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The relationship between
smartphone addiction and sleep
disorder among college
students: negative emotions as a
mediator and gender as
a moderator
Siyi Li1, Yingying Deng1, Lihong Cai1 and Linlin Wu2*

1Higher Education Research Institute, Shantou University, Shantou, China, 2Business School, Xiamen
Institute of Technology, Xiamen, China
Background: College students are disproportionately affected by smartphone

addiction, which has been linked to various health impairments, including sleep

disorders. This study explores the relationship between smartphone addiction

and sleep disorders, with a focus on negative emotions as a mediator and gender

as a moderator.

Methods: Cluster sampling was used to survey 1056 Chinese college students.

The Mobile Phone Addiction Index, Negative Affect Scale, and Sleep Disorder

Scale were administered. Versions of SPSS 27.0 and PROCESS macro 4.0 were

used for data analysis, employing Models 15 and 4 to examine moderation and

mediation, respectively.

Results: A strong direct correlation was identified between smartphone

addiction and sleep disorder, with negative emotions mediating this

relationship, accounting for 33.7% of the effect. Gender significantly moderated

the mediation process, with females demonstrating a greater correlation than

males between sleep disorders and negative emotions.

Conclusion: Negative emotions partially mediated smartphone addiction’s

association with sleep disorder, whereas gender significantly moderated this

mediation. These findings underscore the complex dynamics among

smartphone addiction, emotional well-being, and sleep among college students.
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1 Introduction

Smartphones play a significant role in modern life, particularly

in social interaction, entertainment, and learning, which has led to

an increasing reliance on them, especially among adolescents. For

instance, among Spanish children aged 10-15, approximately 70%

own a smartphone, and ownership rises with age; among teenagers

16 and older, it reaches 99.1% (1). According to the latest 2024

survey on the scale of internet users in China, the number of

Chinese internet users grew by 7.42 million compared to 2023, with

adolescents representing the largest group, accounting for 49% of

the new internet users (2). Despite the convenience that

smartphones offer in daily life, research has shown that frequent

use and dependence on smartphones can lead to addictive

behavioral patterns (3, 4). Smartphone addiction is defined as the

use of smartphones to fulfill deep-seated needs (such as

dependence, habitual use, and addictive behaviors), to the extent

that individuals find it impossible to accomplish essential daily

chores without utilizing their smartphones (5). Studies indicate that

31.6% of adolescents in South Korea are addicted to smartphones

(6), and Over 25% of Chinese teenagers suffer from smartphone

addiction (7). Smartphone addiction can severely impact

adolescents’ physical health (8), academic performance (5),

emotional well-being (9), and sleep quality (10).

Studies have indicated that negative emotions such as loneliness

and anxiety are predictive factors for college students’ addiction to

smartphoness (11). The cognitive-behavioral hypothesis states that

behaviors can also reciprocally influence emotions and cognition

(12). Therefore, individuals exhibiting addictive smartphone

behaviors may struggle to control excessive use, which may result

in negative emotions such as worry, anxiety (13), and depression

(14). These negative emotions, in turn, can further affect sleep

quality (15). College students often engage in frequent internet use

(16) and tend to have weaker self-regulation skills (17), making

them more susceptible to smartphone addiction. Poor sleep quality

is significantly influenced by smartphone addiction (18, 19), and

existing research has confirmed a direct association between sleep

disorders and smartphone addiction among adolescents (20). For

instance, a bidirectional relationship exists between smartphone

addiction and sleep disorders (21, 22). Some studies also indicate

that smartphone addiction and sleep quality are significantly

positively correlated (23). Specifically, young individuals with

smartphone addiction are are more likely to develop sleep

disorders (20).

In summary, previous studies have provided valuable insights

into smartphone addiction’s association with sleep disorders. But

little is known about the mediating and regulating mechanisms that

underlie this association. The purpose of this study is to investigate

whether the mediating role of negative emotions and the

moderating role of gender can reduce the impact of smartphone

addiction on sleep disorders, offering valuable insights for the

prevention and management of sleep disorders caused by

smartphone addiction among college students.
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1.1 The mediating role of
negative emotions

Emotions are a combination of brain and body responses that

manifest as our feelings and outward appearances (24). In general,

people can easily distinguish between positive and negative emotions

(25). Negative emotion is a relatively low emotional response (26),

including depression (27), anger, frustration and other negative

psychological effects (28). In recent years, there have been a number

of studies linking it to smartphone addiction (29, 30). In the beginning,

smartphone use can be enjoyable and exciting for individuals (31).

However, when the phenomenon of smartphone addiction occurs, it is

often impossible to control excessive dependence on smartphones,

which leads to negative emotions being activated (32), making it seem

anxious (33) and depressed (34, 35). At the same time, smartphone

addiction may exacerbate an individual’s fear of missing out on

information (36), and may even lead to depression, anger, and, in

severe cases, an increased risk of suicide (37).

Many factors can influence sleep, including nutrition, use of

stimulants (alcohol, caffeine, and tobacco), physical activity levels

(38), shoulder pain and disability (39), physical environment, and

social environment (40). In addition, emotional state is also an

important factor affecting sleep, and different emotional experiences

may even lead to the occurrence of sleep disorders (41). Sleep

disorders are physiological problems resulting from disturbances in

the regulation mechanisms of the sleep and wake cycles, and are

often characterized by symptoms such as insomnia, sleep

deprivation, poor sleep quality, and impaired daytime functioning

(20). Negative emotions are strongly associated with sleep disorders

(42). For example, research has shown that brain structures

associated with negative emotions are significantly correlated with

sleep disorders in normal young people (43). Previous studies have

also confirmed the influence of negative emotions such as anxiety

(44), depression (45) and stress on sleep disorders (46). For

example, studies have found that college students with depressive

symptoms are more likely to have sleep disorders (47). In addition,

evidence suggests that college students with high levels of negative

emotions are at a greater risk of experiencing sleep disorders (36).

Research has revealed a big positive association between

smartphone addiction and sleep disorders. Psychological

resilience and physical exercise behavior play a partial mediating

role in this relationship (10, 48). Therefore, the effect of smartphone

addiction on sleep disorders may be indirectly through mediating

variables rather than directly. This finding suggests that further

exploration of the mediating effect of smartphone addiction on

sleep disorders in college students is needed, with additional

empirical studies required to uncover the underlying mechanisms.
1.2 The moderating role of gender

The concept of “gender” is deconstructed into four aspects:

biological/physical traits, self-defined gender identity, legal gender,
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and gender expression (49). The term gender is a straightforward

description of some of the most basic human characteristics, but

when individuals are asked their gender they are usually given two

choices: male or female (50). The gender differences show up in

different individual variables. Specifically, a number of studies have

observed that smartphone addiction varies by gender, such as studies

that categorize smartphone users into three potential categories, while

women are placed in the high-risk category where smartphone

addiction is more prevalent among women than men (51). A study

of Chinese college students found that female undergraduates were

more likely than male undergraduates to use smartphones excessively

(52). Gender differences also show up in negative emotions. The

study found that female undergraduates’ average anxiety levels were

noticeably greater than those of male students (53). Additionally,

research indicates that female undergraduates experience higher

levels of stress than their male counterparts (54). These results

suggest that female undergraduates may face more negative

emotional challenges. This gender difference is also reflected in

sleep problems, which show up as early as infancy and continue

into childhood and adulthood (55), and are particularly pronounced

in young adults (56). Specifically, female college students are less sleep

efficient than male college students (57). Moreover, female

undergraduates are more likely to experience sleep disorders than

male undergraduates (58).

Based on the above research, the role of gender in the three

variables of smartphone addiction, negative emotions and sleep

disorders should not be ignored. Although previous research has

revealed significant differences between gender in individual

variables, there is still insufficient research on how gender regulates

the relationship between these variables. With this in mind, this study

aimed to explore whether gender is a moderating factor that influences

the direct and/or indirect association between smartphone addiction

and sleep disorders. By constructing a theoretical model that

incorporates gender-mediated effects, this study will provide a new

perspective for understanding the role of gender in the path of

smartphone addiction-induced sleep disorders and may reveal

gender-specific prevention and intervention strategies.

Hypothesis 2: Smartphone addiction’s association with sleep

disorders, both directly and indirectly, varies by gender, with

negative emotions acting as a mediating factor.
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Figure 1 displays the study’s hypothesized model.
2 Methodology

2.1 Participants and processes

Using cluster sampling, an online questionnaire was

administered from October 8 to October 28, 2024, to measure

smartphone addiction, negative emotions, and sleep disorders

among students pursuing various college degrees across 20

provinces and cities. Prior to the survey, teachers provided

guidance through class WeChat groups, obtained informed

consent from participants, and introduced the purpose, use, and

significance of the data collected while emphasizing test anonymity,

confidentiality, and voluntary participation. Participants were given

full autonomy to discontinue or opt out of the questionnaire at any

time. This study was approved by the Ethics Committee for

Scientific and Technological Research Involving Human Beings of

Shantou University (approval number: STU202410004).

Overall, 1056 questionnaires were gathered. Questionnaires

were ruled invalid if they omitted answers, selected the same

option consecutively more than 10 times, or had response times

of less than 2 minutes. Based on these screening criteria, 123

samples were excluded, resulting in 933 valid responses,

equivalent to an 88.4% validity rate. Additionally, general

personal information such as gender, place of origin, grade level,

only-child status, and family structure (e.g., belonging to a two-

parent family) was gathered.
2.2 Measures

2.2.1 Mobile phone addiction index
In this study, smartphone addiction among college students was

evaluated using MPAI, created by Liang Yongchi (59). The scale

comprises 17 items spanning four dimensions: uncontrollability,

escapism, withdrawal symptoms, and inefficiency. Each item is

rated on a 5-point Likert scale, where 1 denoting “never” and 5

indicating “always” (60). Furthermore, a higher overall score
FIGURE 1

Model of the hypotheses in this research.
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indicates a higher degree of smartphone addiction. The MPAI’s

Cronbach’s alpha was 0.93. Besides, the Kaiser-Meyer-Olkin value

was 0.941.

2.2.2 Negative affect scale
This study employed the NAS from Watson et al. ’s

comprehensive emotion assessment tool (61). The NAS evaluates

the intensity of negative emotions experienced over a specific

timeframe, encompassing a range of unpleasant emotional states

such as anger, guilt and tension. Ten items on a Likert scale of five

points make up NAS, and the overall range is from 10 to 50. Greater

negative emotion intensity is indicated by a higher score. It was

discovered that the NAS’s Cronbach’s alpha was 0.89. Besides, the

Kaiser-Meyer-Olkin value was 0.900.

2.2.3 Sleep disturbance scale
To assess participants ‘ sleep disorder levels, the study utilized the

SDS, a component of the Pittsburgh Sleep Quality Index (PSQI)

developed by Daniel et al. (62). This scale assesses the frequency of 9

specific sleep-related issues, including “difficulty staying asleep or

waking up early,” “breathing difficulties,” “coughing or loud snoring,”

and “having nightmares.” Each response is assessed using a scale

made of four points between 0 and 3, corresponding the following

categories: “none,” “less than once per week,” “1-2 times per week,”

and “more than three times weekly,” respectively. The SDS

demonstrated a Cronbach’s alpha of 0.72, reflecting reasonable

reliability. Besides, the Kaiser-Meyer-Olkin value was 0.827.
2.3 Data processing and analysis

Valid data were entered in SPSS 27.0 for analysis, with all

statistical operations carried out using this software. First,

Kolmogorov-Smirnov (K-S) non-parametric test alongside

reliability analysis were utilized to evaluate the normality of data

distribution and the reliability of the instruments. Next, after

standardizing the data, descriptive statistics were conducted for

demographic variables, and differences in research variables across

gender were examined using the Mann-Whitney U test.

Subsequently, Hayes ‘ PROCESS macro (Model 4) (63) was used

to examine the mediating role of negative emotions in the

relationship between smartphone addiction and sleep disorders.

To facilitate the analysis, the independent variable, mediator, and

moderator were mean-centered. Finally, Hayes’ PROCESS macro

(Model 15) (64) was used to examine the moderating effect of

gender within the mediation model.
3 Results

3.1 Common method bias test

For evaluating potential biases from the common method, the

Harman single-factor test was performed. Excluding demographic

variables, an analysis of the unrotated exploratory factors was

conducted for the remaining items. Six factors that had eigenvalues
Frontiers in Psychiatry 04
above 1 were identified, with the first factor explaining 27.767% of the

variance—substantially less than the 40% threshold. Therefore, this

study did not have significant bias in the common method.
3.2 Descriptive analysis

The demographic variables related to the study, including gender,

place of origin, only-child status, family structure (e.g., belonging two-

parent family), and grade level, are detailed in Table 1.

For the samplepopulation,MPAI’smeanwas 28.76±12.22,NAS’s

meanwas 22.99 ± 7.53, and SDS’s meanwas 4.53 ± 4.26. Furthermore,

our study examined gender differences across research variables, as

indicated by Table 2. The mean MPAI score among males was

significantly higher than that among females, with males scoring

significantly higher in specific dimensions, including

uncontrollability, escapism, withdrawal symptoms, and inefficiency.

Conversely, females scored considerablyhigher thanmales on the SDS.
3.3 Correlation analysis

To control for demographic variables, a partial correlation

analysis was conducted after controlling for gender. The findings,

presented in Table 3, reveal significant positive association between

smartphone addiction and negative emotions (r = 0.342, p < 0.001)

and between smartphone addiction and sleep disorders (r = 0.259, p <

0.001). Additionally, negative emotions were significantly directly

associated with sleep disorders. (r = 0.314, p < 0.001).
3.4 Analysis of the effect of mediation

The mediating role of negative emotions in the relationship

between smartphone addiction and sleep disorders was examined

using Hayes ‘ (2012) SPSS macro Model 4, with gender controlled

for. As shown in Table 4, smartphone addiction showed a

significant positive correlation with negative emotions, and both

were significantly positively associated with sleep disorders.

Figure 2 presents the mediation model, and the findings reveal

that all three pathways were statistically significant. The results

indicated that smartphone addiction’s overall influence against

sleep disorders was 0.270 (p < 0.001). The direct influence was

0.179, with a 95% CI of 0.113–0.246, representing 66.3% of the total

influence. The indirect effect mediated by negative emotions was

0.091, with a 95% CI of 0.055–0.132, accounting for 33.7% of the

overall influence. These findings suggest that negative emotions

mediate smartphone addiction’s association with sleep disorders

only partially, supporting Hypothesis 1.
3.5 Analysis of the effect of
moderated mediation

In Hypothesis 2, we hypothesize that gender moderates the

direct and indirect effects of smartphone addiction on sleep
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disorders in a mediation model involving smartphone addiction,

negative emotions, and sleep disorders. To test this hypothesis, the

study used Hayes’ PROCESS macro (Model 15) to investigate the

moderating effect of gender in the mediation model. Specifically,

Hypothesis 2 includes two specific sub-hypotheses: (a) gender

moderates smartphone addiction’s association with sleep

disorders, and (b) gender moderates negative emotions’

association with sleep disorders. If Hypothesis b is supported, it

indicates the existence of a moderated mediation model.

The outcomes that Table 5 presented indicate that gender did not

moderate the direct path but influenced the latter portion of the
Frontiers in Psychiatry 05
mediation pathway. Specifically, the interaction term between

smartphone addiction and gender was insignificant predictor of

sleep disorders (b = 0.009, p > 0.05). However, the interaction

between gender and negative emotions significantly predicted sleep

disorders (b = 0.113, p < 0.01), suggesting gender moderates the link

between negative emotions and sleep disorders, thus supporting

Hypothesis b. Therefore, the results suggest that Hypothesis 2 is

partially supported, and a moderated mediation model is established.

To specifically illustrate how gender moderates the connection

between negative emotions and sleep disorders, the study plotted

simple slope graphs for negative emotions and sleep disorders, as

shown in Figure 3. In the female group, negative emotions

significantly predicted sleep disorders (simple slope = 0.187, t =

8.113, p < 0.001); whereas in the male group, the association

between negative emotions and sleep disorders was weaker

(simple slope = 0.074, t = 2.422, p = 0.016). This suggests that the

female group experiences more sleep disorders as negative

emotions increase.
4 Discussion

Sleep disorder and smartphone addiction have been found to be

strongly correlated (65–67). Numerous studies have demonstrated

that smartphone addiction contributes to sleep disorder (68).

However, the mediating and regulating mechanisms that

account for the connection between smartphone addiction and

sleep disorders have not been thoroughly studied. To address these

gaps, this study enhances the current literature via constructing a

model for moderated mediation. This model investigates how

negative emotions mediate smartphone addiction’s association

with sleep disorders in college students and explores the

moderating role of gender on this mediation. These findings

suggest that first association is mediated by negative emotions.

Specifically, negative emotions positively predict sleep disorders,

whereas smartphone addiction predicts negative emotions. In

addition, negative emotions’ association with disturbance during
TABLE 2 Gender differences in variables: results of the Mann-Whitney U test.

Variables Full example Male Female P

�x±s �x±s �x±s

MPAI

Total 28.76±12.22 33.52±13.14 26.07±10.79 0.000***

Uncontrollability 11.51±5.18 13.54±5.76 10.37±4.43 0.000***

Escapism 6.19±3.02 7.25±3.39 5.59±2.60 0.000***

Withdrawal Symptoms 5.75±2.93 6.67±3.14 5.23±2.67 0.000***

Inefficiency 5.30±2.72 6.05±2.86 4.88±2.55 0.000***

NAS 22.99±7.53 23.61±7.90 22.65±7.30 0.077

SDS 4.53±4.26 4.09±3.92 4.78±4.42 0.008**
**P<0.01, ***P<0.001.
TABLE 1 Summary of overall sample characteristics.

Variables Number Percentage

Gender 933 100%

Male 337 36.10%

Female 596 63.90%

Residence 933 100%

Rural 496 53.20%

Urban 437 46.80%

Only child or not 933 100%

Yes 331 35.50%

No 602 64.50%

Type of family 933 100%

Two-parent family 805 86.30%

Else 128 13.70%

Academic years 933 100%

Freshman 531 56.90%

Sophomore 144 15.40%

Junior 178 19.10%

Senior 80 8.60%
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sleep was moderated by gender. This topic is explored in the

subsequent section based on the study’s findings.
4.1 Negative emotions’ mediation

Consistent with previous researches (20, 21, 69), we found that

addiction to smartphone among college students directly associates

with sleep disorders. In other words, greater addiction to

smartphones was associated with greater sleep disorder. Studies

have revealed that college students frequently utilize smartphones

for text messaging, phone calls, and gaming (70). This suggests that as

the amount of time college students spend on their phones increases,

their sleep time decreases accordingly. According to the sleep

disorder process theory, heightened emotional or physiological

arousal negatively affects sleep quality (71). For instance, the

initiation of sleep and the occurrence of mood swings or

awakenings during sleep significantly affect sleep quality. Pre-sleep

smartphone usage and the type of content browsed contribute to

psychological stress and physiological arousal (72), ultimately

compromising sleep quality. Furthermore, electromagnetic fields

emitted by smartphones can disrupt sleep structure (73), and the

use of light-emitting electronic devices suppresses melatonin,

extending the time required to fall asleep (74). Collectively, these

factors can lead to sleep disorders in college students.

Furthermore, our findings indicate that negative emotions

partially mediate the connection between smartphone addiction

and sleep disorders. A positive relationship was observed between

negative emotions and addiction to smartphone, where higher

addiction levels corresponded to increased negative emotions.

These findings align with those of Chen et al. (75), who argued

that individuals addicted to or at risk of addiction experience

greater negative emotions due to the financial and time

investments involved. Moreover, some studies have explored how

smartphone addiction contributes to negative emotions. For
Frontiers in Psychiatry 06
example, Çağan et al. (76) found that the degree of addiction to

smartphone is directly associated with depression. Similarly,

Demirci et al. (66) identified a direct relationship between

smartphone addiction and both depression and anxiety. Jun (14)

further demonstrated that smartphone addiction affects depressive

symptoms over time. Additionally, we observed a positive

relationship between negative emotions and sleep disorders,

consistent with previous studies. For instance, research has shown

that negative emotions significantly and positively predict sleep

quality (23). According to the “conflict internalization model” of

insomnia, internalizing psychological conflict increases emotional

arousal and physiological activation, negatively affecting sleep (77).

Furthermore, studies have demonstrated that negative emotions,

such as worry and stress can result in sleep disorders. Jansson-

Fröjmark and Lindblom (78) found that high levels of anxiety and

depression predict insomnia. Similarly, Staner (79) observed that

sleep disorders (especially insomnia) are prevalent in individuals

with anxiety disorders. Vandekerckhove et al. (80) reported that

stress and emotional factors heighten vulnerability to sleep

disorders. Integrating these findings, we used a mediation model

method to examine the link between negative emotions and sleep

disorder and between smartphone addiction and negative emotions.

Our study revealed that college students with greater smartphone

addiction experienced more negative emotions, increasing their

likelihood of sleep disorders.

These findings offer valuable insights into how negative emotions

influence sleep disorders in the context of smartphone addiction and

lay the groundwork for strategies aimed at addressing and improving

the physical and mental health challenges faced by college students.

The findings of this study highlight the critical need to address the

negative emotions associated with smartphone addiction among

college students. Resource conservation theory suggests that

individual actively increase resources to mitigate stress rather than

passively waiting for a stressful environment to occur (81). However,

smartphone addiction often leads to unpleasant emotions such as
TABLE 4 Examining negative emotions ’ mediation regarding smartphone addiction’s association with sleep disorder among college students.

Negative emotion Sleep disorder

Bootstrap 5000 Times 95%CI Bootstrap 5000 Times 95%CI

b S.E. LLCI ULCI b S.E. LLCI ULCI

Smartphone addiction 0.357 0.032 0.294 0.420 0.179 0.034 0.113 0.246

Negative emotion - - - - 0.255 0.033 0.191 0.319

Gender 0.091 0.067 -0.041 0.222 0.303 0.067 0.173 0.434
TABLE 3 Partial correlation analysis of variables.

Control Variable Variable Negative emotion Sleep disorder
Smartphone
addiction

Gender

Negative emotion 1

Sleep disorder 0.314*** 1

Smartphone addiction 0.342*** 0.259*** 1
***P<0.001.
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worry, stress, and despair. Cognitive emotion regulation strategies are

vital for addressing negative events and anxiety and depressive

symptoms. Effective regulation can reduce negative emotions and

the resource consumption caused by smartphone addiction (82). For

example, Liang et al. (83) showed that cognitive emotion regulation

affects emotional experience and reduced smartphone addiction and

its associated negative emotions. Therefore, parents and teachers

should consciously guide college students to learn cognitive emotion

regulation strategies, improving emotion regulation skills (65) to

reduce negative emotions caused by smartphone addiction and

enhance sleep quality. Parents can actively participate in

“emotional socialization behavior” in family education, actively
Frontiers in Psychiatry 07
guide children’s emotional behavior, and construct a good

emotional regulation process (84).Teachers can teach strategies

related to cognitive emotion regulation, such as mindfulness

techniques in the form of meditation, deep breathing, and focus on

the present moment (85), cognitive reassessment (helping individuals

re-evaluate maladaptive situations and enhance emotional self-

control), and expressive inhibition (inhibiting emotional expression

behaviors) (83). In addition, parents and teachers can guide college

students to relieve their negative emotional experiences through

group impromptu music therapy (a way to release emotions and

express themselves through group improvisation of Musical

Instruments) and tai chi exercises (86, 87), thereby reducing the
TABLE 5 Effect of moderated mediation between addiction to smartphone and sleep disorder.

Predictor
NAS SDS

b t b t

MPAI 0.212 11.195*** 0.053 1.328

NAS – – -0.039 -0.602

Gender – – 1.284 4.510***

MPAI*Gender – – 0.009 0.371

NAS*Gender – – 0.113 2.960**

R2 0.119 0.140

F 125.334*** 30.256***

Conditional indirect influence with respect to gender

Gender Effect BootSE Bootstrap 5000 Times 95%CI

LLCI ULCI

Male 0.016 0.007 0.003 0.030

Female 0.040 0.009 0.024 0.058

Moderated mediation index 0.024 0.010 0.005 0.045
**P<0.01, ***P<0.001.
FIGURE 2

Effect of MPAI on SDS with the mediation of NAS. ***P < 0.001.
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occurrence of sleep disorders. To enhance sleep quality among college

students, interventions targeting smartphone addiction and

emotional regulation are essential.
4.2 Gender’s moderating effect

Further findings confirmed that gender moderates the indirect

influence of smartphone addiction on sleep disorders via negative

emotions. Specifically, while negative emotions among college

students were significantly correlated with sleep disorders, the

effect was stronger in females. Our findings align with prior

research suggesting that females respond more strongly to

negative stimuli than males (88, 89). For example, all sleep

difficulties in females were significantly related to stress,

emotional regulation, and negative emotions, whereas in males,

only difficulties initiating sleep were associated with these factors

(90). Consequently, women experience a broader range of sleep

disorders when facing negative emotions. This difference may be

linked to gender differences in emotion regulation. Two categories

of emotion regulation are distinguished under the process model of

emotion regulation: one of which is cognitive reappraisal, a strategy

used to reinterpret a situation and mitigate the impact of negative

emotions (91). Research has shown that poorer sleep quality is

associated with a reduced ability to regulate negative emotions

through cognitive reappraisal (92). Structural differences in the

brains of males and females contribute to differences in their ability

to use cognitive reappraisal. McRae et al. (90) argue that males

exhibit lower amygdala activity and less prefrontal cortex activity in

emotional responses, with the prefrontal cortex being typically

involved in cognitive and emotional control. As a result, males

may be more likely than females to spontaneously employ cognitive

reappraisal strategies, thereby reducing the negative impact of

negative emotions on sleep quality.

Based on these findings, schools and society should focus on

addressing sleep disorders among college students and establish

corresponding support systems to provide help to college students,

especially female students. Schools can provide emotion regulation
Frontiers in Psychiatry 08
training courses to help students identify and adjust their emotions

using strategies such as cognitive reassessment, mindful acceptance,

and other such strategies to mitigate the detrimental effects of

negative emotions on individuals (93).Society can also provide

college students with psychological counseling services. Given

that women are more prone to negative emotions throughout

their lives (94), targeted support should account for their

psychological and physiological characteristics.
4.3 Limitations

Although the participants in this study were college students

and the results indicated that negative emotions significantly

influenced sleep disorders in female students, these findings may

also apply to other groups, such as professionals and adolescents,

who might experience similar emotional distress and sleep-related

issues. Therefore, future research should explore how these

relationships manifest across different populations to enhance the

generalizability of these findings.

In addition, several limitations of this study should be considered.

First, the use of online questionnaires may have influenced the

accuracy of the survey findings as the results are more likely to

reflect the views of individuals willing to complete the survey. This

limitation could affect the generalizability of the research outcomes.

Second, reliance on participants ‘ subjective assessment without

objective data verification may have introduced inaccuracies. Future

studies could address this limitation by incorporating objective

assessment methods such as actigraphy and sleep-tracking

applications to enhance the reliability of sleep evaluations. Third, this

studymeasured sleep disorders through self-reports rather than clinical

diagnoses, making the findings less applicable to clinical populations.

Finally, it is impossible to establish causal links between the variables in

this study due to its cross-sectional nature. The causal relationships

between smartphone addiction, negative emotions, and sleep disorders

should be further examined in future longitudinal investigations.

Notwithstanding these drawbacks, the study’s conclusions are

nonetheless important. These results highlight the significant

predictive role of smartphone addiction in sleep disorders and

demonstrate, through mediation analysis, that negative emotions

exacerbate the effect of smartphone addiction on sleep disorders. In

addition, gender as an individual characteristic also moderates

addiction to smartphone in relation to sleep disorders.
4.4 Conclusion

This research seeks to unveil how negative emotions mediate

smartphone addiction’s association with sleep disorders with respect

to college students, as well as moderating influence of gender. It

elucidates the interconnected pathways between phone addiction and

sleep disorders by examining mediators and moderators. For college

students, negative emotions were identified as key mediators of

smartphone addiction’s relationship with sleep disorders.
FIGURE 3

Gender’s moderation in negative emotions and sleep disorder.
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Additionally, gender moderated this mediation process, with female

students exhibiting a stronger effect of negative emotions on sleep

disorders. These findings emphasize the importance of the mediating

model in understanding how smartphone addiction contributes to

sleep disorder among college students.
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