasti-
nation in close relation to specific tasks during a course
rather than a complete semester. Steel et al. [21] also
argue that this type of research should preferably be made
using much more frequent measurement points, such as
implementing Ecological Momentary Assessment.

Self-reported procrastination, as used in the current
study, may also differ somewhat from actual behavior,
particularly when being measured at certain time-points.
It is thus unclear whether the scores over the semesters
reflect overt behavior. Previous research suggest that
self-reports are in fact valid assessments of procrastina-
tion (c.f., [29]). However, studies like these usually cor-
relate such measures with objective outcomes. To what
extent the results of the current study correspond to
real-life procrastination by the university students, as in
experiencing difficulties initiating study-relevant activi-
ties or meeting deadlines, is unclear but could have been
examined using grade point averages or course comple-
tion rates. Steel, Brothen, and Wambach [20], for exam-
ple, found a negative relationship between self-reported
procrastination and performance on the final exam.
Likewise, Steel et al. [21] were able to demonstrate that
the number of completed assignments increased dra-
matically closer to the end of the course. Future studies
should therefore use a combination of assessments, both
self-report measures and objective outcomes, to explore
procrastination among university students.

As for gender identity, male university students were
not more prone to procrastinate in the current study,
and showed a similar trajectory as female students, con-
tradicting our hypothesis that males would have higher
levels of procrastination. However, the influence of gen-
der might not be as pronounced as sometimes argued in
the literature [30]. Although a significant difference has
been found in systematic reviews and meta-analyses [1,
6], correlations have generally been small (rs=-0.05 and
-0.08) and may not be of relevance in real-world situa-
tions. Yet, it remains to be seen if gender identity plays
a role in moderating the level of procrastination in cer-
tain age groups, such as among high-school or college
students, where a developmental advantage for females
could be more evident.

One finding of the current study that helps shed some
new light on our understanding of procrastination is the
relationship with perfectionism. From a clinical point
of view, perfectionism is often mentioned as a predis-
posing factor to procrastination that should be targeted
in psychological treatment [5]. Still, research has long
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been unable to support such a relationship [1], which
might have been due to not differentiating between per-
fectionistic concerns and perfectionistic strivings [25].
Our results showed that university students in the cur-
rent study who exhibited higher levels of self-reported
perfectionistic concerns did procrastinate to a greater
degree across all of time-points of the academic year, in
line with our hypothesis and some prior findings [16, 25],
although with no clear differences in trajectories between
the groups. Our results imply that perfectionistic con-
cerns are related to elevated procrastination levels across
the academic year, regardless of the time of the semester.
It is therefore possible that perfectionistic concerns are
more closely related to a general tendency to procras-
tinate, rather than levels of procrastination at specific
time-points in relation to a deadline. The failure to find
differences in trajectories may however also reflect the
fact that we were not able to measure academic dead-
lines directly, as noted above. Meanwhile, perfectionistic
strivings did not seem to play a role in their tendency to
procrastinate, which was in contrast to our hypothesis
and to the negative correlation reported by Sirois [25].
Further research needs to be performed regarding both
perfectionism dimensions and their relationship with
procrastination. It is nevertheless reasonable to expect
an influence of perfectionistic concerns on performance
and academic achievements as it characterized by being
highly self-critical of oneself and anxious about one’s per-
formance. This may be particularly relevant among those
university students who lack self-efficacy and the skills
necessary for setting up successful study routines.

It is important to note that the findings in the current
study do not preclude assessments of procrastination to
be used as a way of identifying those university students
that may warrant some support. High scores on the PPS
still has a negative relationship to different aspects of
well-being [16, 17], suggesting that monitoring procras-
tination by self-reports is a feasible way to detect those
who struggle in an academic setting and provide effec-
tive interventions, such as cognitive behavior therapy
administered via the Internet or in a group setting [31].
Similarly, this can be combined with a measure of perfec-
tionism to detect those university students who are also
overly concerned about their performance and might
need some additional help. Lastly, given the fact that a lot
of university students do procrastinate and perceive their
behavior as problematic [16], teachers should consider
how they can set up a study environment that prevents,
or at least minimizes, procrastination from occur-
ring. In a review by Svartdal et al. [32], several relatively
straightforward examples are provided. This includes
such aspects as creating more tangible subgoals instead
of relying on distal deadlines during a course, building
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self-efficacy by regular feedback, using stimulus control
(e.g., removing distracting elements), and teaching basic
study skills.

Strengths and limitations

One of the strengths of the current study is that we were
able to include a large and diverse sample of Swedish
university students and follow them with high response-
rates over time. High response-rates are important, since
drop-out, especially if this was overrepresented among
those with high procrastination levels, could bias the
estimation of mean procrastination levels. The diversity
of the sample, together with the naturalistic setting in
which data was collected, increase our confidence that
the results apply to real world situations. We also con-
ducted sensitivity analyses using only complete cases,
that indicated that loss to follow-up did not affect our
estimated trajectories. A limitation of the current study
is that our sample, although diverse, is not representative
of the overall student population. First, only 12% of the
invited students were included in this sample, which was
partly due to restricting the sample to participants who
entered before the end of September 2020. Further, our
sample contains a majority of technical students, which is
not representative of Swedish university students overall.
For instance, these students may differ in terms of sched-
uled education and timing of exams, which could affect
trajectories of procrastination. Thus, even with a diverse
sample and a naturalistic data collection, we cannot be
certain that our results generalize to the overall student
population. Further, gender identity is often aligned with
sex assigned at birth and influenced by gender norms, on
which we have no data. This precludes conclusions on the
relative importance of gender identity vs sex or gender
in relation to procrastination. Finally, we are limited by
our design where procrastination was measured at pre-
determined time-points, rather than in relation to actual
academic deadlines. This design limits our ability to com-
prehensively evaluate the TMT.

Conclusions

We found that mean levels of procrastination, specifi-
cally the factor implemental delay, were stable over the
academic year and did not follow the hypothesized
hyperbolic trajectory in this cohort of Swedish university
students. The shape of the trajectory was not influenced
by gender identity, perfectionistic concerns, or perfec-
tionistic strivings. Students with high perfectionistic con-
cerns did, however, show higher levels of procrastination
throughout the academic year, while procrastination lev-
els were similar with regards to gender identity and per-
fectionistic strivings.
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