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Abstract
Background Internet addiction has an important influence on the development of physical and mental health of 
college students. The purpose of this study is to evaluate the current status and the correlation between college 
students’ negative emotion, fatigue level and Internet addiction disorder, and to provide reference for the care and 
management of college students.

Methods We conducted a questionnaire survey on a cluster sample of college students from October to November 
15, 2022. Internet addiction scale, fatigue assessment scale and positive and negative emotion scale were used for 
survey. Pearson correlation analysis and mediating effect test were performed to analyze the correlation and effects.

Results A total of 1546 valid questionnaires were collected. The incidence of internet addiction in college student 
was 20.38%. The total score of internet addiction was 52.94 ± 12.47, the total fatigue score was 69.27 ± 3.19, the score 
of positive emotion of college students was 31. 41 ± 5.09, and the negative emotion score was 18.54 ± 5.68. The total 
score of internet addiction were positively correlated with score of negative emotion (all P < 0. 05). The total score 
of internet addiction scale of college students were positively correlated and each factor score of with the score of 
fatigue severity (all P < 0. 05). Fatigue played an intermediary role in the prediction of negative emotion and internet 
addiction of college students, with an intermediary role of-0.433, accounting for 76.35% of the total effect.

Conclusion The college students’ positive emotion may be strengthened to reduce their fatigue level and negative 
emotion so as to reduce internet addiction.
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Background
With the rapid popularization and development of the 
internet, people begin to pay attention to the social real-
ity problem of internet addiction, especially adolescent 
internet addiction [1]. College students or teenagers are 
susceptible to internet addiction. The survey results [2] 
show that 20.6% of college students are at risk of inter-
net addiction, the surveyed college students use mobile 
phones for an average of 7 to 9  h a day, with an aver-
age of 118 mobile phones per person per day. Previous 
researches [3, 4] show that the proportion of college stu-
dents with internet addiction is as high as 16. 5%. 6% ∼ 
29.5%. Previous studies [5, 6] have found that internet 
addiction can damage people’s executive control ability, 
emotional recognition ability and central integration abil-
ity. Internet addicts are more likely to process negative 
social cognition [7]. Teenagers with negative withdrawal 
tendencies are also more likely to have internet addiction 
[8]. Therefore, the prevention and care of internet addic-
tion are vital to the health development of teenagers.

Under the sustained consumption of cognitive and 
emotional will, people may experience a decline in psy-
chological function and subjective experience of fatigue 
and tiredness [9, 10]. Therefore, emotion, especially neg-
ative emotion, is easy to make teenagers escape into the 
world of the internet [11]. Previous studies [12, 13] have 
reported that long-term excessive use of the internet has 
an impact on the mental health of adolescents, the emo-
tions and fatigue may be closely associated with internet 
addiction. Currently, there are very few studies on the 
correlation of negative emotion, fatigue level and inter-
net addiction in college students. Therefore, we aimed 
to conduct a cross-sectional study to evaluate the cur-
rent status and potential correlation of negative emotion, 
fatigue level and internet addiction in college students. 
This study assumed that fatigue played an intermediary 
role between college students’ emotions, especially nega-
tive emotions and internet addiction.

Methods
This cross-sectional survey was approved by the Ethics 
Committee of the University (Ethics approval number: 
2022zsy-kj-11). Written informed consents had been 
obtained from all the included students. According to 
previous report [14], the routine sample size was deter-
mined by 10 ∼ 20 times of the analytical factor and this 
study required more than 56 items × 20 = 1120 samples. 
In order to reduce the error and expand by 30% on this 
basis, this study needed at least about 1456 students.

From October to November 15, 2022, we conducted a 
questionnaire survey on a cluster sample of college stu-
dents in a university in Hangzhou, Zhejiang province, 
China. We randomly selected the corresponding num-
ber of students according to the proportion of college 

students in each grade. The inclusion criteria of the stu-
dents were as follows: full-time college students; they 
were currently studying normally in our college; they vol-
unteered to participate in this study.

All the questionnaires in this study were investigated 
anonymously. The questionnaires used are as follows: 
(1) We designed a general information questionnaire for 
medical students, including medical students’ age, gen-
der, body mass index (BMI), whether the student was 
the only child of family, parents’ educational level. (2) 
Internet addiction scale [15]: In this scale, 26 questions 
were assessed with 4 grades, including tolerance symp-
tom, withdrawal symptom, forced to surf the Internet, 
interpersonal health, time management. The higher the 
score, the more serious respondents are addicted to the 
Internet. The scale was widely used in the study of Inter-
net addiction with good reliability and validity [16]. If 
the total score of the internet addiction scale was ≥ 63, 
the respondents are assessed to have internet addiction. 
The construct validity of the scale was good (compara-
tive fit index (CFI) = 0. 96), and the internal consistency 
coefficient of the scale was 0.91 [17]. (3) Fatigue assess-
ment scale (FAI) [18]: There are 29 declarative sentences, 
which are scored from 1 to 7 and scored at seven points, 
including four subscales: the severity of fatigue, the envi-
ronmental specificity of fatigue, the results of fatigue 
and the response of fatigue to rest and sleep. the higher 
the score, the higher the degree of fatigue. It has been 
reported that FAI is easy to operate and can accurately 
evaluate the degree and characteristics of fatigue. The 
construct validity of the scale was good (CFI = 0. 95), and 
the internal consistency coefficient of FAI scale was 0.93 
[19]. (4) Positive and negative emotion scale (PANAS) 
[20]: This scale was compiled by Watson and Clark of 
South Meaddist University in 1988 to evaluate individu-
als’ positive and negative emotions. The Chinese version 
of the positive and negative emotion scale was translated 
and verified by Huang Li et al. The scale contains 20 
adjectives reflecting emotion, and 10 words correspond 
to positive and negative emotion factors respectively. The 
two factors were statistically scored, in which the higher 
the score of positive emotion, the more positive emotion 
and more concentration. On the contrary, the higher the 
score of negative emotion is, the more painful it is, and 
the more negative emotion is. The construct validity of 
the PANAS scale was good (CFI = 0. 88), and the internal 
consistency coefficient of the scale was 0.97 [21].

Survey procedures
Before collecting the questionnaire, we adjusted the 
instruction of the questionnaire and the answer format of 
the questionnaire to minimize the resistance and fatigue 
of the students when filling out the questionnaire, and to 
ensure that the subjects answered the questions carefully 
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on the basis of understanding the meaning of the ques-
tions. We introduced the purpose of this study to stu-
dents, and emphasized that this questionnaire answered 
anonymously, abided by the principle of confidentiality, 
the data collected was only for scientific research, there 
was no difference between right and wrong, and they can 
choose according to their own real situation. The filling 
time of the questionnaire was limited to 20 min, and the 
surveyors checked the questionnaire data on the spot. If 
there were missing data, the students were required to fill 
in the questionnaire. If the students were unwilling, the 
questionnaire would be invalidated.

Statistical analysis
In this study, SPSS 22.0 was used to analyze the data, the 
counting data were expressed by case and frequency, and 
the measurement data were expressed by mean ± stan-
dard deviation. Independent sample t-test was used to 
compare the measurement data between the two groups. 
To understand the potential correlation and interaction 
of negative emotion, fatigue level and internet addiction 
in college students, Pearson correlation analysis was used 
to analyze the relationship between groups of measure-
ment data to ensure the feasibility of subsequent testing 
of hypothetical model fitting. And mediating effect test 
and Bootstrap method were used to analyze the inter-
mediary role of fatigue in negative emotion and internet 
addiction. In this study, P < 0.05 indicating that the differ-
ence between groups was statistically significant.

Results
Initially 1580 questionnaires were distributed and a total 
of 1546 valid questionnaires finally were collected. The 
characteristics of included college students are presented 
in Table 1.

As shown in Table 2, the total score of internet addic-
tion was 52.94 ± 12.47, 315 students’ internet addiction 
score ≥ 63, the incidence of internet addiction in college 
student was 20.38%.

As shown in Table  3, the total fatigue score was 
69.27 ± 3.19, it showed that the fatigue level of college stu-
dents was in the middle level.

The score of positive emotion of college students 
was 31. 41 ± 5.09, and the negative emotion score was 
18.54 ± 5.68. As shown in Table  4, the total score and 
each factor score of internet addiction score of college 
students were negatively correlated with the score of 
positive emotion (all P < 0. 05), the total score of internet 
addiction scale and the scores of all factors were posi-
tively correlated with the score of negative emotion (all 
P < 0. 05). The total score and each factor score of internet 
addiction scale of college students were positively corre-
lated with the score of fatigue severity (all P < 0. 05).

As shown in Fig.  1; Table  5, fatigue played an inter-
mediary role in the prediction of l negative emotion and 
internet addiction of college students, with an interme-
diary role of-0.433, accounting for 76.35% of the total 
effect.

Discussions
With its unique advantages and speed of development, 
the network is changing our way of working, learning 
and thinking, permeating every corner of our daily life, 
and bringing us into a new era. However, the network is 
a “double-edged sword”. Its negative effect is the same as 
its positive effect, which involves all aspects of social life 

Table 1 The characteristics of included college 
students(n = 1546)
Characteristics Cases Percentage (%)
Gender
Female 989 63.97%
Male 557 36.03%
Age(y)
< 20 361 23.35%
20 ∼ 25 1044 67.53%
> 25 141 9.12%
BMI(kg/m2)
< 20 257 16.62%
20 ∼ 25 1094 70.76%
>25 195 12.61%
Only child of family
Yes 982 63.52%
No 564 36.48%
Parents’ educational level
Primary school 107 6.92%
Junior high school 405 26.20%
Senior high school 881 56.99%
University 153 9.89%
BMI, body mass index

Table 2 The internet addiction scores of included college 
students
Items Average scores
Tolerance symptom 8.46 ± 2.44
Withdrawal symptom 9.92 ± 2.81
Forced to surf the Internet 9.66 ± 2.96
Interpersonal health 13.79 ± 4.34
Time management 9.35 ± 2.91
Total score of internet addiction 52.94 ± 12.47

Table 3 The fatigue scores of college students
Items Average scores
Severity of fatigue 32.68 ± 12.32
Environmental specificity of fatigue 25.91 ± 7.09
Results of fatigue 12.75 ± 4.22
Response of fatigue to rest sleep 11.88 ± 2.43
The total fatigue score 69.27 ± 3.19
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[22, 23]. For contemporary college students, the Internet 
has become an important means of learning knowledge, 
finding information, chatting, making friends, satisfying 
personal hobbies and understanding current events [24]. 
How to give full play to the positive role of the Internet, 
avoid its negative effects as far as possible, minimize the 
Internet addiction behavior of college students, and put 
forward intervention measures according to its influenc-
ing factors and possible consequences, it is the focus of 
this study to provide a basis for medical departments, 
education departments, parents, college students and 
relevant departments of society to build network civi-
lization [25]. The results of this study show that college 
students with more positive emotions are not prone to 
internet addiction, while college students with more 
negative emotions are prone to internet addiction. The 

more serious the fatigue is, the more likely it is to become 
internet addictive. And fatigue as an intermediary factor 
will further deepen the impact of negative emotions on 
internet addiction.

Fatigue is the response of the body to long-term con-
tinuous activity or mental load, it can affect the nervous 
and endocrine system, increases the secretion of epi-
nephrine and cortisol hormones, which have a direct 
negative effect on mood [26]. In addition, fatigue also 
reduces the body’s absorption of folic acid and vitamin 
B12, which play an important role in the body’s metab-
olism and cell growth [27, 28]. In addition, fatigue can 
cause different degrees of physiological reactions, such 
as accelerated heartbeat, elevated blood pressure, short-
ness of breath, etc., making people feel irritable, anxious, 
or depressed, which in turn exacerbates the feeling of 
fatigue [29]. Another condition that is easy to detect is 
that fatigue can affect the quality of sleep, which in turn 
aggravate the sense of fatigue, fall into a bad cycle that ca. 
not break free, and even lead to mental illness in the long 
run [30, 31]. Therefore, the early intervention of fatigue is 
of great significance.

It has found that when the individual is in a state of 
mental fatigue, the negative emotion usually increases 
and it is difficult to concentrate [32]. When facing 
negative emotions, college students need to carry out 

Table 4 Correlation analysis of college students’ internet addiction scale score, fatigue score and emotional score
Items Positive 

emotional 
score

Negative emo-
tional score

Severity of 
fatigue

Environmental 
specificity of 
fatigue

Results of 
fatigue

Response of 
fatigue to rest 
sleep

The 
total 
fatigue 
score

Total score of internet addiction -0.346* 0.422* 0.038* 0.021 0.029* 0.005 0.036*

Tolerance symptom -0.289* 0.357* 0.034* 0.027* 0.038* 0.005 0.042*

Withdrawal symptom -0.265* 0.371* 0.032* 0.017 0.025* 0.006 0.045*

Forced to surf the Internet -0.322* 0.398* 0.045* 0.020 0.029* 0.004 0.038*

Interpersonal health -0.314* 0.385* 0.029* 0.014 0.019 0.003 0.029*

Time management -0.296* 0.336* 0.032* 0.037* 0.028* 0.026* 0.044*

*, P < 0.05

Table 5 The mediating effect of fatigue on the scores of 
negative emotion and internet addiction of college students
Influencing path Standard-

ized effect 
size

Stan-
dard 
error

Percentage 
of the total 
effect

95%CI

Upper 
limit

Lower 
limit

Total effect -0.603 0.054 - -0.667 -5.321
Direct effect -0.284 0.032 23.65% -0.309 -0.196
Mediating effect -0.433 0.058 76.35% -0.502 -0.395

Fig. 1 The chart on the mediating effect of fatigue on negative emotion and internet addiction of college students

 



Page 5 of 7Gu et al. BMC Psychiatry          (2024) 24:264 

emotional regulation, and emotional regulation will dam-
age college students’ limited resources of self-control, 
which is a kind of ability to control and restrain their 
own emotions. People’s self-control, like muscles, has 
an upper limit, when beyond this limit, people’s behav-
ior is easy to get out of control [33–35]. According to the 
theory of limited self-control, the loss of self-control will 
lead to the decline of college students’ ability to resist 
hedonistic experiences, so they are prone to internet 
addiction [36, 37].

The basic explanation of the loss of compensation 
hypothesis for internet addiction is that internet rational 
compensation leads to loss of compensation and Inter-
net addiction behavior [38]. Both negative emotion and 
fatigue will increase the loss of self-control of college 
students, and college students will follow the hypothesis 
of loss of compensation to try to get entertainment and 
relaxation from the Internet, but in fact, the loss of self-
control makes college students unable to better control 
their online behavior, which is easy to lead to internet 
addiction, and excessive use of the internet makes the 
brain highly tense for a long time, which is easy to make 
people tired [39–41]. Fatigue further stimulates inter-
net addiction, which forms a vicious circle. This study 
supports the views of previous studies [42–44] on the 
relationship between emotion and Internet addiction. 
Therefore, in order to reduce the formation of college 
students’ internet addiction and reduce the impact of 
negative emotions on college students’ internet addiction, 
solving college students’ fatigue may be the key question, 
and college students need to learn to care for themselves 
and be kind to themselves. And previous studies [45–47] 
have also found that the incidence of suicidal ideation in 
patients with internet addiction will increase, so the phe-
nomenon of internet addiction among college students 
needs to attract further attention from college students 
themselves, their families, schools and society.

Prevention first, early intervention should be a coping 
strategy to reduce college students’ internet addiction. 
As an important work, we should focus on finding high-
risk groups to provide more assistance. It includes goal 
setting, self-suggestion and reminder, aversion therapy, 
diversion, making a personal goal list, and so on. Students 
with addictive tendencies are grouped into long and 
small groups to adjust and improve their relations with 
others, learn new attitudes and behaviors, reduce fatigue 
levels, and correctly understand and treat life in the form 
of group counseling [48, 49]. Besides, it is necessary to 
establish a linkage between schools and professional 
institutions, correctly identify patients with serious inter-
net addiction, and refer them to professional medical 
institutions for active treatment [50, 51]. At present, the 
comprehensive treatment of drug therapy combined with 
psychological counseling has been widely used in clinic, 

and the practice has proved to be an effective treatment 
measure [52].

This study reveals the mechanism of fatigue and nega-
tive emotion on college students’ internet addiction, but 
there are some limitations need further consideration. 
First of all, the sample of this study comes from a single 
university, the sample size is small, and the sample needs 
to be expanded to evaluate the generalizability of the 
findings. Secondly, this study is a questionnaire survey, 
which cannot prove the causal relationship, the findings 
should be treated with cautions. Follow-up researches 
using the experimental design method or longitudinal 
studies are needed to understand the mechanism of col-
lege students’ internet addiction disorder and elucidate 
causality in the future.

Conclusions
In summary, this study has found that the phenomenon 
of internet addiction among college students is more 
serious. Negative emotion not only directly affects the 
degree of internet addiction of college students, but also 
can affect the degree of internet addiction of college stu-
dents through the intermediary effect of fatigue. Colleges 
and universities may strengthen network education and 
management, adopt various forms to widely carry out 
network knowledge publicity, network psychology lec-
tures, network psychology square consultation and other 
activities, so that students and counselors can identify 
internet addiction and understand intervention mea-
sures. Psychological counselors with addictive tendencies 
should carry out systematic and long-term psychological 
intervention, adopt the combination of collective psycho-
logical counseling and individual psychological counsel-
ing, and pass through professional counselors to help 
visitors know themselves, accept themselves, appreciate 
themselves, overcome growth obstacles and develop their 
personal potential. School administrators and teachers 
should strengthen the guidance and construction of col-
lege students’ positive emotion and reduce their fatigue 
level and negative emotion so as to reduce the occur-
rence of internet addiction.
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