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Abstract: The present study examined the role of emotional balance and the moderating role of rumination in the relation-
ship between psychological inflexibility and sleep quality among college students. Participants were 837 Chinese college
students (females = 52%, mean age = 18.89, SD = 0.93 years). They completed the Multidimensional Psychological
Inflexibility Scale (MPIS), Affect Balance Scale (ABS), Ruminative Response Scale (RRS), Pittsburgh Sleep Quality Index
(PSQI). We utilized moderated-mediation analysis to explore the mechanism of action among variables. Emotional balance
mediated the relationship between psychological inflexibility and sleep quality, and rumination moderated the direct effect
of psychological inflexibility on sleep quality and the mediating effect of emotional balance. Specifically, the direct effect
of psychological inflexibility on sleep quality and the mediating effect of emotional balance increased with the increase
in rumination level. High levels of rumination in individuals exacerbate the negative effects of psychological inflexibility
on sleep quality. It also enhances the disruption of psychological inflexibility on the individual’s emotional balance ability,
which leads to poorer sleep quality. The results contribute to the evidence of how psychological inflexibility explains
the sleep quality of college students and how sleep quality can be improved by psychological inflexibility interventions,
rumination interventions, and emotional balance interventions. Student development services should provide targeted
students’ sleep quality counseling for the promotion and maintenance of college students’ physical and mental health.
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Introduction
College students carry a 27.6 risk for sleep deprivation
(Chen and Huang, 2018). Sleep deprivation would harm
their physical and psychological health (Wang et al., 2022),
with experience of anxiety and depression (Zhang et al.,
2015), and self-injurious and suicidal ideation (Shi et al.,
2020). Sleep quality abnormalities (e.g., dysfunctions such
as difficulty falling asleep and early waking) are prevalent
among college students (Zhang et al., 2015). Poor sleep
among college students may lead to physical and mental
health problems such as obesity (Wang et al., 2022). Mind-
fulness as psychological flexibility may be an antidote
to student’s harms from sleep deprivation (Ong et al.,
2014; Ong et al., 2018), and yet less well investigated.

Psychological inflexibility and sleep quality
Psychological inflexibility, refers to an individual’s inabil-
ity to persist in effective action in pursuit of a worthwhile
life due to negative experiences in daily life (Hayes et al.,
2006, 2012; Levin et al., 2014). It encompasses six core
components, named lack of contact with present, experien-
tial avoidance, self-as-content, fusion, lack of contact with
values, and inaction (Fang and Huang, 2022; Fang et al.,
2024). Applied to sleep studies, psychological inflexibility
severely disrupts sleep (Zakiei et al., 2020), and sleep
quality through thought rumination (Fialko et al., 2012).
Poor sleep might be associated with college students’ use
of flexible and inflexible skill. Use of psychologically
inflexible or rigid skills (e.g., fusion, inaction) and reduce
or interfere with the use of psychologically flexible skills
(e.g., defusion, self-as-context) might promote poor sleep

when handling uncomfortable or unwanted thoughts, feel-
ings, and experiences (Huang et al., 2021; Liu et al., 2024).
Thereby increasing the sleep abnormalities. Randomized-
controlled trials involving mindfulness meditation (to
improve ‘lack of contact with present’) have demonstrated
some efficacy in treating insomnia (Ong et al., 2014; Ong
et al., 2018).

Theoretical foundations
The Acceptance and Commitment Therapy (ACT)
approach suggests that is an individual’s level of
psychological inflexibility an effective predictor of psy-
chological symptoms and disorders (Fang and Huang,
2022, 2023; Fang et al., 2023a, 2023b). Specifically, ACT
theory posits that individuals habitually develop avoid-
ance behavior which could be inflexible (Barnes-Holmes
et al., 2001). ACT targets for treatment of the processes
associated with psychological inflexibility, such as lack
of contact with present, experiential avoidance, self-as-
content, fusion and lack of contact with values in daily
activities (Hayes, 2016; Zhang et al., 2012).

Mediating role of emotional balance
Emotional balance or openness to experience of posi-
tive and negative emotions (Chen et al., 2014; Larsen,
2009) is associated with the capacity to regulate emo-
tions (Yu & Liu, 2025). In particular, individuals with
emotional balance have cognitive flexibility, and positive
emotions, such as pleasure and contentment, have been
demonstrated to have a significant facilitating effect on
sleep quality (Zoccola et al., 2009; Ong et al., 2017; Liu,
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2024). Conversely, poor emotional balance is the dis-
ruptive effect on sleep quality (Kahn et al., 2013; Ong
et al., 2017). Studies have shown that psychological
inflexibility is significantly correlated with emotional
balance ability. Psychological inflexibility exacerbates
the individual’s experiential experience of negative emo-
tions and inhibits the mobilization of positive emotional
resources (Liu & Yan, 2023; Orouji et al., 2022; Peltz
et al., 2020). Thus, psychological inflexibility may inhibit
the ability of emotional balance to contribute to sleep
quality.

Moderating role of rumination
Rumination which is the continuous and negative reflec-
tion on negative emotions (Nolen-Hoeksema, 1991)
increases the risk of anxiety and depression (Morrison &
O’Connor, 2005; Miranda et al., 2013). It achieved this
negative effect by weakening problem-solving skills, and
reducing social support resources (Nolen-Hoeksema et al.,
2008). Rumination may directly exacerbate an individual’s
sleep problems in studies addressing factors influencing
sleep quality (Liu, 2024). Given the characteristics of
rumination in exacerbating the negative effects of negative
factors, it can be hypothesized that the negative effects
of psychological inflexibility may be more prominent in
individuals with higher levels of rumination. In particular,
high levels of rumination may lead to more severe sleep
problems by amplifying the damaging effects of psycho-
logical inflexibility on the ability to regulate emotional
balance. The mechanism of this effect remains unexplored.
Therefore, the present study explored these relationships
among Chinese college students.

The Chinese context
The results of the latest meta-analysis show that the sleep
problems of college students in Chinese higher education
institutions have shown a trend of gradual exacerbation
over the past two decades (Fang et al., 2020). In Chinese
culture, there is an old saying that sleeping the mind first,
then sleeping the body. This concept suggested to achieve a
state of mental calm before engaging in sleep. This entails
the process of calming one’s mood, removing distracting
thoughts, and attaining a tranquil state of mind. This pre-
liminary step is believed to be a crucial element in attaining
a favorable sleep state. It is worth noting that “Sleeping
the mind” is related to the self-discipline emphasized by
the Mencius’s theory (Huff, 2015). Self-discipline means
being conscientious and strict with oneself, as well as
emphasizing self-control and repression. “Self-control and
repression” are regarded as a virtue by college students
growing up in the context of Chinese culture. Following
this view, suppressing emotions may damage sleep quality.

The present study examined the role of emotional
balance and the moderating role of rumination in the
relationship between psychological inflexibility and sleep
quality among college students (see Figure 1). It tested the
following hypotheses:

H1: Psychological Inflexibility is associated with poor
sleep quality.

Figure 1. The moderated mediation model

H2: Emotional Balance plays a mediating role between
psychological inflexibility and sleep quality for higher
sleep quality.

H3: Rumination moderates the relationship of psy-
chological inflexibility and sleep quality, for lower
sleep quality.

H4: Rumination moderates the mediating effect of
emotional balance on psychological inflexibility and
Sleep quality for lower emotional balance and for lower
sleep quality.

Methods

Participants and setting
Participants were 837 college students (average age =
18.89 years, SD = 0.93 years) (see Table 1).

Measures
Multidimensional psychological inflexibility scale (MPIS)-
Chinese version
The MPIS (Fang and Huang, 2022) is a 30-item scale and
consists of six dimensions: lack of contact with present,
experiential avoidance, self-as-content, fusion, lack of con-
tact with values, and inaction. Each item is scored on a
6-point scale from 1 (never) to 6 (always), e.g., “I tried to
distract myself when I felt unpleasant emotions” and the
higher the cumulative score, the higher the degree of psy-
chological inflexibility of the individual. The Cronbach’s
alpha of the MPIS scores was 0.85.

Affect balance scale (ABS)-Chinese version
The ABS (Wang et al., 1999) is a 10-item scale. Of these,
5 items were used to measure positive emotions (e.g.,
“feeling happy because I accomplished something”),and
5 items were used to measure negative emotions (e.g.,
“depressed or very unhappy”). Each item is scored on a 4-
point scale from 1 (almost never) to 4 (almost always). The
positive emotional Score is subtracted from the negative
emotional Score to give an Emotional Balance Score,
with higher scores indicating a higher level of Emotional
Balance in the individual. The Cronbach’s alpha of the
ABS scores was 0.74.

Ruminative response scale (RRS)-Chinese version
The RRS (Dai et al., 2015) is a 22-item scale and contains
three dimensions: depression, obsessive meditation, and
rumination. Each item is scored on a 4-point scale from 1
(rarely) to 4 (almost always), e.g., “Think about all of your
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Table 1. Demographic features of the sample (N = 837)

Variables Groups N %

Gender
Female 435 52
male 402 48

College grade

Freshmen 227 27.1
Sophomores 222 26.5

Junior 214 25.6
Senior 174 20.8

Majors
Science and engineering 396 47.3

Literature and history 400 47.8
Art and physical 41 4.9

Source of the students
Rural areas 453 54.1
Urban cities 384 45.9

Table 2. Descriptive statistics and correlation analysis of each variable (N = 837)

Variables M ± SD 1 2 3 4 5

1 Gender 1.52 ± 0.50 —
2 Psychological inflexibility 111.90 ± 11.20 0.14*** —
3 Emotional balance 6.41 ± 1.22 −0.08** −0.45*** —
4 Sleep quality 6.81 ± 3.98 0.04 0.30*** −0.32*** —
5 Rumination 66.10 ± 12.31 0.02 0.12*** −0.51*** 0.11*** —

Note. Gender is a dummy variable, 1 = male, 0 = female; major is a dummy variable, 1 = science and
engineering, 0 = literature and history; **p < 0.01, ***p < 0.001.

shortcomings, failures, flaws, and mistakes” with higher
scores indicating that an individual’s tendency to ruminate
is more severe. The Cronbach’s alpha of the RRS scores
was 0.89.

Pittsburgh sleep quality index (PSQI)-Chinese VErsion
The PSQI (Liu et al., 1996) is an 18-item scale. Each item
is scored on a 4-point scale from 0–3, e.g., “Difficulty
falling asleep (inability to fall asleep within 30 min)”.
The cumulative score is the total Sleep quality score,
with higher scores indicating poorer sleep quality. The
Cronbach’s alpha of the PSQI scores was 0.76.

Procedure
This study was approved by the Ethical Committee of
Anhui Business College. All students voluntarily partic-
ipated in the research and none of them had significant
clinical psychological symptoms. Data were collected
using an online platform.

Data analysis
The data were organized and analyzed using SPSS
27.0. The initial step involved descriptive statistics and
correlation analysis of the data. Subsequently, we con-
ducted hierarchical multiple regression analyses to test
the mediating effect by entering the control variables
and psychological inflexibility and emotional balance as
independent variables in separate steps, while setting sleep
quality as the dependent variable. Finally, the SPSS macro
program PROCESS was employed to test the moderated
mediating model (Model 8), and bootstrapping analyses
were used to test our hypotheses.

Results

Descriptive statistics and correlation analysis
Table 2 presents the descriptive statistics and correlation
analysis for the study variables. The results are higher
psychological inflexibility to be associated with poor sleep
quality score and rumination. Emotional balance exhib-
ited a significant negative correlation with sleep quality
score and rumination, while rumination demonstrated a
significant positive correlation with sleep quality score.
Gender was the sole significant correlate of psychological
inflexibility. This variable was included as a control in the
regression equation to exclude its potential influence on
the subsequent model test results.

Psychological inflexibility and sleep quality
As in Table 3, after controlling for the effect of gender
on poor sleep quality, psychological inflexibility signifi-
cantly positively predicts poor sleep quality (β = 0.30,
p < 0.001). It suggests that the higher the psychologi-
cal inflexibility, the poorer the sleep quality. Hence H1
was supported.

The mediating effect of emotional balance
As in Table 3, psychological inflexibility significantly
negatively predicts emotional balance (β = −0.45,
p < 0.001)). Emotional balance negatively predicted sleep
quality (β = −0.23, p < 0.001), The results indicated that
the mediating effect of emotional balance was 0.11, with a
95% bootstrap confidence interval of [0.06, 0.15], and the
mediating effect accounted for 36.67% of the total effect.
The effect of psychological inflexibility on sleep quality
was partially mediated by emotional balance. Hence H2
was supported.
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Table 3. The mediating effect of emotional balance (N = 837)

Variables ABS PSQI

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Gender −0.08* −0.02 0.04 −0.01 0.01 −0.01
MPIS −0.45*** 0.30*** 0.19***
ABS −0.32*** −0.24***
F 5.67* 108.62*** 1.28 41.37*** 48.82*** 43.11***
R2 0.01 0.21*** 0.01 0.09*** 0.11*** 0.13***
Adjusted R2 0.01 0.21*** 0.01 0.09*** 0.10*** 0.13***

Note.*p < 0.05, ***p < 0.001; each continuous variable in the model was stan-
dardized and then brought into the regression equation; PSQI, Sleep Quality; MPIS,
Psychological inflexibility; ABS, Emotional balance; RRS, Rumination.

Table 4. The moderating effect of Rumination (N = 837)

Variables ABS PSQI

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Gender −0.08* −0.02 −0.02 −0.04 0.04 −0.01 −0.01 −0.03
MPIS −0.45*** −0.40*** −0.39*** 0.30*** 0.19*** 0.17***
ABS −0.24*** −0.31***
RRS −0.42*** −0.48*** −0.08*
MPIS × RRS −0.18*** 0.12***
F 5.67* 210.14*** 300.12*** 173.33*** 1.28 81.34*** 42.46*** 30.05***
R2 0.01 0.21*** 0.42*** 0.45*** 0.01 0.09*** 0.13*** 0.15***
Adjusted R2 0.01 0.21*** 0.42*** 0.45*** 0.01 0.09*** 0.13*** 0.15***

Note.*p <0.05, ***p < 0.001; each continuous variable in the model was standardized and then brought into
the regression equation; PSQI, Sleep Quality; MPIS, Psychological inflexibility; ABS, Emotional balance;
RRS, Rumination.

The moderated mediating effects
We conducted bootstrapping procedures to test the
conditional indirect effect and chose 5000 bootstrap esti-
mates based on a 95% bias-corrected confidence interval
PROCESS, Model 8) to test the moderated mediat-
ing model. Table 4 shows the interaction term between
Psychological inflexibility and Rumination significantly
and positively predicted Sleep quality score (β = 0.12,
p < 0.001), indicating that the effect of Psychological
inflexibility on Emotional balance is moderated by rumi-
nation, hence H3 was supported. Similarly, the interaction
term between Psychological inflexibility and rumina-
tion significantly negatively predicted Emotional balance
(β = −0.18, p < 0.001), indicating that Rumination signif-
icantly moderated the effect of psychological inflexibility
on emotional balance, hence H4 was supported.

To further elucidate the nature of the moderating effect,
the mean of rumination scores plus or minus one standard
deviation was divided into two groups: a high-level rumi-
nation group, and a low-level rumination group,and plotted
this relationship. Figure 2 further revealed that the positive
relationship between psychological inflexibility and sleep
quality was stronger when rumination was high rather than
low. Additionally, Figure 3 shows that as rumination levels
increase, the negative impact of psychological inflexibility
on emotional balance becomes stronger. Specifically, the
direct effect of psychological inflexibility on sleep quality
and the mediating effect of emotional balance increased

with the increase in rumination level. Table 5 presented the
direct effect of psychological inflexibility on sleep quality,
the mediating effect value of emotional balance, and the
95% bootstrap confidence intervals at the three levels of
rumination scores (M-SD, M, and M+SD). When rumi-
nation was higher, we found a more positive direct effect
(direct effect = 0.30, 95% CI = [0.21, 0.38], excluding
0), and a more negative indirect effect (indirect effect =
0.17, 95% CI = [0.11, 0.24], excluding 0). In summary,
Emotional balance mediated the relationship between Psy-
chological inflexibility and college students’ Sleep quality,
and both the direct effect of Psychological inflexibility on
Sleep quality and the mediating effect in the first half of
Emotional balance were moderated by rumination.

Discussion
The current research results showed that psychological
inflexibility significantly and positively predicted sleep
quality among college students. Consistent with the find-
ings of previous studies (Zakiei et al., 2020), negative
cognitive styles such as experiential avoidance and cogni-
tive fusion work together to act on the individual, making
the individual wish to achieve the goal of eliminating
those unwanted negative emotions and experiences, but
instead seriously affecting Sleep quality. Therefore, the
impact of psychological inflexibility on sleep quality of
college students cannot be ignored, and reducing the level
of psychological inflexibility or increasing psychological
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Table 5. The direct effects and indirect effects on the different levels of rumination

Moderator (M ± SD) Type of effect Effect size Boot SE 95%confidence interval

M − SD
Direct effects MPIS→PSQI 0.05 0.05 [−0.05, 0.015]
Indirect effects MPIS→ABS→PSQI 0.07* 0.01 [0.04, 0.010]

M
Direct effects MPIS→PSQI 0.17*** 0.04 [0.10, 0.24]
Indirect effects MPIS→ABS→PSQI 0.12* 0.02 [0.08, 0.16]

M + SD
Direct effects MPIS→PSQI 0.30*** 0.04 [0.21, 0.38]
Indirect effects MPIS→ABS→PSQI 0.17* 0.03 [0.11, 0.24]

Note.*p <0.05 ***p < 0.001, PSQI, Sleep Quality; MPIS, Psychological inflexibility; ABS, Emotional balance;
RRS, Rumination.
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Figure 2. (Standardized) simple slope analysis of moderated
direct effects (MPIS, Psychological Inflexibility)
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Figure 3. (Standardized) simple slope analysis of moderated
indirect effects (MPIS, Psychological Inflexibility)

flexibility may improve Sleep quality to a certain extent
(Fang and Huang, 2022; Fang et al., 2023a, 2023b).

Emotional balance mediates between psychological
inflexibility and sleep quality, i.e., psychological inflexi-
bility indirectly influences sleep quality through emotional
balance. Consistent with the findings of previous stud-
ies (Ong et al., 2017; Zoccola et al., 2009; Liu, 2024),
the functioning of negative emotions, such as anxiety,
stress, depression, and melancholia, which impair sleep
quality was enhanced. This consequently results in an
exacerbation of sleep disturbances among college students.
It is important to note that emotional balance enables
individuals to accept their inner feelings in a balanced per-
spective (there are times when they are “upset” and times
when they are “proud of others’ praises”) (Chen et al.,
2014; Larsen, 2009). College students with psychologi-
cal inflexibility are more likely to exhibit inflexibility in
response to various negative events, which in turn weakens

their emotional balance ability. Once the mechanism of
emotional balance of college students was compromised,
the functioning of positive emotions, such as contentment
and pleasure, which facilitate sleep quality, was weakened
(Fredrickson, 2001; Ong et al., 2017). In other words,
emotional balance may be a remedy for students suffering
from sleep deprivation, yet individuals with psychological
inflexibility may exacerbate negative emotional immersion
due to rigid cognitive patterns and inhibit the mobilization
of positive emotional resources, affecting sleep quality
(Orouji et al., 2022; Peltz et al., 2020).

The level of rumination exerted a significant mod-
erating influence on the direct and indirect effects of
psychological inflexibility on sleep quality. Specifically,
both the direct and indirect effects of psychological
inflexibility on sleep quality increased with rising levels
of rumination.

Conversely, The findings of this study indicate that
rumination serves to exacerbate the adverse effects of
psychological inflexibility through two distinct pathways.
Path 1: Psychological inflexibility → Sleep quality (H1
was supported), and Path 2: Psychological inflexibility
→ Emotional balance (H4 was supported). Rumination
served as both a catalyst for psychological inflexibility to
interfere with sleep and a disruptor of emotional balance’s
ability to promote sleep quality. The explanations for
this phenomenon can be attributed to three key factors.
Primarily, rumination exacerbates the negative thinking
patterns observed in college students (Nolen-Hoeksema,
1991). College students with high levels of rumination may
experience decreased sleep quality due to repeated chew-
ing stress events and their resulting negative experiences.
Secondly, rumination is associated with psychological
inflexibility and an inability to effectively cope with and
solve problems (Moberly and Watkins, 2008; Cao et al.,
2021). College students with higher levels of rumination
perceive less emotional support in interpersonal interac-
tions (Zhang et al., 2021).

Implications for practice
The results of this study enrich the research in the
field of college students’ sleep problems and provide
effective empirical evidence and intervention suggestions
for improving Sleep quality, so as to deal with col-
lege students’ sleep problems in a scientific and rational
way.

Student development and support should utilize
positive thought meditation, cognitive defusion, and
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clarification of values techniques of acceptance and com-
mitment therapy, to cultivate the ability of college students
to face negative events flexibly and effectively, thus pro-
moting Sleep quality. This will promote sleep quality.
Moreover, educators should provide students with training
in self-direction and self-balancing, as well as effec-
tive management and regulation of emotional balance,
to improve sleep quality. In summary, positive thinking
training would prompt students to accept and experience
the present moment without judgment, thereby reducing
or eliminating the tendency to ruminate on negative emo-
tions. For example, the Chinese proverb “A fall into a pit,
a gain in your wit.”. This, in turn, promotes emotional
balance, prevents sleep problems, and ultimately develops
good sleep habits.

Limitations and future directions

The main shortcomings of this study include reliance
on self-report data. Future studies could gather data
from a number of sources, including parents, teachers,
roommates, classmates, and close friends. Secondly, Also
further investigation of the mechanism linking psycholog-
ical inflexibility and sleep quality is warranted, with the
incorporation of diverse samples aligned with the specific
objectives of the study.

Conclusion

We examined how psychological inflexibility, emotional
balance, and rumination impact sleep quality in Chinese
college students. The results revealed the mediating role
of emotional balance and the moderating role of rumina-
tion. Specifically, psychological inflexibility, as a negative
psychological factor, reduces an individual’s emotional
balance ability, thereby affecting sleep quality. At the
same time, rumination exacerbates the negative impact of
psychological inflexibility on sleep quality and emotional
balance. The results of this study not only provide empir-
ical support for previous views, but also provide a new
perspective for interventions and research on sleep quality
among college students.
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