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Currently, sleep quality and procrastination are two interrelated concerns increasingly affecting adolescent well-being in the
globe, yet their relationship remains underexplored among Chinese secondary school students. This study examined the
association between procrastination and sleep quality among 30 Chinese high school students (16 males, 14 females) aged 16 to
18 by using a mixed-method approach to combine the Aitken Procrastination Inventory (API) and the Pittsburgh Sleep Quality
Index (PSQI) with qualitative interviews. Descriptive analysis revealed moderate procrastination levels and generally poor sleep
quality across the sample, with daytime dysfunction and sleep latency identified as the most salient sleep concerns. Following
Bonferroni correction for multiple comparisons (adjusted a = 0.006), there are observed no significant overall association
between procrastination and sleep quality in the total sample (r=0.298, p>0.05). Gender-stratified analyses revealed that
procrastination was significantly associated with sleep medication use among female students (r = 0.727, p = 0.003). Trend-level
associations were also observed among females between procrastination and overall sleep quality, sleep latency, and daytime
dysfunction, though these did not survive Bonferroni correction. These findings highlight the importance of gender-sensitive
approaches in understanding and addressing the procrastination-sleep relationship among Chinese adolescents.
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Introduction lescent sleep behaviour undergoes significant physiological
maturation during this developmental period, with chronic
sleep insufficiency being common and sleep playing a key role
in supporting learning, memory, attention, and emotion pro-
cessing®7.

Sleep quality has become an important global health con-
cern, as it is a crucial physiological function necessary for
human survival and overall health!. Both the amount and
quality of sleep are vital for mental well-being, mood regu-
lation, and the proper functioning of the cardiovascular, cere-
brovascular, and metabolic systems?>>. Globally, poor sleep
and sleep disorders are widespread, which contribute to a
range of chronic health conditions. It has been estimated
that approximately 50 to 70 million Americans suffer from
poor quality of sleep !, while other research reported approxi-
mately about 40%-50% of global older adults experience poor
sleep quality®>. Among adolescents specifically, there are
also increasing concerns about their quality of sleep problems.

Apart from physical environmental factors (e.g. light, noise,
temperature, and bedding) that influence sleep quality®, a
growing body of research has examined the role of soci-
etal and psychological factors. Among these, procrastina-
tion has received increasing scholarly attention. Procrastina-
tion is broadly defined as the voluntary delay of an intended
course of action despite expecting to be worse off for the de-
lay’. A meta-analysis of procrastination based on 691 cor-
relations identified it as a prevalent and pernicious form of
self-regulatory failure, with strong and consistent predictors

Chronic sleep loss and associated sleepiness and daytime im-
pairments in adolescence represent a serious public health
concern, threatening academic success, health, and safety of
young people®. Insufficient sleep in this population has been
associated with impaired memory consolidation, reduced con-
centration, weakened decision-making capacity, and dimin-
ished academic performance, while all critical concerns for
students facing high-stakes educational environments’. Ado-
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including task aversiveness, low self-efficacy, and impulsive-
ness’. In modern societies, increasing workloads and ris-
ing social pressures have contributed to a significant increase
in procrastination behaviours or sleep quality, particularly

among students facing intensifying academic demands®~'2.

It is important to note that procrastination is not a unidi-
mensional construct. Scholars have distinguished between
trait procrastination, which refer to a dispositional tendency
to delay tasks across multiple life domains®, and bedtime pro-
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crastination that is the specific behaviour of delaying going to
bed without external obstacles'!. The present study employs
the Aitken Procrastination Inventory (API), which measures
trait procrastination as a general behavioural tendency >4,
and this distinction is important when interpreting findings in
relation to existing literature.

The theoretical basis for expecting a relationship be-
tween procrastination and sleep quality is grounded in the
Procrastination-Health Model 13. This model posits that pro-
crastination contributes to poor health outcomes through stress
as a key mediating mechanism, whereby habitual task delay
generates accumulating stress and self-regulatory failure that
disrupts processes necessary for healthy sleep. Sirois et al.
empirically tested this model across two student samples, find-
ing that stress mediated the association between procrastina-
tion and poorer sleep across multiple dimensions, including
subjective sleep quality, sleep latency, sleep disturbance, and
daytime drowsiness'>. Building on this theoretical founda-
tion, Kroese et al. found that bedtime procrastination was as-
sociated with insufficient sleep duration and declining sleep
quality '®, while Ma et al. demonstrated that bedtime pro-
crastination predicted both the prevalence and severity of poor
sleep quality among Chinese undergraduates!”. Beyond pro-
crastination specifically, Hysing et al. found a dose-response
relationship between electronic device use at bedtime and
shorter sleep duration and longer sleep onset latency among
9,846 adolescents aged 16 to 198 — findings particularly rel-
evant given that procrastinatory digital activities represent a
key evening behavioural pathway linking task delay to dis-
rupted sleep onset. Collectively, these studies provide conver-
gent empirical support for a procrastination-sleep relationship,
though it is important to note that the construct of bedtime pro-
crastination studied in these works remains distinct from the
trait procrastination measured in the present study, and their
findings should therefore be interpreted with appropriate cau-
tion.

Despite this growing evidence, existing literature has fo-
cused predominantly on adult and undergraduate populations,
with considerably less attention paid to secondary school ado-
lescents. This gap is particularly significant in the Chinese
educational context, where secondary school students aged
16 to 18 face intensifying academic demands driven by uni-
versity entrance examination preparation, creating conditions
of chronic stress and self-regulatory strain. Furthermore,
gender differences in both procrastination and sleep quality
have been reported in the literature yet remain underexplored
among Chinese adolescent samples. Research indicates that
female adolescents are more prone to rumination and worry,
which are perpetuating features of insomnia, potentially mak-
ing them more susceptible to sleep disturbances arising from
unresolved cognitive and emotional stressors.

To address the gap, this research examine the relationship

procrastination and sleep quality among Chinese high school
students aged 16 to 18 who is facing intensifying academic
demands and social pressures in the context of university en-
trance preparation. The research is guided by the overarching
research question: “To what extent is procrastination associ-
ated with sleep quality, and does this association differ by gen-
der”. Based on this, two sub-questions are proposed as: (RQ1)
what are the levels of procrastination and sleep quality among
Chinese secondary school students, and are there any gender
differences? (RQ2) Is there a significant association between
procrastination and overall sleep quality, and which specific
sleep dimensions are most strongly related to procrastination,
and do these association differ by gender? Further, differing
from existing studies largely relied on quantitative analysis,
the study applied a mixed method to combine qualitative and
quantitative approach to generate a holistic understanding. As
such, the research make contribution to existing literature in
both empirical and methodological additions.

Materials and Methods

Materials

1. Aitken Procrastination Inventory (API): Procrastination
was assessed by using the API, which is a self-report
measure designed to evaluate chronic and persistent pro-
crastination behaviors. The original API'3 was revised
by Chen et al.!# to better reflect the characteristics of
Chinese student populations. The revised version demon-
strated acceptable internal consistency, with Cronbach’s
a = 0.80. The scale consists of 19 items rated on a five-
point Likert scale (1= strongly disagree to 5 = strongly
agree). Nine items (Items 2, 4, 7, 11, 12, 14, 16, 17, and
18) are reverse-coded prior to calculating total scores.
Higher total scores indicate greater levels of chronic pro-
crastination. In the present study, which focused on an
adolescent sample, the internal consistency of the API
was satisfactory (Cronbach’s a = 0.79).

2. Pittsburgh Sleep Quality Index (PSQI): Sleep quality was
measured by using the PSQI'?, which is a widely used
self-report instrument assessing sleep quality. The Chi-
nese version revised by Liu et al.?® was used in the
present study. The PSQI consists of 18 items that gen-
erate seven component scores: subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleep medication, and daytime
dysfunction. Each component is scored on a 4-point scale
(0-3). The seven component scores are summed to pro-
duce a total score ranging from 0 to 21, with higher scores
indicating poorer sleep quality. In the current sample, in-
ternal consistency was modest (Cronbach’s & = 0.65).
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3. Open-ended questions: in complementary to above
structured-questionnaire, 6 open-ended questions were
designed for a short semi-structured interview to ob-
tain in-depth of student behaviors in procrastination and
sleep, as informed by Nauts et al.2!. The topic of those
questions covered: a) student routine in time manage-
ment, b) students routine in delaying school-tasks as
procrastination habits, c) whether delaying work affects
sleep, d) bedtime routine and late-night habits, e) effects
of staying up late as well as f) improvement to reduce
procrastination or sleep better.

Procedure

1. Pre-testing: a pre-testing of API and PSQI was carried
out in 10 selected high school participants with a gen-
der balance, which was aimed to make sure the question
is well understood and also to obtain an insight of time
consuming in completing the questionnaires. After the
pre-testing, a minor wording revision were made only in
the introductory section of questionnaire to improve the
clarify and readability, while the content remained un-
changed from the validated version published by Chen et
al. for API'* and Liu et al for PSQI?°.

2. Formal questionnaire survey: This study received for-
mal ethical approval from the institutional committee of
Chinese World Academy (CWA) prior to data collection.
The CWA also help to disseminate the call for partici-
pation within the school. The formal questionnaire sur-
vey was conducted with a total of 32 high school stu-
dents, who were recruited for this study. Participants re-
cruitment is based on an open call for voluntary partic-
ipation through the schools’ internal website. The age
group was targeted to 16 to 18, as students within this
range are generally subject to higher academic workloads
and are at a critical stage of development regulatory and
time management skills within the Chinese educational
context!”. Following recruitment, informed consent was
obtained from the participants and their guardians to en-
sure that they fully understood the research objectives,
the use of the results, and the potential benefits and
risks. Upon obtaining informed consent, the recruited
participants received an email that included the formal
consent form and a QR code providing access to the
questionnaire on the “Tencent Questionnaire” platform
(https://wj.qq.com), where they could complete the sur-
vey anonymously. A 94% completion rate resulted in 30
valid questionnaires, including 14 from female students
and 16 from male students. Responses showing extreme
patterns (e.g., identical answers to all items) or completed
in an excessively short time (under 2 minutes) were ex-
cluded, as suggested by Wright?2.

3. Semi-structured interviews: After the completion of the
API and PSQI, approximately 20% of the total sam-
ple (n=6) were randomly selected for qualitative inter-
views, a proportion consistent with mixed-method pro-
tocol?3. Of those invited, five were agreed to partici-
pate and respond to six open-ended questions. Interviews
were conducted in Mandarin Chinese at garden in the
school to ensure the comfort of interviewee. Each inter-
view lasted approximately 15-20 minutes each, and were
audio-recorded with participants’ consent. The quali-
tative data, as a complement to the quantitative survey,
helped to enrich and strengthen the robustness of the em-
pirical findings.

Data Analysis

The data analysis was carried out both quantitatively and qual-
itatively. Data generated from the questionnaire survey were
processed using Microsoft Excel. Descriptive statistical anal-
ysis was performed to generate insights into the total scores
of the API and PSQI. Independent-samples t-tests were con-
ducted across gender to examine differences between male
and female students on the API indicators and PSQI. To fur-
ther understand the correlation between PSQI and API, Pear-
son correlation analysis was performed to test the signifi-
cance of the relationships between total scores and across gen-
der groups, which followed by a performance of Bonferroni
multiple-testing for exact p-value. As for the qualitative anal-
ysis, the interview data were recorded, transcribed, and sub-
jected to content analysis to uncover students’ delaying be-
haviors and sleep habits. The qualitative findings were further
used to inform and interpret the quantitative results. This com-
bination of quantitative and qualitative approaches generated
a robust range of analyses, helping to better understand the
patterns and relationships between procrastination and sleep
quality.

Results

API and PSQI: a Descriptive Overview and Gender Dif-
ferences

Figure 1 present both descriptive overview of API and PSQI of
total sample (n =30) as well as their gender difference analysis
by T-testing. As shows, the mean API total score of 51.93 (SE
= 1.78) falls below the theoretical midpoint of the scale (mid-
point = 57, range 19-95), which suggest a moderate level of
procrastination tendency within the sample '>. As for the Re-
garding sleep quality, the mean PSQI total score was 6.70 (SE
= 0.74). Given that a PSQI total score above 5 is commonly
used as a cut-off point for poor sleep quality ', the average
score suggests that students in this sample experienced rela-
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tively poor sleep quality. Interviews from student also qualita-
tive indicated these findings, as quoted below:

“Procrastination forces me to continue working
on homework assignments after school lights out.
Sometimes I stay up very late, resulting in sleep de-
privation and drowsiness during class the next day.”
(Interviewee #2-2025)

“If I occasionally procrastinate, for example, by
watching short videos instead of doing home-
work. . . it leads to me having to finish my tasks later.
Consequently, my sleep time is reduced, and I feel
quite tired the following day.” (Interviewee #3—
2025)

“If I procrastinates, tasks will accumulate, and in
the end I has no choice but to stay up late, which
will have a certain impact on my sleep quality.” (In-
terviewee #5-2025)

Examining the seven individual dimensions of the PSQI
provides a more nuanced picture of the sleep quality present
in this sample. Daytime dysfunction was the most prominent
concern, recording the highest mean score among all dimen-
sions (M = 1.93, SE = 0.17), which indicate that students
frequently experienced difficulties staying awake, maintaining
enthusiasm, and functioning effectively during daytime hours.
Sleep latency also registered a relatively elevated mean score
(M =1.53, SE = 0.31), which suggest that many students ex-
perienced difficulty of falling asleep within a reasonable time-
frame. Subjective sleep quality returned a mean of 1.00 (SE
=0.17), which indicate that students generally rated their own
sleep as somewhat poor on average.

Across the seven PSQI dimensions, none of the gender dif-
ferences reached statistical significance (all p > 0.05). For
subjective sleep quality, males (M = 1.13) scored slightly
higher than females (M = 0.86), but the difference was not
significant (t = -0.800, p = 0.431). In sleep latency, males (M
= 1.63) reported marginally longer time to fall asleep than fe-
males (M = 1.43), yet this difference was also non-significant
(t=-0.308, p=0.761). Sleep duration was nearly identical be-
tween males (M = 0.75) and females M =0.79),t=0.117,p =
0.907. For habitual sleep efficiency, males (M = 0.56) showed
somewhat higher scores than females (M = 0.21), which sug-
gest lower efficiency among males, but again the difference
did not reach significance (t = —1.176, p = 0.253). Sleep dis-
turbance scores were slightly higher for males (M = 0.88) than
females (M = 0.71), t =-0.792, p = 0.435. Regarding use of
sleep medication, females (M = 0.36) reported slightly more
frequent use than males (M = 0.19), but this difference was not
statistically significant (t=0.620, p = 0.540). Finally, daytime
dysfunction was somewhat higher among males (M = 2.06)

compared to females (M = 1.79), yet the difference was not
significant (t = —0.829, p = 0.414). In alignment with those
quantitative observation, qualitative interview has further ob-
served that smartphone play a role that affect the procrastina-
tion, as statement from interviewee find below:

“I actually procrastinate quite frequently, especially
with homework assignments that are difficult or un-
enjoyable. I tend to browse on my phone or do other
things first. The primary reason is feeling that the
tasks are too numerous or too difficult, leaving me
unsure of where to begin.” (Interviewee #1-2025)

“I procrastinate fairly often, particularly when I
find the homework boring. I will play games or
scroll through Douyin [TikTok] first.” (Interviewee
#4-2025)

In summary, the descriptive results indicate that while the
level of procrastination was moderate, sleep quality problems
were prevalent in this sample, particularly with daytime dys-
function and sleep latency being the most salient sleep con-
cerns. Although small mean differences between male and fe-
male students were observed across several sleep-related vari-
ables, none of these differences were statistically significant.
This suggests that procrastination and sleep quality problems
were broadly similar across genders within this sample.

PSQI and API: Correlation Analysis

Table 1 presents the results of the correlation analysis between
procrastination scores as measured by the API and overall
sleep quality as well as its seven constituent dimensions as
assessed by the PSQI. Correlations are reported for the total
sample as well as separately for male and female students.
For the total sample, procrastination scores were not sig-
nificantly correlated with overall PSQI scores (r = 0.298, p =
0.109), which indicate that procrastination tendencies did not
demonstrate a statistically significant relationship with over-
all sleep quality. When examining specific PSQI dimensions,
most correlations with API were statistically non-significant.
For example, API was not significantly related to subjective
sleep quality (r = 0.047, p = 0.807), sleep latency (r = 0.249, p
= 0.184), sleep duration (r = 0.258, p = 0.169), habitual sleep
efficiency (r=0.198, p = 0.295), sleep disturbance (r =-0.067,
p = 0.726), or daytime dysfunction (r = 0.124, p =0.513). Use
of sleep medication showed a statistically significant positive
correlation with API scores (r = 0.390, p <0.05), which in-
dicate that students who reported higher levels of procrasti-
nation were more likely to rely on sleep medication. How-
ever, this association did not survive Bonferroni Correction (p
= 0.033 > adjusted o = 0.006) and should therefore be inter-
preted cautiously as a trend-level observation. Although the
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Fig. 1 API and PSQI descriptive statistics and gender difference analysis.

Note: (A) Mean and standard error of API in the total sample and gender differences. (B) Mean and standard error of PSQI in the total sample and gender
differences. (C) Mean and standard error of the seven components of PSQI in the total sample and gender differences. “ns” denotes non-significance. Significance

levels are defined as: *p < 0.05, **p < 0.01, and ***p < 0.001.

overall frequency of sleep medication use in adolescents is
typically low, this finding suggests a potential behavioral link
between procrastination and attempts to manage sleep diffi-
culties pharmacologically. In the qualitative interviews, some
students reported using melatonin to improve their sleep qual-
ity, particularly when facing increasing stress from their aca-
demic workload, which support this interpretation.

Gender-stratified analyses revealed some differences.
Among male students (n = 16), no statistically significant cor-
relations were observed between API scores and either overall
PSQI scores (r =-0.013, p = 0.963) or any of the seven sleep
quality dimensions, either before or after Bonferroni correc-
tion. Correlation coefficients for males were generally small
and in varying directions, with sleep disturbance showing a
modest negative association (r = -0.235, p = 0.380) and habit-
ual sleep efficiency showing a modest positive one (r = 0.247,
p = 0.357), though neither approached statistical significance.
These findings suggest that procrastination may not be a pre-
dictor of sleep quality among male secondary students in this
sample.

In contrast, the pattern observed among female students (n
= 14) was notably different and stronger. While procrastina-
tion scores showed a large positive correlation with overall
PSQI scores (r = 0.677, p = 0.080), this association did not
reach either the uncorrected or Bonferroni-corrected signifi-
cance threshold and should be regarded as a trend-level find-
ing warranting further investigation. At the dimension level,
use of sleep medication show the stronger and only statisti-
cally robust association with API scores (r=0.727, p = 0.003),
surviving Bonferroni correction at the adjusted threshold of o
= 0.006, which indicate that procrastinating female students
were considerably more likely to use medication to manage
their sleep difficulties. Additionally, sleep latency (r = 0.526,
p =0.054) and daytime dysfunction (r = 0.527, p = 0.053) ap-
proached but did not reach the uncorrected 0.05 statistical sig-
nificance, which suggest a trend whereby higher procrastina-
tion may be linked to longer time to fall asleep and greater
daytime impairment among female students, though these ob-
servations require replication in larger samples before firm
conclusions can be drawn.
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Table 1 Correlation analysis of API and PSQI with Bonferroni correction

Variables Total (n = 30) Male (n = 16) Female (n = 14)

r )4 r )4 r )4
API Total & PSQI Total 0.298 0.109 -0.013 0.963 0.677 0.080
API & Subjective sleep quality 0.047 0.807 -0.053 0.844 0.167 0.567
API & Sleep latency 0.249 0.184 -0.071 0.795 0.526 0.054
API & Sleep Duration 0.258 0.169 0.197 0.464 0.325 0.257
API & Habitual Sleep Efficiency 0.198 0.295 0.247 0.357 0.167 0.569
API & Sleep Disturbance -0.067 0.726 -0.235 0.380 0.126 0.660
API & Used Sleep Medication 0.390 0.033* 0.054 0.843 0.727 0.003%*"
API & Daytime Dysfunction 0.124 0.513 -0.217 0.419 0.527 0.053

Note: * p <0.05 (uncorrected); ** p < 0.01 (uncorrected); T denotes the only result surviving Bonferroni correction at adjusted &« = 0.006 (0.05 <+ 8 comparisons).
Bold values indicate the sole statistically robust finding after correction. All p-values are two-tailed.

In sum, following Bonferroni correction for multiple com-
parisons, only one association survived the adjusted signifi-
cance threshold — the relationship between procrastination
and sleep medication use among female students (r = 0.727,
p = 0.003). All other associations, including the trend-
level finding between procrastination and overall sleep quality
among females (r = 0.677, p = 0.080), did not survive cor-
rection and should be interpreted as exploratory observations.
Nonetheless, the consistency of the gender-differentiated pat-
tern suggests that the association between procrastination and
poor sleep outcomes may be more pronounced among female
students than male students, highlighting the importance of
gender-sensitive approaches when examining this relationship
in adolescent populations.

Discussions

This study examined the relationship between procrastination
and sleep quality among Chinese secondary school students
using a mixed-method approach combining the API and PSQI
with qualitative interviews. Drawing from the research find-
ings, three key aspects offer several implications to existing
literature.

First, the descriptive results indicated that students in this
sample demonstrated moderate levels of trait procrastination
alongside generally poor sleep quality, with a mean PSQI
score of 6.70 exceeding the established clinical threshold of
519 This finding is alignment with broader literature doc-
umenting the prevalence of sleep difficulties among student
populations facing heightened academic demands as well as
effects of increasing use of smartphone %24, Lund et al. sim-
ilarly found that over 60% of college students aged 17 to 24
were classified as poor-quality sleepers by the PSQI, with stu-
dents overwhelmingly reporting that emotional and academic
stress negatively impacted their sleep?’. Daytime dysfunction
emerged as the most prominent sleep concern in the present

study, with students reporting difficulties maintaining alert-
ness and enthusiasm during the day. This is consistent with
evidence that chronic sleep loss and associated daytime im-
pairments in adolescence represent a serious threat to aca-
demic success, health, and safety, and constitute an important
public health concern®. Students who are unable to maintain
alertness and enthusiasm during the day are likely to experi-
ence compounding cycles of reduced productivity, increased
stress, and further procrastination, as also suggested by Sirois
et al.!5. Furthermore, research has demonstrated that both
daytime and bedtime use of electronic devices among adoles-
cents are associated with shorter sleep duration, longer sleep
onset latency, and increased sleep deficiency, with a dose-
response relationship observed between device use and risk of
very short sleep — a pattern consistent with qualitative inter-
view data in the present study where students reported using
Douyin (TikTok) and other social media platforms instead of
completing academic tasks '3.

Second, following Bonferroni correction for multiple com-
parisons (adjusted o = 0.006), no associations between trait
procrastination and overall sleep quality survived the adjusted
significance threshold in the total sample. The previously ob-
served association between procrastination and sleep medi-
cation use (r = 0.390, p = 0.033) did not survive correction
and should therefore be interpreted as a trend-level observa-
tion requiring replication in larger samples. It is important
to acknowledge that the construct measured in this study —
trait procrastination as assessed by the API — differs from
the bedtime procrastination constructs examined by Kroese et
al.’® and Ma et al.!”. Bedtime procrastination is defined as
failing to go to bed at the intended time while no external cir-
cumstances prevent a person from doing so'!, and represents a
situationally specific construct distinct from the dispositional
tendency to delay tasks across multiple life domains that trait
procrastination captures®. While both constructs share an un-
derlying self-regulatory failure mechanism as theorised within
the Procrastination-Health Model '3, direct comparisons be-
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tween the present findings and those of bedtime procrastina-
tion studies should be made with caution. The non-significant
overall findings in the total sample may therefore partly reflect
this construct distinction, in addition to the limited statistical
power arising from the small sample size.

Third, the gender-stratified analyses produced interesting
findings of the study. While no significant associations were
observed among male students, the association between pro-
crastination and sleep medication use among female students
(r = 0.727, p = 0.003) survived Bonferroni correction, rep-
resenting the sole statistically robust finding of this study.
Trend-level associations were also observed between procras-
tination and overall sleep quality (r = 0.677, p = 0.080), for
sleep latency (r=0.526, p =0.054) and daytime dysfunction
(r=0.527, p = 0.053) among females, though none of these
survived the corrected threshold and should be interpreted
as exploratory observations. Research suggests that female
adolescents engage in more rumination and worry than their
male counterparts, and that these cognitive processes are well-
established perpetuating features of insomnia, with pubertal
maturation being particularly significant for girls in regard to
sleep disturbance?®. This may partly explain why sleep dis-
turbances among female students appear more strongly linked
to psychological stressors such as unfinished academic tasks.
The qualitative interview data in the present study lend con-
textual support to this interpretation, with students reporting
that unfinished schoolwork and academic pressure contributed
to difficulty disengaging from wakeful activity at night. The
qualitative interview data further enriched this interpretation,
with students reporting that unfinished schoolwork and aca-
demic pressure contributed to their difficulty in disengaging
from wakeful activity at night.

Limitations

This study has several limitations. First, as constraints from
timing and fundings as well as operational feasibility, this
study was based on a relatively small sample (n = 30) drawn
from a single high school, which limited both statistical power
and sample diversity. While 30-participants meets the mini-
mum threshold for basic statistical analysis, it undermines the
power of subgroup analyses and comparisons, where cell sizes
become particularly constrained. The homogeneous context
further restricts the generalizability of findings to broader Chi-
nese adolescent populations or other cultural settings. Thus,
the findings should be interpreted as exploratory rather than
definitive. As such, future research should employ larger,
multi-school samples to yield more robust and conclusive con-
clusions. Second, all measures relied on self-report question-
naires. Self-report data may be influenced by social desirabil-
ity bias, recall bias, or subjective perception differences. The
internal consistency of the PSQI in this sample was modest (&

= (0.65) fall slightly lower than conventional level 0.70. How-
ever, similar reliability estimates have been reported in previ-
ous studies using the Chinese version of the PSQI with adoles-
cent samples '8, suggesting that this level of reliability is con-
sistent with comparable contexts. Third, the cross-sectional
design prevents causal inference. While procrastination may
contribute to poor sleep, it is also possible that poor sleep im-
pairs self-regulation and increases procrastination. Longitudi-
nal research is needed to clarify the directionality of effects.
Fourth, the study did not account for potentially important
confounding variables such as stress levels, mobile phone use,
and lifestyle factors, all of which may independently influence
both procrastination and sleep quality. Future studies should
incorporate these variables, ideally through validated instru-
ments, to better isolate the independent contribution of pro-
crastination to sleep outcome.

Conclusion

This study provides preliminary evidence that procrastination
is associated with aspects of poor sleep quality among Chinese
secondary school students, with the relationship being partic-
ularly pronounced among female students. While there are
non-significant association observed in the overall relationship
between procrastination and sleep quality, a gender-stratified
analysis revealed the significant association between procras-
tination and sleep medication use among female students. Fur-
ther, trend-level associations with overall sleep quality, sleep
latency, and daytime dysfunction among females suggest a
broader pattern warranting further investigation. It is impor-
tant to note that all findings should be interpreted as associ-
ational rather than causal, given the cross-sectional design of
the study. The mixed-method design strengthened the robust-
ness of findings by allowing qualitative insights to contextu-
alize and enrich quantitative patterns. These findings under-
score the importance of gender-sensitive approaches in both
research and school-based interventions targeting adolescent
sleep health and procrastination behavior. Given the limita-
tion of a single-school with relatively small sample size, future
studies with larger, more representative samples and longitu-
dinal designs are warranted to establish causal pathways and
further illuminate the mechanisms through which procrastina-
tion shapes sleep outcomes in adolescent populations.
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Appendix 1. Final Questionnaire in Chinese and
English
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(English Translation)

Hello! Thank you for participating in this survey. This questionnaire aims
to understand adolescents’ time management and task completion in their
daily study and life. Your responses will help us better study this phenomenon
and explore potential influencing factors.

This questionnaire is anonymous. All data will be used solely for aca-
demic research and your personal information will not be disclosed. Please
answer based on your actual situation and feelings; there are no right or wrong
answers. Your honest responses are crucial to this research.

When filling out the questionnaire, please read each question carefully and
select the option that best fits your actual situation. The entire questionnaire
is expected to take about 5—10 minutes to complete.

Wishing you happy learning!

Questionnaire 1

Question disagree Basically Not  Basically agree

dis- sure agree
agree
1 Talways wait until the last moment to start doing things. 1 2 3 4 5
2 I pay great attention to returning library books on time. 1 2 3 4 5
3 Even if something must be done, I won’t start immediately. 1 2 3 4 5
4 Talways complete daily tasks according to the required 1 2 3 4 5
schedule.
5 Tam willing to attend a workshop on how to overcome 1 2 3 4 5
procrastination.
6 Iam often late for appointments and meetings. 1 2 3 4 5
7 Tuse free time between classes to complete tasks for the 1 2 3 4 5
evening.
8 T often start tasks too late, which results in not completing them 1 2 3 4 5
on time.
I often rush to complete tasks just before the deadline. 1 2 3 4 5
10 Before I start doing something, T always need to think about it 1 2 3 4 5
for a long time.
11 When I believe something must be done, I won’t procrastinate. 1 2 3 4 5
12 If I have an important assignment, I start working on it as early 1 2 3 4 5
as possible.
13 When exam deadlines approach, I often find myself busy with 1 2 3 4 5
other things.
14 Tam able to complete tasks on time. 1 2 3 4 5
15 Talways wait until the deadline is near before starting a task. 1 2 3 4 5
16 If I have an important meeting, I prepare my clothes a day in 1 2 3 4 5
advance.
17 When participating in school activities, I usually arrive early. 1 2 3 4 5
18  Tusually arrive at class on time. 1 2 3 4 5
19 Tam good at estimating how much work I can complete within 1 2 3 4 5

a given time.
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Questionnaire 2

Instructions:

Hello, the following questions reflect your sleep conditions in the past
month. Please choose the answer that best matches your actual situation.
Thank you!

1. In the past month, at what time do you usually go to bed at night? ()

2. In the past month, how many minutes does it usually take for you to fall
asleep after going to bed? ()

3. In the past month, at what time do you usually wake up in the morning?

O

4. In the past month, how many hours of actual sleep do you usually get
each night (excluding time in bed)? ()

For the following questions, please choose the most appropriate answer:

a) Difficulty falling asleep (unable to sleep within 30 minutes)
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

b) Waking up frequently or too early
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

¢) Getting up to use the bathroom at night
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

d) Difficulty breathing at night
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

e) Coughing or snoring loudly
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

f) Feeling cold at night
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

g) Feeling hot at night
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

h) Having nightmares
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

i) Experiencing pain or discomfort
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

j) Other factors affecting sleep
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3 times/week

k) In the past month, how would you rate your overall sleep quality?
(1) Very good  (2) Fairly good  (3) Fairly poor (4) Very poor

1) In the past month, how often have you used sleeping medication?
(1) Never (2) <1 time/week  (3) 1-2 times/week (4) >3
times/week

m) In the past month, how often have you felt sleepy during the day?
(1) Never (2) <1 time/week (3) 1-2 times/week (4) >3
times/week

n) In the past month, how often have you felt lacking in energy while doing
things?
(1) Never  (2) Occasionally

(3) Sometimes  (4) Often

Appendix 2: Instruction for scoring PSQI and
API in both Chinese and English
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English Scoring Instruction of PSQI

General Introduction

The Pittsburgh Sleep Quality Index (PSQI) is used to evaluate sleep qual-
ity over the past one month. It consists of 19 self-report items, divided into 7
components: Subjective Sleep Quality, Sleep Latency, Sleep Duration, Sleep
Efficiency, Sleep Disturbance, Use of Sleep Medication, Daytime Dysfunc-
tion.

Scoring Rules

1. Each of the 7 components is scored from O to 3 points. The total score
is the sum of seven component scores, ranging from 0 to 21. Higher
scores indicate poorer sleep quality.

2. Component scoring:

* Subjective Sleep Quality: scored directly by Item 9 (0-3).

 Sleep Latency: sum scores of Item 2 and Item 5a, then converted
to 0-3.

¢ Sleep Duration: scored by Item 4 according to actual sleep hours
(0-3).

» Sleep Efficiency: calculated by bedtime, get-up time and actual
sleep duration; graded by percentage range (0-3).

¢ Sleep Disturbance: sum scores of Item 5b-5j, then converted to
0-3.

¢ Sleep Medication: scored directly by Item 7 (0-3).
¢ Daytime Dysfunction: sum scores of Item 8 and Item 9, then

converted to 0-3.

3. Interpretation Standard

* 0-5: Good sleep quality

* 6-10: Average sleep quality

¢ 11-15: Poor sleep quality

e 16-21: Very poor sleep quality

* Clinical cutoff: Total score > 7 indicates clinically significant
sleep problems.
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English Scoring Instruction of Aitken Procrastination Inventory (API)

L.

General Introduction

The Aitken Procrastination Inventory (API) contains 19 items with
a 5-point Likert scale: 1=Strongly Disagree, 2=Disagree, 3=Neutral,
4=Agree, 5=Strongly Agree. It is a single-dimension scale for evaluat-
ing procrastination tendency.

Reverse Scoring Items

Reverse items (9 items): Item 2,4,7,11,12,14,16,17,18
Reverse scoring formula: Converted score = 6 — Original score
All other items are positive-scored and use original scores directly.

Total Score Calculation

Sum all original positive scores and converted reverse scores.
Total score range: 19-95. Higher scores mean more severe procrastina-
tion tendency.

Grade Interpretation

19-39: No obvious procrastination
40-59: Mild procrastination
60-79: Moderate procrastination

80-95: Severe procrastination
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