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Abstract: Background: Sleep plays a key role in our overall function, and sleep insufficiency has
been highlighted as a major health issue. ‘Bedtime procrastination’—i.e., needlessly delaying the
time one goes to bed without external reasons—is one reason for sleep insufficiency. The present
research aims to explore the interrelationships among Bedtime Procrastination, other domains of
Procrastination, and routine-related variables. Methods: The mediating effects of Wake-up Time and
Dinner Time on the relationship between Bedtime Procrastination and General Procrastination, Aca-
demic Procrastination, and Perceived Importance of Sleep were tested. Self-reported questionnaires
were used, and the sample comprised of 446 university students. Results: A partial mediation model
was found. General Procrastination, Academic Procrastination, and Perceived Importance of Sleep
showed direct effects on Bedtime Procrastination. Moreover, Academic and General Procrastination
were positively associated with Bedtime Procrastination, whereas Perceived Importance of Sleep
was negatively associated with Bedtime Procrastination. Indirect effects of the Perceived Importance
of Sleep and General Procrastination, as mediated by Wake-up Time and Dinner Time, on Bedtime
Procrastination were also found. Conclusions: Personal routines (Wake-up Time and Dinner Time)
along with individual characteristics (General and Academic Procrastination) and beliefs (perceived
importance of sleep) may affect Bedtime Procrastination. Present results highlight the complexity of
Bedtime Procrastination.

Keywords: bedtime procrastination; academic procrastination; general procrastination; sleep;
university students

1. Introduction

Sleep plays a fundamental role in the restoration of the organism, as well as in the
maintenance of homeostasis and the overall functioning of the individual [1]. Literature
shows that sleep loss or short sleep duration can have a detrimental impact on the mental
health (e.g., contribute to depression and anxiety symptoms, suicidal ideation) [2–5] and
physical health (e.g., increased susceptibility to infectious diseases, diabetes, obesity, and
cardiovascular diseases) of individuals [6–9]. Sleep insufficiency is a widespread problem
that not only affects individuals with sleep-related disorders, but the general population as
well [10,11]. Although causes for sleep insufficiency are manifold, one possibility is that
individuals are procrastinating their bedtime, and thus not having a full night of sleep [12].

Bedtime Procrastination is the delay of sleep time before going to bed, in the ab-
sence of external reasons that justify these behaviors [12]. Bedtime Procrastination is
associated with later wake-up times, later dinner times [13–15], morningness and evening-
ness [16,17], depression symptoms, anxiety, and insomnia [18,19]. Needlessly delaying
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sleep time has already been researched in a variety of populations and within different age
groups [12,13,16,20], with literature showing that university students tend to engage in
more Bedtime Procrastination compared to the general population [13].

Most procrastination arises as a means to avoid an aversive task; however, sleep is
considered by most people an enjoyable task [21]. Explanations for this complex phe-
nomenon have come forth, such as the influence of a person’s chronotype (i.e., biological
approach) [16,20], i.e., eveningness and morningness, with eveningness-type adolescents
showing a greater tendency to postpone bedtime; a self-regulation failure (i.e., psychologi-
cal perspective), through the lack of self-control and inability to resist distractors [12,22].
Other reasons for procrastinating bedtime could be the pre-bedtime routines (e.g., flossing,
taking out contacts) if they become aversive to the person [23]. Individuals can also pro-
crastinate bedtime by losing track of time due to being absorbed in an activity, deliberately
delaying it to have more time to engage in other activities, or purposely delaying it to fall
asleep more easily [15].

Considering the complexity of the phenomenon of Bedtime Procrastination and from
a psychological point of view, the present paper aims to contribute to the Bedtime Procras-
tination literature by examining the roles that some individual and routine-related factors
may contribute to this behavior. Particularly, we examined the relationships of (i) pro-
crastination in two different life domains (i.e., general and academic); (ii) the individual’s
perceived importance of sleep; and (iii) routine-related variables (i.e., Dinner Time and
Wake-up Time), with Bedtime Procrastination.

There is an extended scientific debate around the nature of procrastination, one com-
monly held view that it is a characteristic of the individual, and therefore, transversal to
several life domains. The opposing understanding argues context dependency, in which
case, procrastination is then domain-specific [24]. So far, research has provided support
for both views. Some results suggest that procrastination is linked to genetic and per-
sonality traits, such as impulsivity [25,26], while others suggest that procrastination is a
consequence of the characteristics of the task being put off, such as perceived attractiveness
or difficulty [27,28]. Nevertheless, there has been a call for a more integrative view of
procrastination, one that reflects a combination of individuals’ features with characteristics
of the task [24].

In line with this latter proposition, we examined the role of General and Academic
Procrastination on Bedtime Procrastination. Although General Procrastination as a trait
is still to be fully verified, it has been associated with negative health consequences [12].
In fact, General Procrastination is associated with shorter sleep times and overall worse
sleep quality [29], making it a relevant variable for our study. In addition, General Pro-
crastination is associated with Academic Procrastination [24,27,30]. In turn, Academic
Procrastination has been extensively studied over the years and is highly prevalent. In
fact, it has been estimated that up to 80% of university students procrastinate at some
point in their academic path [31], and inclusively, 40.5% have self-identified themselves
as frequent procrastinators [32]. The detrimental impacts of procrastinating academic
tasks are substantial and well documented, those of which include low academic scores,
emotional distress, anxiety coupled with a feeling of failure [33–35], and higher amounts
of stress [36]. Literature reports that for 20% to 30% of university students, procrastina-
tion presents a chronic problem with effects on academic performance [34] and quality of
life [37]. Importantly, poor sleep quality and excessive sleepiness are associated with poor
grades [38,39].

Regarding the variable, perceived importance of sleep, literature pertaining to the aca-
demic domain shows that attributing little importance to academic performance in a specific
course is associated with high levels of procrastination on that specific course [40]. This
suggests that personal views about the importance of sleep can affect Bedtime Procrastination.

Lastly, regarding the routine-related factors, we analyzed two variables that have
previously been identified to be relevant in regard to Bedtime Procrastination: Dinner Time
and Wake-up Time [13,14]. In a qualitative study, many people indicated that they delayed
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going to bed because they believed that they would be unable to sleep if they tried to bed
earlier at a time when they felt excess amounts of energy [15]. We believe that this excess
of energy could happen due to certain delayed routines, such as later dinner and wake-up
times. In fact, previous research shows that having dinner later is associated with higher
Bedtime Procrastination [14].

As stated above, the purpose of this study was to examine the effects of three predictor
variables (General Procrastination, Academic Procrastination, and Perceived Importance of
Sleep) on Bedtime Procrastination among university students. Particularly, we examined
how this effect is mediated (totally or partially) by the routine-related variables, Dinner
Time and Wake-up Time, while statistically controlling for the effects of Gender and Failed
Courses, both over the mediator variables (Dinner Time and Wake-up Time) and predictor
variables (General Procrastination, Academic Procrastination, and Perceived Importance
of Sleep).

Grounded on previous research, three models (Figure 1) were devised with the fol-
lowing hypotheses
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Figure 1. Prediction models of the Bedtime Procrastination. Total mediation model, only coefficients
a and b are statistically significant; Partial mediation model, coefficients a, b, and c are statistically
significant; No mediation model (only coefficient c is statistically significant). Failed courses and
gender are treated as covariates to statistically control their effect.

1.1. Total Mediation Model

This model predicts indirect effects. It is hypothesized that the predictor variables
(General Procrastination, Academic Procrastination, and Perceived Importance of Sleep)
explain Bedtime Procrastination only indirectly (through Dinner Time and Wake-up Time).
Particularly, it is expected that the indirect effects are positive for General and Academic
Procrastination, and negative for Perceived Importance of Sleep. In Figure 1, coefficient c will
not be statistically significant, whereas coefficients a and b will be statistically significant.

1.2. Partial Mediation Model

This model predicts direct and indirect effects. It is hypothesized that the predictor
variables (General Procrastination, Academic Procrastination, and Perceived Importance of
Sleep) explain the criterion variable (Bedtime Procrastination) both directly and indirectly
through the mediator variables (Dinner Time and Wake-up Time). Particularly, it is expected
that the direct and indirect effects are positive for General and Academic Procrastination,
and negative for Perceived Importance of Sleep. In Figure 1, all coefficients (a, b, and c) will
be statistically significant.
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1.3. No Mediation Model

This model predicts only the direct effects of the predictor variables (General Procras-
tination, Academic Procrastination, and Perceived Importance of Sleep) over the criterion
variable (Bedtime Procrastination). It is hypothesized that the three-predictor variables sig-
nificantly and directly explain Bedtime Procrastination. Particularly, it is expected that both
General and Academic Procrastination positively explain Bedtime Procrastination, whereas
the Perceived Importance of Sleep negatively explains Bedtime Procrastination. More-
over, indirect effects of the predictor variables over the criterion variable are not expected,
through either Dinner Time or Wake-up Time. In Figure 1, coefficient c will be statistically
significant and positive, whereas coefficients a and b will not be statistically significant.

2. Materials and Methods
2.1. Participants

A total of 733 university students enrolled in the online survey. From this total,
287 were excluded from the analysis because they did not complete the full questionnaire
(completion rate of 60.8%). Of the 446 participants that voluntarily completed the full
survey, 312 (70.0%) were female. The mean age was 23.7 years (SD = 5.49, range 18–57),
174 (39.0%) were bachelor’s degree students, 206 (46.2%) were master’s degree students,
and 66 (14.8%) were doctorate’s degree students. Participants were enrolled in distinct
domains as follows: sciences and technology, social sciences, medicine, economics and
management, arts and humanities, and law.

2.2. Instruments
2.2.1. Socio-Demographic Questionnaire

The socio-demographic questionnaire included questions about the participants’ age,
sex, university degree, current year of enrollment, and number of failed courses.

2.2.2. Routine-Related Variables

The routine-related variables included were that of Dinner Time and Wake-up Time,
assessed by asking participants about the time interval they usually have dinner (e.g.,
before 7:00 p.m., between 8:30 p.m. and 10:00 p.m., after 10:00 p.m.) and the time interval
they usually wake-up (e.g., before 7:00 a.m., between 8:00 a.m. and 9:00 a.m.).

2.2.3. General Procrastination Scale (GPS-9)

GPS-9 is a short version of Lay’s General Procrastination Scale [41] that reliably
assesses global, trait-like tendencies towards procrastination across a variety of tasks [42].
This is a nine-item instrument (e.g., “I generally delay before starting work I have to do”),
with three of these items being reverse scored (e.g., “I often have a task finished sooner
than necessary”). All items are answered in a five-point Likert-like scale from 1 (false) to
5 (true of me). Total scores ranged between 9 and 45, with higher scores indicating a greater
tendency towards general, or chronic, procrastination. The current adapted version for the
Portuguese population has a Cronbach’s alpha of 0.89.

2.2.4. Academic Procrastination Scale

To measure procrastination towards academic tasks, the instrument developed by
Kljajic and Gaudreau [40] was used. This is a three-item instrument (e.g., “How often do
you procrastinate on academic tasks in general?”) and items are answered on a five-point
Likert-like scale from 1 (never) to 5 (always). Totals scores ranged from 3 to 15 with higher
scores indicating more procrastination on academic tasks. The current adapted version to
the Portuguese population has a Cronbach’s alpha of 0.85.

2.2.5. Perceived Importance of Sleep Scale

This instrument was built for the purposes of the present study and was based on the
‘Importance scale’ developed by Kljajic & Gaudreau [40]. This is a three-item instrument
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(e.g., “How important is it for you to have a good night’s sleep?”) with the aim of capturing
participants’ perceived value of sleep. Items were answered on a five-point Likert-like scale
from 1 (not important at all) to 5 (totally important). Total scores ranged from 3 to 15, with
higher scores indicating higher perceived sleep value. A factor analysis was conducted.
The Kaiser–Meyer–Olkin measure verified the adequacy of the sample for the analysis
with the value of KMO = 0.73. Bartlett’s test of sphericity χ2 (3) = 936.726 was significant
(p < 0.001) and indicated that it was appropriate to apply a principal component analysis.
Data showed a solution with one factor, accounting for 84.24% of the variance (Cronbach’s
alpha of 0.90).

2.2.6. Bedtime Procrastination Scale

The Portuguese version of the Bedtime Procrastination Scale [14], originally developed
by Kroese et al. [10], was used to evaluate Bedtime Procrastination. The adapted version is
a nine-item instrument (e.g., “I go to bed later than I had intended”), with four of these
items being reverse scored (e.g., “I can easily stop engaging with my activities when it is
time to go to bed”). All items are answered in a five-point Likert-like scale from 1 (never)
to 5 (always). Total scores ranged between 9 to 45 with higher scores indicating more
engagement in Bedtime Procrastination (Cronbach’s alpha for the current study = 0.90).

2.3. Procedure

The online survey targeting university students was shared via social media (e.g.,
Facebook, WhatsApp), the university institutional e-mail, and through personal contacts.
Qualtrics Survey Software© 2021 Qualtrics® (Qualtrics, Provo, UT, USA) was used as the
primary tool in the construction and data collection of the survey. An informed consent was
obtained from each participant prior to their participation in the study. Participation was
voluntary, anonymous, and unpaid, and participants could quit the survey anytime without
prejudice. Students were invited to respond individually to the self-reported questionnaires
that included all the aforementioned measures. Completion of the survey took an average
of 10 min. Data collection took place between December 2019 and January 2020.

2.4. Data Analysis

The data were analyzed as follows. First, we analyzed the statistical properties of the
variables included in the study (means, standard deviations, asymmetry, and kurtosis), as
well as the correlation matrix and the missing values. As the percentage of missing values
was low (n = 21; 0.59%), they were treated through the multiple imputation procedure.
Secondly, the path models of Figure 1 (no mediation, total mediation, and partial mediation)
were fit with the AMOS 22 program in IBM® SPSS® [43]. The strategy followed for the
adjustment of the three models was as follows: (i) calculate the adjustment of the three basic
models (no mediation, total mediation, and partial mediation); (ii) select the best model
of the three and adjust it again including the two covariates (gender and failed courses);
(iii) re-specify the model eliminating statistically non-significant coefficients. The final
mediational model was fitted using the bootstrapping procedure. This procedure is very
useful when the sample of participants is not very large, as in our case, and its objective is
to reduce bias within the analysis, and thus ensure accurate statistics, thanks to the random
resampling of the sample.

The models were adjusted, and results were evaluated according to the typically
used criteria: Chi-square, Root Mean Square Residual (RMR), Goodness of Fit Index (GFI),
Adjusted Goodness of Fit Index (AGFI), Tucker-Lewis Coefficient (TLI), Comparative Fit
Index (CFI), Root Mean Square Error of Approximation (RMSEA), Akaike Information
Criterion (AIC), Bayes Information Criterion (BIC), and Expected Cross-Validation Index
(ECVI). While the first seven indexes provide information on the degree of fit of the
theoretical model to the collected data, AIC and BIC are used to decide which competing
model best fits. Finally, ECVI informs us of the extent to which these results could be
replicated in an independent sample. There is evidence of a good fit when χ2 has a p > 0.05;
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RMR < 0.05; GFI, AGFI and TLI ≥ 0.90; CFI ≥ 0.95; and RMSEA ≤ 0.06. The best model is
the one that gets the smallest AIC and/or BIC. On the other hand, there is evidence of safety
in the data obtained when the ECVI of our model is lower than that of the saturated model.
The effect size of the regression coefficients was evaluated using Cohen’s d statistic [44].

3. Results
3.1. Descriptive Statistics

Table 1 shows the descriptive statistics and correlation matrix of the variables included
in the model. Results show that 67.8% of the correlations are statistically significant
and the Bartlett sphericity test indicates that the correlation matrix is adequate for the
analysis (χ2 (28) = 560.34, p < 0.001). Moreover, the Kaiser–Meyer–Olkin for the sampling
adjustment is acceptable (KMO = 0.649). Additionally, regarding the criteria established
by Gravetter and Walnau [45], asymmetry and kurtosis indicate a normal, univariate,
distribution of the data, except for the variable, Perceived Importance of Sleep. Altogether,
the Mardia coefficient suggests a multivariate normality of the data (M = 1.685; t = 1.407;
p > 0.05).

Table 1. Descriptive statistics and Pearson correlations.

− GP AP PIS BP DT WU FC GE

GP −
AP 0.714 ** −
PIS −0.060 0.021 −
BP 0.429 ** 0.388 ** −0.242 ** −
DT 0.161 ** 0.119 * −0.171 ** 0.195 ** −
WU 0.178 ** 0.145 ** −0.113 * 0.161 ** 0.202 ** −
FC 0.150 ** 0.159 ** −0.043 0.036 0.049 0.124 ** −
GE −0.073 −0.055 0.149 ** −0.050 −0.013 −0.222 ** −0.094 * −
M 3.122 3.314 4.624 3.234 2.560 2.520 0.314 1.700
SD 0.818 0.883 0.602 0.885 0.610 0.865 0.465 0.459
SK −0.114 −0.130 −1.813 −0.341 0.176 0.261 0.805 −0.873
KU −0.417 −0.436 3.467 −0.756 −0.401 −0.682 −1.359 −1.234

General procrastination (GP); Academic procrastination (AP); Perceived importance of sleep (PIS); Bedtime
Procrastination (BP); Dinner Time (DT); Wake-up Time (WU); Failed courses (FC); Gender (GE; 1 = boys, 2 = girls);
Mean (M); Standard deviation (SD); Skewness (SK); Kurtosis (KU).* p < 0.05; ** p < 0.01.

Correlational tests indicate no statistically significant difference between females and
males regarding the three types of procrastination (General, Academic, and Bedtime).
However, females show a tendency to ascribe more value to sleep (Perceived Importance
of Sleep) than males. In addition, females have less failed courses than males. Finally,
the three procrastination variables are highly, positively associated with each other, and
significantly positively correlated with Dinner Time and Wake-up Time.

3.2. Selection of the Best Model

The three aforementioned models were tested: no mediation model (Model 1 in
Table 2), total mediation model (Model 2 in Table 2), and partial mediation model (Model 3
in Table 2). Considering the criteria previously described (i.e., Chi-square, RMR, GFI, AGFI,
TLI, CFI, RMSEA), results of the goodness of fit of the models indicate the rejection of the
total mediation model (Model 2) (all indices indicate a poor adjustment). Similarly, the
no mediation model (Model 1) shows some level of adjustment although not completely
satisfactory (see Table 2). The RMR, GFI, and the AGFI scores allow for the acceptance
of Model 1, still, other parameters, such as TLI or CFI, and especially RMSEA, suggest
rejection of the model. Lastly, Model 3, which includes direct and indirect effects (partial
mediation model), shows a good fit. However, this model is unstable since it has zero
degrees of freedom, which means that no probability level can be assigned to the chi-
square statistic. Thus, we added some free parameters, i.e., those parameters that were not
statistically significant. Consequently, the result of the fit of the partial mediation model
re-specified (Model 3-R in Table 2) was completely satisfactory. Lastly, Model 3-R was fit by
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adding gender and failed courses as co-variables (Model 3-R’ in Table 2). Results indicate a
good fit of the model, although not as good as the fit of Model 3-R without the co-variables.

Table 2. Selecting the best of competing models.

Direct Effects Model (No
Mediation)

Model 1

Indirect Effects Model
(Total Mediation)

Model 2

Direct and Indirect
Effects Model (Partial

Mediation-R)
Model 3-R

Partial Mediation Model-R (with
Gender and Failed Courses as

Covariables)
Model 3-R’

χ2 37.248 109.313 1.929 33.403
df 6 3 3 14
p <0.001 <0.001 0.587 0.003

RMR 0.051 0.087 0.009 0.021
GFI 0.974 0.932 0.999 0.981

AGFI 0.909 0.526 0.990 0.952
TLI 0.843 0.070 0.968 0.928
CFI 0.937 0.786 0.987 0.964

RMSEA 0.108 0.282 0.032 0.056
AIC 67.248 145.313 37.929 77.403
BIC 128.753 219.119 111.735 167.610

ECVI
Default model 0.151 0.327 0.085 0.174

Saturated model 0.094 0.094 0.094 0.162

To summarize, the goodness-of-fit indexes suggest that the model including direct
and indirect effects re-specified (partial mediation model), without co-variables, is the
best fit among the three models tested. Additionally, statistics of the AIC and BIC of this
model are the smallest of the three models (AIC = 37.929; BIC = 111.735). Therefore, all
data converge to select Model 3-R as the best fit. Lastly, Model 3-R is the only one in
which the ECVI value is lower than that of the saturated model (default model = 0.085 vs.
saturated model = 0.094). This finding suggests that this model is reliable to predict future
models, with good fit in independent samples of similar size.

3.3. Direct, Indirect, and Total Effects in the Bedtime Procrastination Model (Model 3-R)

Table 3 shows the standardized regression coefficients of the direct and indirect effects,
as well as the co-variances, confidence intervals at 90%, estimation errors, significances
for the estimated coefficients, and the effect size for the fit of Model 3-R (partial media-
tion model).

Data support the partial mediation model of Dinner Time and Wake-up Time on the
relationship between General Procrastination, Academic Procrastination, and Perceived Im-
portance of Sleep and Bedtime Procrastination. Note that the inclusion of the co-variables,
Gender and Failed Courses, in the model did not result in a better fit of the model. Figure 2
displays the direct effects that were statistically significant. First, the three predictor vari-
ables (General Procrastination, Academic Procrastination, and Perceived Importance of
Sleep) directly explain the criterion variable (Bedtime Procrastination). Likewise, General
Procrastination and Perceived Importance of Sleep also explain Bedtime Procrastination
indirectly through the mediator variables, Dinner Time and Wake-up Time. Contrary to our
hypothesis, Academic Procrastination only has a direct effect over Bedtime Procrastination.
Overall, data indicate that the greater the General and Academic Procrastination and the
less the Perceived Importance of Sleep, the greater the Bedtime Procrastination.
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Table 3. Results of the fit of Model 3-R (partial mediation model) with bootstrapping procedure (500
bootstrap samples).

Estimate LO90 UP90 SE p d

Direct Effects
AP→ BP 0.195 0.079 0.316 0.071 <0.001 0.319

GP→WU 0.172 0.097 0.240 0.045 <0.001 0.355
GP→ DT 0.151 0.049 0.200 0.046 0.006 0.253
GP→ BP 0.276 0.165 0.387 0.066 <0.001 0.429

PIS→WU −0.102 −0.187 −0.025 0.049 0.026 0.209
PIS→ DT −0.162 −0.221 −0.055 0.050 0.018 0.303
PIS→ BP −0.229 −0.278 −0.152 0.038 <0.001 0.502
WU→ DT 0.164 0.084 0.236 0.047 <0.001 0.338
DT→ BP 0.093 0.020 0.163 0.043 0.030 0.212

Total Indirect Effects
GP→ BP via DT 0.014 0.005 0.031 0.007 0.067 0.174
PIS→ BP via DT −0.015 −0.035 −0.004 0.009 0.076 0.169
WU→ BP via DT 0.015 0.004 0.033 0.008 0.071 0.171

Covariances
AP→ AG 0.515 0.450 0.575 0.038 <0.001 1.425
AP→ PIS 0.011 −0.026 0.053 0.024 0.645 0.043
PIS→ AG −0.030 −0.062 0.011 0.022 0.187 0.120

Estimate (standardized regression weights), LO90 (Lower 90%), UP90 (Upper 90%), SE (standardized errors),
General procrastination (GP); Academic procrastination (AP); Perceived importance of sleep (PIS); Bedtime
Procrastination (BP); Dinner Time (DT); Wake-up Time (WU).
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Regarding the indirect effects, data indicate that the total indirect effects are smaller
than expected, i.e., smaller than the direct effects. Dinner Time and Wake-up Time are only
marginally mediator variables (the size of the indirect effects is not excessively relevant).
Furthermore, regarding the independent variables of the model (General Procrastination,
Academic Procrastination, and Perceived Importance of Sleep), only the procrastination
variables are related with each other. Lastly, it is important to highlight that the criterion
variable of the model (Bedtime Procrastination) is significantly explained by the model,
despite the modest amount of variance explained (25%).
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4. Discussion

Sleeping the recommended number of hours is vital for various brain functions [11,46],
learning [47,48], and maintenance of physical and mental health [48,49]. Bedtime Procrastina-
tion is one reason that may inhibit an individual from attaining this amount of recommended
hours, becoming an obstacle to overall individual functioning [10]. Hence, to overcome sleep
insufficiency, it seems important to deepen the knowledge about the Bedtime Procrastina-
tion phenomenon.

Literature has been stressing the importance of considering the transversal nature of
procrastination across different domains of an individual’s life [24]. Thus, in this study, we
examined procrastination in three different domains: General, Academic, and Bedtime.
In addition, regarding Bedtime Procrastination, it has been suggested that routines may
play a key role in this behavior, although data on this topic is limited [13–15,24]. Thus,
this study also attempts to add to literature on this aspect. All considered, the purpose of
this paper was to explore the interrelationships among Bedtime Procrastination, Academic
Procrastination, General Procrastination, Wake-up Time, Dinner Time, and Perceived
Importance of Sleep. Additionally, the mediational role of Wake-up Time and Dinner Time
on the relationship of General Procrastination, Academic Procrastination, and Perceived
Importance of Sleep, with Bedtime Procrastination was also explored.

Results showed that there is a relationship between General Procrastination and
Academic Procrastination; particularly being that the higher the procrastination towards
general tasks (e.g., shopping at the last minute), the higher the procrastination in academic
tasks (e.g., delay academic tasks beyond the reasonable). This result is consistent with
previous literature on Academic Procrastination that found a correlation with General
Procrastination [24,27,30]. Moreover, in the present study, both General Procrastination
and Academic Procrastination were positively associated with, and provide explana-
tion for, Bedtime Procrastination. The relationship between these variables suggests that
individuals who are more prone to procrastinate in general (e.g., daily life tasks) and
academically (e.g., finishing a paper), are also more likely to delay their intended hour
of going to bed. Although there is a lack of research on this topic, Li et al. [29] found
that General Procrastination was indeed associated with shorter sleep times and over-
all worse sleep quality, which according to our results, could be the result of Bedtime
Procrastination. Present data could also help to explain the relationship between poor
sleep quality and excessive sleepiness with poor grades [38,39]. The direct effects of the
present model contribute to the idea that procrastination may be transversal to different life
domains [26,27,37,50,51]—i.e., an individual who procrastinates in one life domain is more
likely to procrastinate in other domains.

Still, regarding the direct effects of the present model, Perceived Importance of Sleep
was negatively associated with Bedtime Procrastination, i.e., individuals who attribute
less value to sleep were more likely to procrastinate when it was time to go to bed. This
result is similar to previous findings regarding Academic Procrastination, where little
importance being attributed to performing well in a certain course is associated with
high levels of procrastination on that specific course [40]. This suggests that changes
on personal views about the importance of sleep could also bring about changes upon
Bedtime Procrastination.

Lastly, regarding the indirect effects of the model tested, a mediational role of Dinner
Time on the relationship between General Procrastination and Perceived Importance of
Sleep and Bedtime Procrastination was found. That is, the more students procrastinate in
general tasks, and the less they perceive sleep as important, the later they have dinner; and
the later they have dinner, the more they procrastinate their bedtime. This means that the
effect of General Procrastination and Perceived Importance of Sleep on Bedtime Procrastina-
tion is likely to occur when students have dinner later in the evening. Magalhães et al. [14]
also found that Bedtime Procrastination was associated with later dinner times. In addition,
although students who procrastinate in general tasks and attribute less value to sleep are
more likely to wake-up later, Wake-up Time does not predict Bedtime Procrastination.
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Nevertheless, individuals who wake-up later tend to have dinner later too. Altogether,
these results suggest that a lack of routine may contribute to Bedtime Procrastination.

Overall, the present study confirmed the partial mediation model hypothesis, i.e.,
the predictor variables (General Procrastination, Academic Procrastination, and Perceived
Importance of Sleep) explain Bedtime Procrastination, both directly and indirectly, through
one mediator variable (Dinner Time). In fact, there is an effect of the predictor variables on
dinnertime, and there is an effect of Dinner Time on Bedtime Procrastination. However,
even if participants have dinner earlier, they are still likely to procrastinate their bedtime if
they procrastinate in general tasks and perceive sleep to have little importance.

All considered, the present results contribute to a continuously expanding view
that procrastination could be transversal to several life domains of the individual [24].
Additionally, these results also suggest that accomplishing routines may be important to
curbing Bedtime Procrastination. Thus, the plan for mitigating Bedtime Procrastination
should include the promotion of sleep routines, as well as the promotion of strategies that
support routine schedules in different life domains at the same time. To address these
aspects, the design of future interventions may wish to focus on training self-regulation
strategies related to routines and time management that could be applied to different
domains of life. For example, design programs that address priority-setting skills (e.g.,
start a new activity or prepare to go to bed) and monitoring skills (e.g., reminders that it is
almost time for dinner) [15]. Moreover, programs could also consider including an initial
session with a brief intervention focusing on the relevance and benefits of sleep to improve
the individual’s Perceived Importance of Sleep. This session could include information
about the importance of sleep for health and overall functioning. In fact, there is evidence
that brief interventions are cost-effective in promoting positive attitudes towards different
topics [52,53]. Particularly, research in the academic domain shows that interventions
focusing on highlighting the relevance of a topic are effective in improving the utility
value that students attribute to that topic [54]. Thus, this same strategy could be effective
regarding the sleep domain.

Although the present research entails an advancement in the understanding of the
Bedtime Procrastination phenomenon, some potential limitations should be acknowledged
when interpreting the results. First, the study is correlational, which does not provide
solid grounds for causality of the effects. Future research could use a longitudinal design
to understand how stable these behaviors may be throughout time, and if changes in
one variable could lead to changes in others. Second, the data collection was entirely
conducted online through self-reported questionnaires. Nevertheless, since the measures
used reported a high reliability, we believe that this limitation did not affect our results.
Moreover, it is not possible to guarantee the representativeness of the present findings,
since we did not ask the participants about their area of residence. Nevertheless, the current
study’s survey was shared with students from different universities from several areas
of Portugal (e.g., North, South, Islands), which gives us confidence that a wide range of
socioeconomic and cultural backgrounds have been covered. In addition, it was not possible
to guarantee a balance between genders of the respondents. Lastly, the present study
considers variables that add to the literature, suggesting that procrastination intersects
several life domains of the individual. However, studies integrating several domains of
procrastination are scarce, which highlights the need to further examine the transversal
nature of the phenomenon, while continuing to explore domain-specific aspects. In the
present study, we looked at the issue of Bedtime Procrastination from a psychological point
of view. However, as suggested by Kroese et al. [55], we recognize that the phenomenon
of Bedtime Procrastination is complex, and can be researched from different perspectives
(e.g., biological). Therefore, future research could consider studying the role of distinct
types of variables or aspects that may be unique to Bedtime Procrastination, such as
the bedroom environment, household sleep and meal routines, tiredness, and circadian
preferences (i.e., morningness/eveningness). Particularly, considering that research has
been emphasizing the role of light on alertness and sleep [56] as well as the influence of a
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person’s chronotype on Bedtime Procrastination [20], the design of future studies could
include physiology-based circadian model measures as controls of Bedtime Procrastination.

5. Conclusions

Overall, the results of the present study contribute to the existing literature, shedding
light on the continuously expanding view that procrastination could be transversal to
several life domains of the individual. To understand more deeply the etiology of Bedtime
Procrastination, we tested the mediating and indirect roles of Wake-up Time and Dinner-
time on the relationship between Academic Procrastination and General Procrastination
and Bedtime Procrastination, as well as the subjective value attributed to sleep. Our results
showed that the predictor variables explain Bedtime Procrastination both directly and
indirectly, through dinnertime. These findings are expected to shed some light in the
design of future interventions on Bedtime Procrastination. For example, the promotion of
strategies that help to accomplish routines (e.g., dinnertime) may be important in reducing
Bedtime Procrastination. Finally, future research could be developed with a longitudinal
design and consider the study of other possible predictors that may have a significant
influence on Bedtime Procrastination. For example, perception of tiredness throughout the
day and the role of circadian rhythm of the individuals.
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13. Herzog-Krzywoszanska, R.; Krzywoszański, Ł. Bedtime Procrastination, Sleep-Related Behaviors, and Demographic Factors in
an Online Survey on a Polish Sample. Front. Neurosci. 2019, 13, 963. [CrossRef]

14. Magalhães, P.; Cruz, V.; Teixeira, S.; Fuentes, S.; Rosário, P. An Exploratory Study on Sleep Procrastination: Bedtime vs.
While-in-Bed Procrastination. Int. J. Environ. Res. Public Health 2020, 17, 5892. [CrossRef]

15. Nauts, S.; Kamphorst, B.A.; Stut, W.; De Ridder, D.T.D.; Anderson, J.H. The Explanations People Give for Going to Bed Late: A
Qualitative Study of the Varieties of Bedtime Procrastination. Behav. Sleep Med. 2019, 17, 753–762. [CrossRef]

16. Kadzikowska-Wrzosek, R. Self-regulation and bedtime procrastination: The role of self-regulation skills and chronotype. Pers.
Individ. Differ. 2018, 128, 10–15. [CrossRef]

17. Przepiórka, A.; Błachnio, A.; Siu, N.Y.-F. The relationships between self-efficacy, self-control, chronotype, procrastination and
sleep problems in young adults. Chrono Int. 2019, 36, 1025–1035. [CrossRef]

18. Chung, S.J.; An, H.; Suh, S. What do people do before going to bed? A study of bedtime procrastination using time use surveys.
Sleep 2019, 43, 43. [CrossRef] [PubMed]

19. Guo, J.; Meng, D.; Ma, X.; Zhu, L.; Yang, L.; Mu, L. The impact of bedtime procrastination on depression symptoms in Chinese
medical students. Sleep Breath. 2020, 24, 1247–1255. [CrossRef] [PubMed]

20. Kühnel, J.; Syrek, C.; Dreher, A. 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. 2018, 9, 77. [CrossRef]
[PubMed]

21. Gershuny, J. National Utility: Measuring the Enjoyment of Activities. Eur. Sociol. Rev. 2012, 29, 996–1009. [CrossRef]
22. Kroese, F.M.; De Ridder, D.T.D.; Eevers, C.; Adriaanse, M.A. Bedtime procrastination: Introducing a new area of procrastination.

Front. Psychol. 2014, 5, 611. [CrossRef] [PubMed]
23. Nauts, S.; Kamphorst, B.A.; Sutu, A.E.; Poortvliet, R.; Anderson, J.H. Aversive Bedtime Routines as a Precursor to Bed-time

Procrastination. Eur. Health Psychol. 2016, 18, 80–85.
24. Klingsieck, K.B. Procrastination in Different Life-Domains: Is Procrastination Domain Specific? Curr. Psychol. 2013, 32, 175–185.

[CrossRef]
25. Arvey, R.D.; Rotundo, M.; Johnson, W.; Zhang, Z.; McGue, M. The determinants of leadership role occupancy: Genetic and

personality factors. Leadersh. Q. 2006, 17, 1–20. [CrossRef]
26. Gustavson, D.E.; Miyake, A.; Hewitt, J.K.; Friedman, N.P. Genetic relations among procrastination, impulsivity, and goal-

management ability: Implications for the evolutionary origin of procrastination. Psychol. Sci. 2014, 25, 1178–1188. [CrossRef]
[PubMed]

27. Steel, P. The nature of procrastination: A meta-analytic and theoretical review of quintessential self-regulatory failure. Psychol.
Bull. 2007, 133, 65–94. [CrossRef]

28. Van Eerde, W.W. Procrastination: Self-regulation in Initiating Aversive Goals. Appl. Psychol. 2000, 49, 372–389. [CrossRef]
29. Li, X.; Buxton, O.M.; Kim, Y.; Haneuse, S.; Kawachi, I. Do procrastinators get worse sleep? Cross-sectional study of US adolescents

and young adults. SSM Popul. Health 2020, 10, 100518. [CrossRef]
30. Mann, L. Procrastination Revisited: A Commentary. Aust. Psychol. 2016, 51, 47–51. [CrossRef]
31. O’Brien, W.K. Applying the Transtheoretical Model to Academic Procrastination; ProQuest Information & Learning: Ann Arbor, MI,

USA, 2002; Volume 62, p. 5359.
32. Argiropoulou, M.I.; Kalantzi, A.; Ferrari, J.R. Academic Procrastination in Greek Higher Education: Shedding Light on a

Darkened yet Critical Issue. Psychol. J. Hell. Psychol. Soc. 2020, 21, 149–160. [CrossRef]
33. Clariana, M. Procrastinació Acadèmica; Universitat Autònoma de Barcelona: Barcelona, Spain, 2009; ISBN 978-84-490-2600-3.

http://doi.org/10.1016/j.jad.2016.09.046
http://www.ncbi.nlm.nih.gov/pubmed/27736737
http://doi.org/10.1016/j.jad.2018.04.087
http://www.ncbi.nlm.nih.gov/pubmed/34104330
http://doi.org/10.3390/healthcare7010037
http://www.ncbi.nlm.nih.gov/pubmed/30841553
http://doi.org/10.5664/jcsm.7176
http://doi.org/10.1038/oby.2007.118
http://doi.org/10.1177/1359105314540014
http://doi.org/10.1093/sleep/zsy221
http://doi.org/10.3389/fnins.2019.00963
http://doi.org/10.3390/ijerph17165892
http://doi.org/10.1080/15402002.2018.1491850
http://doi.org/10.1016/j.paid.2018.02.015
http://doi.org/10.1080/07420528.2019.1607370
http://doi.org/10.1093/sleep/zsz267
http://www.ncbi.nlm.nih.gov/pubmed/31680171
http://doi.org/10.1007/s11325-020-02079-0
http://www.ncbi.nlm.nih.gov/pubmed/32415501
http://doi.org/10.3389/fpsyg.2018.00077
http://www.ncbi.nlm.nih.gov/pubmed/29456519
http://doi.org/10.1093/esr/jcs077
http://doi.org/10.3389/fpsyg.2014.00611
http://www.ncbi.nlm.nih.gov/pubmed/24994989
http://doi.org/10.1007/s12144-013-9171-8
http://doi.org/10.1016/j.leaqua.2005.10.009
http://doi.org/10.1177/0956797614526260
http://www.ncbi.nlm.nih.gov/pubmed/24705635
http://doi.org/10.1037/0033-2909.133.1.65
http://doi.org/10.1111/1464-0597.00021
http://doi.org/10.1016/j.ssmph.2019.100518
http://doi.org/10.1111/ap.12208
http://doi.org/10.12681/psy_hps.23273


Int. J. Environ. Res. Public Health 2021, 18, 7796 13 of 13

34. Kim, K.R.; Seo, E.H. The relationship between procrastination and academic performance: A meta-analysis. Pers. Individ. Differ.
2015, 82, 26–33. [CrossRef]

35. van Eerde, W. A meta-analytically derived nomological network of procrastination. Pers. Individ. Differ. 2003, 35, 1401–1418.
[CrossRef]

36. Pychyl, T.A.; Sirois, F.M. Procrastination, Emotion Regulation, and Well-Being. In Procrastination, Health, and Well-Being; Sirois,
F.M., Pychyl, T.A., Eds.; Academic Press: San Diego, CA, USA, 2016; pp. 163–188. ISBN 978-0-12-802862-9.

37. Steel, P.; Ferrari, J.R. Sex, Education and Procrastination: An Epidemiological Study of Procrastinators’ Characteristics from A
Global Sample. Eur. J. Pers. 2013, 27, 51–58. [CrossRef]

38. Gaultney, J.F. The Prevalence of Sleep Disorders in College Students: Impact on Academic Performance. J. Am. Coll. Health 2010,
59, 91–97. [CrossRef]

39. Ma, X.; Meng, D.; Zhu, L.; Xu, H.; Guo, J.; Yang, L.; Yu, L.; Fu, Y.; Mu, L. Bedtime procrastination predicts the prevalence and
severity of poor sleep quality of Chinese undergraduate students. J. Am. Coll. Health 2020, 1–8. [CrossRef]

40. Kljajic, K.; Gaudreau, P. Does it matter if students procrastinate more in some courses than in others? A multilevel perspective on
procrastination and academic achievement. Learn. Instr. 2018, 58, 193–200. [CrossRef]

41. Lay, C.H. At last, my research article on procrastination. J. Res. Pers. 1986, 20, 474–495. [CrossRef]
42. Sirois, F.M.; Yang, S.; van Eerde, W. Development and validation of the General Procrastination Scale (GPS-9): A short and reliable

measure of trait procrastination. Pers. Individ. Differ. 2019, 146, 26–33. [CrossRef]
43. Arbuckle, J.L. Amos (Version 22.0) [Computer Program]; IBM SPSS: Chicago, IL, USA, 2013.
44. Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Routledge Academic: New York, NY, USA, 1988.
45. Gravetter, F.; Wallnau, L. Introduction to the t statistic. In Essentials of Statistics for the Behavioral Sciences; Hague, J., Matray, T.,

Williams, T., Sarkisian, L., Eds.; Cengaged Learning: Wadsworth, OH, USA, 2013; pp. 3–36.
46. Lund, H.G.; Reider, B.D.; Whiting, A.B.; Prichard, J.R. Sleep Patterns and Predictors of Disturbed Sleep in a Large Population of

College Students. J. Adolesc. Health 2010, 46, 124–132. [CrossRef] [PubMed]
47. Kirov, R.; Uebel, H.; Albrecht, B.; Banaschewski, T.; Rothenberger, A.; Disorders, S.I.C.P. Two faces of rem sleep in normal and

psychopathological development. Eur. Psychiatry 2011, 26, 422–423. [CrossRef]
48. Krueger, J.M.; Rector, D.M.; Roy, S.; Van Dongen, H.P.A.; Belenky, G.; Panksepp, J. Sleep as a fundamental property of neuronal

assemblies. Nat. Rev. Neurosci. 2008, 9, 910–919. [CrossRef] [PubMed]
49. Diekelmann, S.; Born, J. The memory function of sleep. Nat. Rev. Neurosci. 2010, 11, 114–126. [CrossRef]
50. Schouwenburg, H.C.; Lay, C.H. Trait procrastination and the Big-five factors of personality. Pers. Individ. Differ. 1995, 18, 481–490.

[CrossRef]
51. Sirois, F.M. Procrastination and Stress: Exploring the Role of Self-compassion. Self Ident. 2014, 13, 128–145. [CrossRef]
52. Rosário, P.; Pereira, B.; Magalhães, P.; Moreira, T.; Mesquita, S.; Fuentes, S.; Núñez, J.C.; Vallejo, G. A brief school-based

intervention on Gypsy culture: A longitudinal cluster randomized trial. J. Educ. Res. 2020, 113, 462–474. [CrossRef]
53. Pereira, B.; Magalhães, P.; Núñez, J.C.; Vallejo, G.; Pereira, A.; Lopes, S.; Rosário, P. Elementary school students’ attitudes towards

cerebral palsy: A raising awareness brief intervention. Int. J. Incl. Educ. 2021, 1–16. [CrossRef]
54. Gaspard, H.; Parrisius, C.; Piesch, H.; Kleinhansl, M.; Wille, E.; Nagengast, B.; Trautwein, U.; Hulleman, C.S. The Potential

of Relevance Interventions for Scaling Up: A Cluster-Randomized Trial Testing the Effectiveness of a Relevance Intervention in Math
Classrooms; University of Tübingen: Tübingen, Germany, 2020.

55. Kroese, F.M.; Adriaanse, M.A.; Evers, C.; Anderson, J.; De Ridder, D. Commentary: 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. 2018, 9, 915. [CrossRef] [PubMed]

56. Tekieh, T.; Lockley, S.W.; Robinson, P.A.; McCloskey, S.; Zobaer, M.S.; Postnova, S. Modeling melanopsin-mediated effects of light
on circadian phase, melatonin suppression, and subjective sleepiness. J. Pineal Res. 2020, 69, e12681. [CrossRef]

http://doi.org/10.1016/j.paid.2015.02.038
http://doi.org/10.1016/S0191-8869(02)00358-6
http://doi.org/10.1002/per.1851
http://doi.org/10.1080/07448481.2010.483708
http://doi.org/10.1080/07448481.2020.1785474
http://doi.org/10.1016/j.learninstruc.2018.06.005
http://doi.org/10.1016/0092-6566(86)90127-3
http://doi.org/10.1016/j.paid.2019.03.039
http://doi.org/10.1016/j.jadohealth.2009.06.016
http://www.ncbi.nlm.nih.gov/pubmed/20113918
http://doi.org/10.1016/S0924-9338(11)72130-7
http://doi.org/10.1038/nrn2521
http://www.ncbi.nlm.nih.gov/pubmed/18985047
http://doi.org/10.1038/nrn2762
http://doi.org/10.1016/0191-8869(94)00176-S
http://doi.org/10.1080/15298868.2013.763404
http://doi.org/10.1080/00220671.2020.1855096
http://doi.org/10.1080/13603116.2021.1900420
http://doi.org/10.3389/fpsyg.2018.00915
http://www.ncbi.nlm.nih.gov/pubmed/29942269
http://doi.org/10.1111/jpi.12681

	Introduction 
	Total Mediation Model 
	Partial Mediation Model 
	No Mediation Model 

	Materials and Methods 
	Participants 
	Instruments 
	Socio-Demographic Questionnaire 
	Routine-Related Variables 
	General Procrastination Scale (GPS-9) 
	Academic Procrastination Scale 
	Perceived Importance of Sleep Scale 
	Bedtime Procrastination Scale 

	Procedure 
	Data Analysis 

	Results 
	Descriptive Statistics 
	Selection of the Best Model 
	Direct, Indirect, and Total Effects in the Bedtime Procrastination Model (Model 3-R) 

	Discussion 
	Conclusions 
	References

