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Abstract

Objectives Procrastination is a common behavior in our daily life that can lead to detrimental consequences, and previous
studies have shown that female college students are more vulnerable to procrastination. Mindfulness-based interventions
have been used to reduce procrastination; however, little is known about how mindfulness and procrastination interplay in
everyday contexts. Therefore, the main purpose of this study was to explore the dynamic and bidirectional relation between
mindfulness and procrastination from a multidimensional perspective.

Method A total of 252 female college students participated in a 34-day diary study, during which they completed daily mea-
sures of procrastination and three dimensions of state mindfulness (i.e., acting with awareness, nonjudgmental acceptance,
and present-moment attention). Dynamic structural equation modeling was used to analyze the data.

Results We found a bidirectional association of daily procrastination with one dimension of state mindfulness (i.e., acting
with awareness), but not with the other two dimensions (i.e., nonjudgmental acceptance, and present-moment attention).
Specifically, higher levels of acting with awareness predicted individuals’ lower levels of procrastination the next day (f
= -0.042, 95% CI [-0.070, -0.019]), which enhanced their subsequent levels of acting with awareness (8 = -0.087, 95% CI
[-0.113, -0.058]). This indicated a self-perpetuating virtuous cycle between acting with awareness and daily procrastination.
Conclusions Our findings provided valuable insights into mindfulness-based preventions and interventions. This study not
only supported the role of mindfulness in reducing procrastination, but more importantly, highlighted the importance of
targeting particular dimensions of mindfulness, rather than considering it as a whole, to enhance the effectiveness of mindful-
ness practices in addressing procrastination.

Preregistration This study is not preregistered.
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Procrastination has long been a worldwide concern. It was
defined as an irrational, voluntary, and unnecessary delay of
intended tasks despite its costs and negative consequences
(Ferrari et al., 1995; Simpson & Pychyl, 2009; Steel, 2007).
Approximately 95% of people admitted to procrastinating at
work (Steel, 2011), and chronic procrastination influenced
26% of people all around the world (Ferrari et al., 2005). For
college students, Solomon and Rothblum (1984) found that
at least 46% of college students reported to be engaged in
procrastination, and Rahimi et al. (2016) noted that 80—95%
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of college students frequently procrastinated when doing
academic assignments. Previous studies showed various
negative outcomes of procrastination. It was associated with
poorer academic performance (Kim & Seo, 2015). More-
over, it may lead to higher risk of health problems (Kroese,
2014), and more negative emotions such as pressure (Chun
Chu & Choi, 2005; Meier et al., 2016), anxiety (Sternberg et
al., 2020), and depression (Flett et al., 2016).

Given the prevalence and consequences of procrastina-
tion, researchers have examined the underlying mechanisms
of procrastinatory behaviors. A widely accepted consensus
was that procrastination reflected a failure of self-regula-
tion (Gagnon, 2016; Rebetez et al., 2016; Schouwenburg
& Groenewoud, 2001; Steel, 2007). Although individuals
had goals and intentions, they voluntarily chose procrastina-
tion reflecting a breakdown in their self-regulation (Rebetez
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et al., 2016; Steel, 2007). To explore the reasons for this
breakdown, researchers have proposed further explanations
from different perspectives. From a motivational perspec-
tive, the temporal motivation theory explains why people
were not sufficiently motivated to complete tasks until time
approaches the deadline (Steel & Konig, 2006). According
to the temporal discounting effect (Loewenstein & Prelec,
1992), the more distant an event was in time, the less impact
it has on the present moment. Thus, when a task was not
imminent, individuals are less aware of the current behav-
ior. This can lead to a lower motivation to act in the moment,
resulting in more procrastination. Another explanation for
why people procrastinate is from an emotion-regulation per-
spective. Sirois and Pychyl (2013) noted that a breakdown
in self-regulation often occurred when people are faced with
a boring, annoying, or frustrating task. When individuals
had uncomfortable thoughts and judgements about a task,
they tended to avoid these discomforts by setting aside their
current work and engaged in unrelated tasks, which led to
procrastination (Sirois & Pychyl, 2013; Tice & Bratslavsky,
2000). Considering that attention to the present moment
and awareness of current behavior, and judgements to one’s
experiences are key components of mindfulness (Bishop et
al., 2004), these explanations of procrastination suggested a
possible relation between procrastination and mindfulness.

Mindfulness has been defined as a process of bring-
ing attention to the moment-to-moment experience, while
being attentive to the present activities in a nonjudgmental
and receptive way (Kabat-Zinn, 2010). It could be divided
into multiple aspects, including acting with awareness, non-
judging, describing, observing, and nonreactivity (Baer et
al., 2006). Mindfulness could be trained and practiced as
a specific skill (Baer et al., 2004). According to Monitor
and Acceptance Theory (MAT), enhancing one’s mindful-
ness by strengthening their monitor skills on the present
moment and acceptance skills could improve their cogni-
tive function and the negative affectivity (Lindsay & Cre-
swell, 2017). Specifically, mindfulness helped individuals
disengage from mind wandering and automatic thoughts,
and promoted their acceptance of self-critical and negative
thoughts (Evans et al., 2009; Jha et al., 2007; Sirois & Tosti,
2012). This helped to identify their current need and inter-
ests, and reduced their avoidance of current tasks (Shapiro,
2006), suggesting that mindfulness may facilitate individu-
als’ self-regulation and reduce their tendency to procrasti-
nate (Cheung & Ng, 2019).

In fact, there was a large body of empirical evidence sup-
porting the positive effects of mindfulness on procrastina-
tion. Researchers found that dispositional mindfulness was
negatively associated with procrastination among under-
graduate students (Howell & Buro, 2011) and was predictive
of less procrastination and procrastination-related thoughts
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(Flett et al., 2016). An experimental study also showed that
people’s procrastination scores dropped significantly after
mindfulness practices (Li & Mu, 2020). In addition, lots of
mindfulness-based interventions, such as Acceptance and
Commitment Therapy, were found to be effective in reduc-
ing procrastination (Glick & Orsillo, 2015; Wang et al.,
2017).

Previous studies have confirmed the positive effects of
mindfulness on procrastination, while some other studies
have shown that procrastination in turn affects individuals’
levels of mindfulness. For example, Sirois and Tosti (2012)
found that procrastination predicted lower levels of mind-
fulness. In addition, researchers focusing on the effects of
procrastination on nonjudgmental acceptance found that
procrastinators typically evaluated themselves from a nega-
tive perspective and were prone to self-criticism, which led
to fewer nonjudgmental thoughts and more use of avoidance
strategies (Flett et al., 1995; Sirois & Stout, 2011; Tice et
al., 2001). Furthermore, Tice et al. (2001) found that using
avoidance strategies, while alleviating the unpleasant feel-
ings and thoughts brought by the current tasks, also resulted
in lower levels of attention to the present moment and
awareness of their own actions, in other words, impaired
levels of mindfulness. This suggested that procrastination
had detrimental effects on multiple aspects of mindfulness.

More importantly, some researchers have simultaneously
examined the impact of mindfulness on procrastination as
well as the impact of procrastination on mindfulness. For
example, Cheung and Ng (2019) collected four waves of
data over an 18-month period to explore the longitudinal
association between mindfulness and procrastination. Based
on a cross-lagged panel model, they found that dispositional
mindfulness predicted lower levels of subsequent procras-
tination, and procrastination predicted lower levels of sub-
sequent mindfulness. This provided direct evidence for a
bidirectional relation between mindfulness and procrastina-
tion. Similarly, Du et al. (2021) used a 3-wave longitudinal
design and found a reciprocal effect between social media
self-control failure and mindfulness. Considering that pro-
crastination was essentially a self-regulation failure (Steel,
2007), this finding indirectly supported the bidirectional
relation between mindfulness and procrastination.

Although previous studies have found a bidirectional
relation between mindfulness and procrastination, most have
been cross-sectional (Flett et al., 2016; Sirois & Tosti, 2012),
and the few longitudinal studies have collected data at only
a few time points, each spanning several months (Cheung
& Ng, 2019; Du et al., 2021). One of the main limitations
of these studies was that they could not distinguish between
traits that remained constant over time and states that fluc-
tuated over time. In recent years, an increasing number of
researchers have used dynamic structural equation modeling
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(DSEM; Asparouhov et al., 2018; Hamaker et al., 2018) to
decompose the between-person and within-person vari-
abilities and thus better understand the dynamic processes
within individuals (Hamaker & Wichers, 2017). Research-
ers noted that both mindfulness (Blanke & Brose, 2017) and
procrastination (Bdulke et al., 2021) had state components
that changed over time, and some studies have used daily
diaries (Isham et al., 2022; Pollack & Herres, 2020) or expe-
rience sampling methods (Blanke & Brose, 2017; Gadosey
etal., 2021) to investigate individuals’ mindfulness and pro-
crastination in everyday contexts. However, there is still a
lack of research using dynamic structural equation models
to explore how the relation between mindfulness and pro-
crastination unfolds over time within individuals. Thus, the
dynamic reciprocal relation between mindfulness and pro-
crastination remains to be tested.

In addition, it should be noted that previous studies typi-
cally measured state mindfulness by taking a few items from
a unidimensional trait measure of mindfulness (e.g., the
Mindful Attention Awareness Scale, MAAS; Brown & Ryan,
2003). However, Blanke and Brose (2017) pointed out that
state mindfulness was composed of multiple dimensions.
They developed the Multidimensional State Mindfulness
Questionnaire (MSMQ), which divided state mindful-
ness into three dimensions: acting with awareness (i.e., the
awareness of own activities), nonjudgmental acceptance
(i.e., “the acceptance of experiences without evaluating
(e.g., as good or bad) them”), and present-moment attention
(i.e., the attention to the present moment beyond own activi-
ties). Furthermore, they noted that different dimensions of
mindfulness might be associated differently with related
constructs and some associations might be more strongly
driven by certain dimensions of state mindfulness (Blanke
& Brose, 2017). This would have important implications for
mindfulness-based prevention and intervention practices.
Therefore, whether the bidirectional relation between state
mindfulness and state procrastination differs across dimen-
sions of state mindfulness worth further investigation.

The main purpose of the current study was to examine
the dynamic and bidirectional relation between mindfulness
and procrastination among female college students. Previ-
ous studies showed that female college students had a stron-
ger tendency to procrastinate (Cheung & Ng, 2019) and
suffered from more severe effects of procrastination (Klib-
ert et al., 2011). For example, Klibert et al. (2011) found
that procrastination positively predicted the psychological
and physical suicidal proneness of college women, but not
men, even after controlling for the effects of depression and
self-esteem. This suggested that female college students
were more vulnerable to the adverse effects of procrastina-
tion and required special attention. Thus, this study con-
ducted a 34-day diary study among female college students

to investigate the reciprocal effect between state mindful-
ness and daily procrastination, and the DSEM approach
was used to explore their autoregressive effects and cross-
lagged effects. Based on previous findings (Cheung & Ng,
2019; Du et al.,, 2021), we hypothesized that there was a
dynamic and bidirectional relation between mindfulness
and procrastination. Specifically, higher levels of mindful-
ness would predict less procrastination the next day, which
subsequently led to higher levels of mindfulness. Further-
more, from a multidimensional perspective, we analyzed
the relation between the three dimensions of state mind-
fulness (i.e., acting with awareness, nonjudgmental accep-
tance, and present-moment attention) and procrastination,
which contributed to a more comprehensive understanding
of the longitudinal associations between different compo-
nents of mindfulness and procrastination. Since existing
theoretical and empirical studies did not provide sufficient
evidence to predict which dimension of state mindfulness
was most critical in the bidirectional relation, we made the
same hypotheses for all three dimensions of state mindful-
ness, and included all dimensions of state mindfulness and
daily procrastination in a model to explore which dimension
was the primary driver of the bidirectional relation.

Method
Participants

Initially, 308 female college students enrolled in this study
and completed the eligibility test (see the Procedure section
for inclusion criteria). The final sample included 252 eli-
gible female college students whose ages ranged from 17 to
25 (M=20.325, SD=1.474). They all belonged to the Chi-
nese Han ethnicity.

Procedure

This study was part of a research project on psychological
and physical well-being of college students. The study was
conducted in Beijing, China. Participants were recruited
from social networks. First, they were required to complete
a qualification test. The inclusion criteria for subjects in this
study were (a) being female college students, (b) going to
bed after 11 p.m. every day (as the lights out time in Chinese
university dormitories is usually after 11 p.m., the link to
the online diary was sent at 11 p.m. each night, consider-
ing that sending questionnaires to participants at an early
time (e.g., 9:00 p.m.) might systematically miss the data of
feelings and behaviors between filling out the questionnaire
and going to bed, and that sending questionnaires too late
may introduce confounding factors), (c) having access to a

@ Springer



Mindfulness

smartphone every day (as participants were asked to com-
plete daily diaries via smartphone), and (d) not being quar-
antined due to the coronavirus pandemic. Those who met
the criteria were invited to participate in this study. Then,
eligible participants signed an informed consent form and
completed a long (i.e., 2025 min) questionnaire to collect
their basic information. The follow-up assessment phase
spanned the same time period for all participants (i.e., from
October 18th to November 20th, 2022), during which there
was no lockdown in Beijing and participants were in school
as usual. Over the next 34 days, participants received a text
message at 11 p.m. and answered a short (i.e., 4-5 min)
questionnaire each day before going to bed. Overall, par-
ticipants completed 94.89% (ranging from 52.94 to 100%,
SD=6.84%) of the short questionnaires, indicating high
compliance. Incentives were offered to participants based
on their completion rate. The average reward per participant
was 103.31 yuan.

Measures
State Procrastination

Daily procrastination was measured based on 6 items
from the procrastination scale of Tuckman (1991), and
we adjusted these items to capture the daily dynamics of
procrastination. An example item was “Today, I needlessly
delayed finishing jobs, even when they were important”.
The English version of the procrastination scale was first
independently translated into Chinese by two graduate stu-
dents in psychology, and inconsistency in the translation
was discussed with a psychology professor until agreement
was reached. Participants were asked to rate the extent to
which they agreed with each item from 1 (strongly dis-
agree) to 7 (strongly agree). We calculated the average
score of 6 items. Higher scores indicated higher levels of
procrastination.

A multilevel confirmatory factor analysis was con-
ducted to test the psychometric properties of the measure
of state procrastination. The 1-factor model both at the
between- and within-person level adequately fit the data:
¥*(18)=470.552, comparative fit index (CFI)=0.948, the
Tucker-Lewis index (TLI)=0.914, root mean square error
of approximation (RMSEA)=0.056, standardized root
mean square residual (SRMR)=0.031 (within) / 0.016
(between). According to Geldhof et al. (2014), level-spe-
cific reliabilities were estimated by calculating McDon-
ald’s w, which showed excellent reliabilities (w=0.892 at
the within-person level; w=0.982 at the between-person
level).
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The Multidimensional State Mindfulness Questionnaire
(MSMQ; Blanke & Brose, 2017) was used to measure
the state mindfulness. The Chinese version of the MSMQ
(Zhou et al., 2021) was used in this study. It consists of
three dimensions: acting with awareness (3 items; example
item: “I did tasks automatically without being aware of what
I’'m doing”, reverse scored), nonjudgmental acceptance (3
items; example item: “I thought some of my thoughts/feel-
ings were slightly off”, reverse scored), and present-moment
attention (3 items; example item: “I focused my attention on
the present moment”). All items were preceded by a state-
ment: “Since waking up this morning...” and participants
were asked to rate how much they agreed with the descrip-
tion of each item from 1 (not at all) to 7 (very much). The
average score of the items in each dimension was calculated.
Higher scores represent higher levels of state mindfulness.

To test the factor structure of the 9 items assessing
three-dimensional state mindfulness, a multilevel confir-
matory factor analysis was conducted, which suggested a
good model fit: ¢*(48)=450.972, CF1=0.953, TLI=0.930,
RMSEA=0.032, SRMR =0.036 (within) / 0.067 (between).
According to Geldhof et al. (2014), level-specific reliabili-
ties were estimated by calculating McDonald’s @, which
indicated acceptable reliabilities (w =0.704 for acting with
awareness, »=0.693 for nonjudgmental acceptance, and
®=0.729 for present-moment attention at the within-per-
son level; w=0.923 for acting with awareness, «=0.889
for nonjudgmental acceptance, and w=0.930 for present-
moment attention at the between-person level).

Data Analyses

First, the descriptive statistics and correlations were cal-
culated in R version 4.2.2 by using psych (Revelle, 2017)
package. Then, data were fit to a dynamic structural equation
model in Mplus version 8.8 (Muthén & Muthén, 2017), with
days (within-person level) nested within persons (between-
person level). A visual presentation of the model is depicted
in Fig. 1. First, observed variables were decomposed into
within- and between-person components. At the within-per-
son level, the person-specific autoregressive effects of and
cross-lagged effects between the three dimensions of state
mindfulness and procrastination were estimated. The con-
temporaneous residuals among the four variables were cor-
related. At the between-person level, correlations between
the random intercepts (i.e., person means of all variables),
but not random slopes (i.e., person-specific autoregressive
and cross-lagged effects) were estimated. The model was
run using a Bayesian estimator with noninformative priors
and Markov chain Monte Carlo (MCMC) algorithm. We set
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Fig. 1 Dynamic structural equation model for daily procrastination and
state mindfulness. Notes: Mindfulness A=Acting with awareness;
Mindfulness N =Nonjudgmental acceptance; Mindfulness P=Pres-
ent-moment attention. Black dots indicate person-specific autoregres-
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sive and cross-lagged effects. Solid lines with arrows indicate statisti-
cally significant effects, while dashed lines with arrows indicate effects
that were estimated in the model but not statistically significant

Table 1 Descriptive statistics and correlations between mindfulness and procrastination

M (SD within, 1CC Correlations

SD between) 1 2 3 4 5
1 Procrastination 3.677 (1.498, 1.136) 0.562 - -0.517"" -0.253"" -0.382"" -0.541*"
2 Mindfulness_A 4.669 (1.304, 0.995) 0.574 -0.794™"" - 0.263™" 0.401™"" 0.787""
3 Mindfulness N 4.149 (1.365, 1.058) 0.588 -0.575™" 0.546™" - 0.085"" 0.661"""
4 Mindfulness_P 4.532(1.042, 0.716) 0.457 -0.602""* 0.606™" 0.144" - 0.671""
5 Mindfulness 4.450 (0.938, 0.734) 0.607 -0.830™" 0.911™" 0.774™" 0.668"" -

Notes: Mindfulness A =Acting with awareness; Mindfulness N=Nonjudgmental acceptance; Mindfulness P =Present-moment attention.
ICC =Intraclass correlation. Between-person correlations are represented below the diagonal, and within-person correlations are presented

Hokok

above the diagonal. p<0.05, **"p <0.001.

the number of iterations as 50,000 and the thinning value as
10 (i.e., only 1 in every 10 iterations was used for the esti-
mation) to get more stable results (for more details please
refer to Asparouhov et al., 2018; Hamaker et al., 2018). The
model convergence was determined by using the potential
scale reduction (PSR; Asparouhov & Muthén, 2010).

Results

The descriptive statistics and Pearson correlations between
state mindfulness and state procrastination are shown in
Table 1. The intraclass correlations for procrastination,
mindfulness and its three dimensions ranged from 0.457 to
0.607, suggesting that approximately half of their variance
was within-person. Both at the between- and within-person
levels, procrastination was negatively associated with mind-
fulness as well as its three dimensions, and the three dimen-
sions of mindfulness were positively associated with each
other.

The dynamic and bidirectional relations between the
three dimensions of state mindfulness and state procrastina-
tion were examined by fitting the data to a dynamic struc-
tural equation model. The unstandardized and standardized
estimates for the fixed and random effects, and their 95%

credible intervals are shown in Table 2. The results showed
significant and positive autoregressive effects of all four
variables. The positive autoregressive effects of the three
dimensions of state mindfulness ranged from 0.164 to
0.188, which indicated that state mindfulness one day pre-
dicted state mindfulness the next day. In contrast, the posi-
tive autoregressive effect of procrastination (f=0.272) was
stronger than those of mindfulness, suggesting relatively
higher carryover or “inertia” of procrastination. When indi-
viduals had higher/lower levels of procrastination one day,
they tended to have higher/lower levels of procrastination
the following day.

More importantly, according to the results of the cross-
lagged effects, the dynamic interaction patterns between
the three dimensions of state mindfulness and procrasti-
nation were different. A bidirectional relation was found
between acting with awareness and procrastination. Spe-
cifically, higher levels of acting with awareness predicted
less procrastination the next day (f = -0.042), which sub-
sequently led to higher levels of acting with awareness (f
= -0.087). In contrast, present-moment attention and non-
judgmental acceptance were only unidirectionally related
to procrastination. Specifically, procrastination predicted
lower levels of nonjudgmental acceptance (f = -0.036) and
present-moment attention (# = -0.076) the next day, but the
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Table 2 Results of the dynamic
structural equation model

Notes: Table shows the
unstandardized and stan-
dardized estimates and

their 95% credible intervals
(CIs). Mindfulness_ A= Act-
ing with awareness;
Mindfulness N =Nonjudg-
mental acceptance;
Mindfulness P =Present-
moment attention. Bold values
indicate significant effects (zero
is not within the 95% credible

Notation Unstandardized Standardized
estimates estimates

Autoregressive effects

Mindfulness A — Mindfulness A o 0.189 [0.155, 0.220] 0.188 [0.164, 0.215]

Mindfulness N — Mindfulness N P2 0.175 [0.142, 0.216] 0.175 [0.149, 0.201]

Mindfulness P — Mindfulness P 033 0.163 [0.132, 0.203] 0.164 [0.142, 0.192]

Procrastination — Procrastination @00 0.270 [0.239, 0.307] 0.272 [0.240, 0.304]

Cross-lagged effects

Mindfulness_ A — Procrastination ?10 -0.054 [-0.088, -0.020]  -0.042 [-0.070,
-0.019]

Mindfulness N — Procrastination ®20 -0.017 [-0.051, 0.015] -0.013 [-0.039, 0.009]

Mindfulness P — Procrastination ?30 0.009 [-0.012, 0.032] 0.008 [-0.011, 0.028]

Procrastination — Mindfulness A ®01 -0.073 [-0.096, -0.052]  -0.087 [-0.113,
-0.058]

Procrastination — Mindfulness_N O -0.027 [-0.052, -0.007]  -0.036 [-0.063,
-0.011]

Procrastination — Mindfulness P 003 -0.066 [-0.091,-0.045]  -0.076 [-0.103,
-0.055]

Random variances

Autoregressive effects

Mindfulness A — Mindfulness_A - 0.020 [0.014, 0.027] -

Mindfulness N — Mindfulness N - 0.029 [0.020, 0.039] -

Mindfulness P — Mindfulness P - 0.030 [0.020, 0.046] -

Procrastination — Procrastination - 0.022[0.014, 0.032] -

Cross-lagged effects

Mindfulness A — Procrastination - 0.013 [0.005, 0.021] -

Mindfulness N — Procrastination - 0.015[0.007, 0.025] -

Mindfulness_P — Procrastination - 0.005 [0.001, 0.010] -

Procrastination — Mindfulness A - 0.002 [0.001, 0.005] -

Procrastination — Mindfulness N - 0.005 [0.002, 0.010] -

Procrastination — Mindfulness P - 0.006 [0.002, 0.011] -

Explained variance (R?)

Mindfulness_ A - - 0.083 [0.069, 0.099]

Mindfulness N - - 0.075[0.061, 0.091]

Mindfulness P - - 0.077 [0.063, 0.094]

Procrastination - — 0.134 [0.116, 0.156]

interval).

predictive effects of levels of nonjudgmental acceptance (S
= -0.013) and present-moment attention (5 =0.008) on sub-
sequent procrastination were nonsignificant.

Discussion

In this study, we collected 34-day diary data to further
explore how mindfulness and procrastination influence one
another within individuals from a multidimensional per-
spective. A novel modeling approach, DSEM, was used to
examine the dynamic reciprocal relation between the three
dimensions of state mindfulness and daily procrastination.
The results showed that mindfulness and procrastination
could predict their own levels the next day, respectively,
suggesting their carry-over effects from day to day. More
importantly, we found a bidirectional relation between a
particular dimension of state mindfulness (i.e., acting with
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awareness) and daily procrastination. Our findings reveal
different within-person dynamic processes between differ-
ent dimensions of mindfulness and procrastination, which
provides valuable insights for mindfulness-based preven-
tions and interventions targeting procrastination.

In line with previous findings (Cheung & Ng, 2019;
Sirois & Tosti, 2012), our study showed that procrastina-
tion had detrimental effects on all three dimensions of state
mindfulness, including acting with awareness, nonjudgmen-
tal acceptance, and present-moment attention. Research-
ers noted that procrastinators were prone to self-criticism
and rumination (Gort et al.,, 2021), which may lead to
more critical judgements. Moreover, these negative repeti-
tive thoughts of past events reduced individuals’ attention
resources (Lyubomirsky & Tkach, 2003), possibly result-
ing in more actions without awareness and less attention to
the present moment. Therefore, the cross-lagged effect of
procrastination on all three dimensions of state mindfulness
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further confirmed the adverse effects of procrastination on
people’s well-being.

In addition, our results showed that higher levels of act-
ing with awareness predicted fewer procrastinatory behav-
iors the next day. One possible explanation was based on
delay gratification. Previous research found that acting with
awareness was associated with better abilities to resist temp-
tation and delay gratification (MacDonald, 2021). When
faced with an aversive task, individuals with poor abilities
to delay gratification tended to engage in unintended activi-
ties in order to, for example, regulate short-term emotions
(Sirois & Pychyl, 2013; Tice & Bratslavsky, 2000), which
may lead to more procrastination. Thus, people who were
more aware of their behavior may be more capable of resist-
ing current temptations and working for long-term goals,
and thus having less procrastination. Another possible
explanation was that higher levels of acting with awareness
efficiently increased an individual’s psychological flexibil-
ity and psychological capital, which helped reduce the fre-
quency of procrastination (Glick & Orsillo, 2015; Li & Mu,
2020). Nevertheless, the mechanism underlying the predic-
tive effect of a particular dimension of state mindfulness
(i.e., acting with awareness) on subsequent procrastinatory
behaviors within individuals still needs empirical investiga-
tion in the future.

More importantly, we found a dynamic and bidirectional
relation between acting with awareness and procrastina-
tion. Specifically, individuals who acted with awareness had
less procrastination the next day, which further facilitated
them to act with awareness the next day. This suggests that
if we strengthen individuals’ levels of acting with aware-
ness through relevant interventions, we can expect them to
engage in less procrastination the next day. Furthermore,
less procrastination would further promote them to take
more conscious actions the following day, which ultimately
contributed to a self-perpetuating virtuous cycle between
acting with awareness and procrastination. This dynamic
process was related to the upward spiral process in mindful-
ness practice (Garland et al., 2010), in which state mind-
fulness and positive emotions promoted each other and
finally helped people cope with stressful events and achieve
flourishing in mental health. Considering that procrasti-
nation was easily triggered by negative emotions (Tice &
Bratslavsky, 2000; Wohl et al., 2010) and that it was a strat-
egy to regulate short-term negative emotions by avoiding
the current tiresome task (Tice et al., 2001), higher levels of
acting with awareness may reduce individuals’ subsequent
procrastination by alleviating their negative emotions. In
addition, some researchers noted that when college students
procrastinate on current tasks, they were often engaged
in some mindless smartphone activities (Aydin & Aydin,
2022; Meier et al., 2016) such as browsing social media.

These activities were accompanied by habitual and auto-
matic responses that interfered with awareness of current
behaviors (Grimes, 2018; Hao & Jin, 2020). This suggests
that the mindless activities that college students engage in
when procrastinating may provide some explanation for the
unique role of the acting with awareness dimension of state
mindfulness in procrastination.

In contrast to the dimension of acting with awareness,
there were no bidirectional relations between the other
two dimensions of state mindfulness (i.e., present-moment
attention and nonjudgmental acceptance) and daily pro-
crastination. For present-moment attention, researchers
noted the difference between it and acting with awareness:
present-moment attention referred to attention to the pres-
ent moment beyond one’s behaviors, whereas acting with
awareness exactly stressed individuals’ awareness of their
own actions (Blanke & Brose, 2017). Considering that
procrastination was essentially a voluntary and irrational
delay of an individual’s intended activities (Simpson &
Pychyl, 2009; Steel, 2007), it was the individual’s aware-
ness of his or her own actions, rather than attention on the
current moment, that may influence subsequent procrastina-
tory behavior. For nonjudgmental acceptance, Blanke and
Brose (2017) argued that awareness and attention played an
important role in a variety of situations in our daily lives,
whereas nonjudgmental acceptance had an impact mainly
in burdensome situations. Previous studies also found that
nonjudgmental acceptance was significantly associated with
negative affect (Eisenlohr-Moul et al., 2016), but not with
positive affect (Schroevers & Brandsma, 2010). Consid-
ering that nonjudgmental acceptance may be particularly
influential in adverse situations while our study was con-
ducted in everyday contexts, we did not find its significant
reciprocal effects with daily procrastination. Still, whether
this dynamic reciprocal relation exists in particular situa-
tions (e.g., preparing for final exams) may worth further
exploration.

Taken together, this study revealed that daily procrasti-
nation had a dynamic and bidirectional relation with one
dimension of state mindfulness (i.e., acting with aware-
ness), but not with the other two dimensions (i.e., nonjudg-
mental acceptance, and present-moment attention), which
had important theoretical and practical implications. First,
we examined the relation between daily procrastination and
state mindfulness from a multidimensional perspective. Our
findings suggested that state mindfulness, as a multidimen-
sional construct, showed different longitudinal associations
with daily procrastination on different dimensions, contrib-
uting to a better understanding on their relations. Since most
previous studies only investigated the predictive effects of
state mindfulness from a unidimensional perspective (Bow-
lin & Baer, 2012; Cheung & Ng, 2019; Howell & Buro,

@ Springer



Mindfulness

2011), while researchers have pointed out that mindfulness
is actually a complex construct with distinguishable aspects
that may have different predictive effects on relevant out-
comes (Schroevers & Brandsma, 2010; Cash & Whitting-
ham, 2010), the multidimensional approach used in this
study was strongly recommended in future research on state
mindfulness.

In addition, our findings also provided valuable insights
to mindfulness-based intervention designs. First, the bidi-
rectional relation between acting with awareness and daily
procrastination found in this study further supported the
effectiveness of mindfulness-based interventions for pro-
crastination. Specifically, we found a self-perpetuating
virtuous cycle between acting with awareness and daily
procrastination; enhanced acting with awareness led to
less procrastination the next day, which then contributed to
more actions with awareness the following day. This sug-
gested that mindfulness practice for procrastination could
be an effective trigger of the virtuous cycle between mind-
fulness and procrastination, and it may also have long-term
effect on procrastination through this self-perpetuating
cycle. More importantly, we found that different dimensions
of state mindfulness had different associations with daily
procrastination. This suggested that instead of considering
mindfulness as a whole, mindfulness-based interventions
should consider the multiple dimensions of mindfulness and
be designed according to the impact of each dimension on
the target problem. For example, for procrastination, more
efforts were needed to strengthen individuals’ levels of act-
ing with awareness to optimize the effectiveness of procras-
tination interventions.

Limitations and Future Research

The present study had several limitations. First, we only
included female college students in this study, and iden-
tified “female” based on their biological sex only, with-
out considering more inclusive gender identities (e.g.,
“cisfemale”, “cismale”, “transfemale”, and “transmale”;
Burgund, 2021; Richards et al., 2016), which may limit
the generalizability of our findings. However, it should
be noted that female college students were found to be
engaged in more procrastination behaviors (Cheung &
Ng, 2019) and suffer more negative influences of procras-
tination, such as higher suicide proneness (Klibert et al.,
2011). In addition, many previous studies have focused on
female college students to examine the relation between
procrastination and mindfulness (Bonamo et al., 2015;
Cheung & Ng, 2019; MacDonald & Baxter, 2017). There-
fore, we believed that special attention on female college
students is warranted. Nevertheless, whether our findings
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still hold in a broader population remains to be investi-
gated in the future.

Additionally, we selected participants who went to bed
after 11 p.m., but previous findings suggested that regu-
lar sleep patterns may be a confounding factor. Empiri-
cal studies found that preferences for the timing of sleep
and wake were correlated with procrastination (Choi et al.,
2021), and that later chronotypes tended to report more
bedtime procrastination than earlier chronotypes (Kiihnel
et al., 2018). Therefore, we encourage future research to
further explore the reciprocal relation between state mind-
fulness and procrastination after controlling for the effects
of regular sleep patterns.

In addition, we only examined general procrastination
in this study. Since previous studies have also focused on
some specific types of procrastination that are prevalent
among college students, such as academic procrastination
and bedtime procrastination (Jung & Song, 2018; Wolters,
2003), future research could further investigate how mind-
fulness and specific types of procrastination interact within
individuals in their daily life.

Another limitation of this study is related to the time
interval between two consecutive measurements. The
present study used the daily diary method to measure indi-
viduals’ state mindfulness and procrastination; therefore,
the results of the present study should be interpreted and
understood on a daily basis and could not be generalized
to more intensive time intervals. Considering that mind-
fulness and procrastination may also have valuable fluc-
tuations throughout the day, future studies could further
explore the bidirectional relation with more intensive sam-
pling frequency (e.g., multiple assessments a day).

Finally, our research did not yield strict causal relations,
but revealed Granger causality (Granger, 1969). Based on
DSEM, we found the cross-lagged effects between state
mindfulness and daily procrastination. However, we did
not manipulate either of these variables to explore whether
a change in one variable actually led to a corresponding
change in the other. Thus, no causal inference can be made
between state mindfulness and daily procrastination, and
experimental studies including manipulation of the vari-
ables are needed to draw causal conclusions.
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