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Abstract

Background The correlation between depressive symptoms and internet addiction in adolescents is strengthened,
and childhood trauma is an important predictor of internet addiction. However, the mechanism of childhood trauma
on internet addiction in adolescents with depression remains unclear. This study investigates the current status and
factors influencing internet addiction in adolescents with depression and further examines whether insomnia and
alexithymia mediate childhood trauma and internet addiction in adolescents with depression.

Methods This study investigated 300 adolescent patients in 7 hospitals in Anhui province. General demographic
characteristics such as age and gender were collected. The clinical characteristics of the patients were measured using
the Childhood Trauma Questionnaire Short Form (CTQ-SF), Internet Addiction Test (IAT), Insomnia Severity Index (ISI)
and 20-item Toronto Alexithymia Scale (TAS-20). PROCESS (Model 4) was used to examine the mediating effects of
insomnia and alexithymia.

Results The prevalence of internet addiction among adolescents with depression was 50.2%. There were statistically
significant differences between the internet addiction group and the non-internet addiction group in terms of
relationships with classmates, relationships with teachers, family relations, and economic status. The total score of
CTQ and its five subscale scores were significantly and positively correlated with the total score of IAT. Insomnia and
externally oriented thinking (EOT) played a significant mediating role in the effect of physical neglect (PN) on internet
addiction.

Conclusion Insomnia and alexithymia play a significant mediating role between childhood trauma and internet
addiction in adolescents with depression, which expand the existing understanding of internet addiction in
adolescents with depression, and provide some theoretical references to address the problem of internet addiction in
adolescents with depression and prevent the development of adolescent depression.
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Introduction

Depression is a major public health problem. Approxi-
mately 280 million people in the world suffer from
depression, and more than 700,000 people die by sui-
cide each year [1]. Depression usually begins in adoles-
cence and is the leading cause of disability and suicide in
adolescents [2]. According to the National Blue Book of
depression in 2022, the incidence of depression among
Chinese adolescents is 15—20%, and is on the rise year by
year. The suicide risk of adolescents with major depres-
sion is 30 times higher than that of normal people [3].
The high incidence of morbidity, high mortality and seri-
ous harm of depression among adolescents have brought
great negative impact on adolescents themselves, their
families and society, which should be paid great attention
to [4].

Internet use is gaining popularity among adolescents.
As of June 2024, there were nearly 1.1 billion internet
users in China, an increase of 7.42 million compared
with December 2023, of which adolescents accounted for
49.0% [5]. Excessive and pathological use of the internet
can cause internet addiction. Currently, the global preva-
lence rate of internet addiction is 7.02%, with the age of
onset of internet addiction gradually decreasing and the
prevalence gradually increasing [6]. The incidence of
internet addiction among Chinese adolescents is as high
as 10% [7]. Internet addiction in adolescents is associ-
ated with a range of negative health outcomes, including
mental health problems (such as depression), interper-
sonal difficulties, decreased academic performance, and
social isolation [8—10]. Among these, depression usually
accompanies internet addiction and is a significant factor
that increases the risk of internet addiction [11]. Accord-
ing to a study, the prevalence rate of comorbid internet
addiction in patients with depression is as high as 58.6%
[12]. Adolescents suffering from internet addiction are
more likely to develop depression, and internet addiction
is strongly associated with non-suicidal self-injury and
suicide [13, 14]. In view of their relationship and frequent
co-occurrence, it is crucial to explore the influencing fac-
tors and underlying mechanisms of internet addiction in
adolescents with depression.

Childhood trauma usually refers to severe adverse
childhood experiences, mainly including abuse and
neglect. According to a meta-analysis, nearly 57% of peo-
ple experienced childhood trauma before the age of 18
[15], and the prevalence of childhood trauma among Chi-
nese adolescents was as high as 79.01% [16]. Childhood
trauma is a major risk factor for psychosocial dysfunc-
tion, including mood disorders, depression and internet
addiction [17, 18]. Childhood trauma contributes to the

development of adolescent depression, and depressed
patients with childhood traumatic experiences are more
likely to be characterized by early onset, recurrence,
severe symptoms, long duration, and poor prognosis [19].
In addition, childhood trauma is a major predictor of
internet addiction. It increases susceptibility to internet
addiction by disrupting the neural structure and func-
tioning of the brain and stress response systems [20, 21],
which in turn causes adverse health outcomes and behav-
ioral problems in adolescents. Gender differences may
affect the relationship between childhood trauma and
internet addiction. Female adolescents are more likely
to have emotional problems after abuse, while males are
more likely to have behavioral problems [22]. Therefore,
it is important to explore the mechanisms linking child-
hood trauma and internet addiction for the prevention
and intervention of depression in adolescents.

Insomnia may play an important role between child-
hood trauma and internet addiction, and childhood
trauma may influence the incidence of internet addiction
through insomnia. Many countries have reported a high
prevalence of insomnia in adolescents, and adolescent
sleep problems have become commonplace [23]. Ado-
lescence is a critical period for the formation of healthy
sleep patterns. Insomnia during this period can lead to
a range of adverse physical and mental health outcomes,
such as reduced learning ability, interpersonal difficul-
ties, suicidal behavior, and internet addiction [24—26]. A
retrospective study showed that insomnia increased the
risk of suicide by 1.95-2.95 times [27]. Childhood trauma
may increase the risk of insomnia in adolescents and is
negatively associated with sleep quality [28]. Sleep qual-
ity is significantly and negatively associated with internet
addiction in adolescents, and adolescents with insomnia
may expose the time needed for sleep to physical stimuli
and light more often [29]. Therefore, it is worth study-
ing whether insomnia has a significant effect on child-
hood trauma and internet addiction in adolescents with
depression.

Alexithymia may be another influential factor in inter-
net addiction caused by childhood trauma. Alexithymia
is mainly characterized by difficulties in recognizing,
distinguishing and expressing emotions [30]. It is a com-
mon psychosomatic phenomenon, which brings a series
of problems to the healthy growth of adolescents. The
prevalence of alexithymia is 10% in the general popula-
tion [31] and 36% in the adolescent population [32]. The
prevalence of alexithymia is higher in patients with psy-
chiatric disorders, with depression being the most promi-
nent [33]. Childhood trauma may be a major risk factor
for alexithymia. Alexithymia is a cumulative process that
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begins in early childhood, continues to develop and
strengthen in the social environment [34]. It is related to
negative life events such as childhood, family environ-
ment, interpersonal relationship and social support [35,
36]. Among them, childhood trauma is considered to be
the main risk factor of alexithymia, which hinders the
ability to identify and express emotions, thus increasing
the psychological distress of adolescents, and is closely
associated with the occurrence and development of psy-
chotic symptoms [37]. In addition, alexithymia has been
suggested to be a predictor of internet addiction, which
may increase the susceptibility of adolescents to internet
addiction through deficits in cognitive processing and
emotional regulation [38, 39], and proved to be a signifi-
cant positive predictor of internet addiction. However, it
is unclear whether alexithymia mediates between child-
hood trauma and internet addiction in adolescents with
depression.

Previous studies have reported individual relationships
between childhood trauma, depression, internet addic-
tion, insomnia, and alexithymia, and most of the study
populations were adolescents or adults. There is a gap
in research on the mechanisms underlying the associa-
tion between childhood trauma and internet addiction in
adolescents with depression, and it is unclear whether
insomnia and alexithymia play a role in it. Therefore, the
purpose of this study was to explore the potential mecha-
nisms of insomnia and alexithymia in childhood trauma
and internet addiction in adolescents with depression,
and to provide some theoretical references for the clini-
cal diagnosis, treatment and prevention of adolescent
depression.

Materials and methods

Participants

From January to July 2021, 257 adolescent depression
patients (193 females), with an average age of 15.22+1.70
years, were enrolled in psychiatric outpatients and inpa-
tients in four psychiatric hospitals and three general hos-
pitals in Anhui Province. Inclusion criteria: (1) assessed
by two psychiatrists in a structured clinical interview,
met the diagnostic criteria for depression in the Diag-
nostic and Statistical Manual of Mental Disorders 5th
Edition (DSM-5); (2) aged 12-18 years old with a cer-
tain degree of comprehension; (3) informed consent was
obtained from the participants and their legal guardians
and signed an informed consent form. Exclusion criteria:
(1) diagnosis of bipolar disorder, schizophrenia, or other
mental disorders; (2) serious physical disease or unco-
operative individuals. Initially, a total of 300 question-
naires were collected, and 43 unqualified questionnaires
were excluded, of which 11 were incomplete and 32 did
not meet the inclusion criteria. The study was approved
by the Medical Ethics Committee of Chaohu Hospital
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Affiliated to Anhui Medical University (2009-kyxm-04).
All questionnaires were archived and the findings were
kept strictly confidential.

Measures

General demographic characteristics

This study collected general demographic data of the par-
ticipants, such as age, gender, only child (yes or no), left-
behind children (yes or no), study pressure (little, average,
big), relationship with classmates (good, average, bad),
relationship with teachers (good, average, bad), marital
status of parents (normal, separation/divorce/remarriage,
single/both deaths), family relations (good, average, bad),
and economic status (rich, middle, poor).

Childhood trauma questionnaire short form (CTQ-SF)

The CTQ-SF consists of 28 items, including 25 clinical
items and 3 validity evaluation items. Each item is rated
on a 5-point Likert scale, from 1 (never) to 5 (always). The
questionnaire contains five subscales: emotional abuse
(EA), physical abuse (PA), sexual abuse (SA), emotional
neglect (EN), and physical neglect (PN). Each subscale
consists of five clinical items, and the sum of the five sub-
scale scores yields a total scale score. The higher the total
scores, the more severe the childhood trauma is [40]. The
Chinese version of this scale is widely used among ado-
lescents and has good reliability and validity [41, 42]. The
Cronbach ‘s a coefficient of this study was 0.62.

Internet addiction test (IAT)

The IAT consists of 20 questions, using a 5-point Likert
score ranging from 1 (almost never) to 5 (always), with
an overall score ranging from 20 to 100. Higher scores
indicate more severe internet addiction. In this study,
the total score of IAT >50 was used as the criterion for
determining internet addiction [43, 44]. The Chinese ver-
sion has good reliability and validity [45, 46]. Cronbach’s
a coefficient of this study was 0.92.

Insomnia severity index (ISl)

The ISI is a self-rating scale used to assess symptoms of
insomnia in the last two weeks. It consists of seven items
on a 5-point Likert scale ranging from 0 (none) to 4 (very
severe), with a total score of 0—28. Higher scores indicate
more severe insomnia symptoms. In this study, the total
score of ISI>8 was used as the criterion for the determi-
nation of insomnia, among which 8—14 points were mild
insomnia, 15-21 points were moderate insomnia, and
>22 points were severe insomnia. Its Chinese version has
good reliability and validity [47]. The Cronbach ‘s a coef-
ficient of this study was 0.81.
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20-item Toronto alexithymia scale (TAS-20)

The TAS-20 consists of three factors: difficulty identify-
ing feelings (DIF), difficulty describing feelings (DDF)
and externally oriented thinking (EOT). It consists of
20 entries scored on a 5-point Likert scale from 1 (com-
pletely disagree) to 5 (completely agree), with a total
score between 20 and 100. Higher scores indicate more
severe alexithymia. In this study, the total score of TAS-
20>61 was used as the criterion for the determination
of alexithymia. Its Chinese version is widely used among
Chinese subjects and has good reliability and validity
[48-51]. The Cronbach ‘s a coefficient of this study was
0.76.

Statistical analysis

In this study, SPSS27.0 software was used to establish a
database for analysis. Numerical variables are reported
as the mean and standard deviation, and categorical vari-
ables are reported as the frequency and proportion. All
data were tested for normality using the Kolmogorov-
Smirnov test, and the results did not obey normality.
Mann-Whitney U test (numerical variables and rank
data) and Chi-square test (bitaxonomic variables and
disordered multitaxonomic variables) were used to com-
pare the differences in general demographic and clini-
cal characteristics between the internet addiction group
and the non-internet addiction group of adolescents with
depression. Spearman correlation was used to analyze
the correlation among all variables. A mediation model
was constructed using PROCESS 4.1 (Model 4) to ana-
lyze the mediating effects of insomnia and alexithymia
between childhood trauma and internet addiction in ado-
lescents with depression. The mediating effect was tested
using the Bootstrap method (sampling 5000 times across
95% confidence intervals). The indirect effect, which is
the result of the mediation effect test, is considered sig-
nificant if its Bootstrap 95% CI does not include 0. The
total effect of childhood trauma on internet addiction is
equal to the sum of indirect and direct effects. The paral-
lel mediation model can represent the size of the media-
tion effect by the coefficient and significance of C1. If its
Bootstrap95% CI includes 0, it indicates that there is no
significant difference in the size of the mediation effect.
The two-tail test was used for all hypotheses, and the sig-
nificance level was 0.05.

Results

General demographic characteristics and intergroup
comparisons of adolescents with depression

A total of 300 questionnaires were collected and 257
were valid, with an effective recovery rate of 85.67%. As
shown in Table 1, the average age of the participants was
15.22+1.70 (ranging from 12 to 18 years old), including
64 males (24.9%) and 193 females (75.1%). The prevalence
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of internet addiction was 50.2%. There were no differ-
ences in age, gender, only child, left-behind children,
study pressure and parental marital status between the
internet addiction group and the non-internet addic-
tion group (P>0.05). There were significant differences
between the internet addiction group and the non-addic-
tion group in relationships with classmates, relation-
ships with teachers, family relations and economic status
(p<0.05).

Clinical characteristics and intergroup comparisons of
adolescents with depression

As can be seen from Table 2, the average CTQ score of
the participants was 51.78 +12.77. The CTQ total score,
EA score, PA score, SA score and PN score of the inter-
net addiction group were significantly higher than those
of the non-internet addiction group (p<0.05), and there
was no difference in EN score between the two groups
(p=0.05). The average ISI score of the participants was
13.44.+5.64, indicating that the participants as a whole
were in a state of mild insomnia, and the total ISI score
of the internet addiction group was significantly higher
than that of the non-internet addiction group (p <0.05).
In addition, the average TAS score of the participants
was 68.16+8.95, indicating that the participants had
alexithymia as a whole. The total TAS and EOT scores in
internet addiction group were significantly higher than
those in the non-internet addiction group (p<0.05), but
there was no difference in DIF and DDF scores between
the two groups (p >0.05).

Relationship between childhood trauma, internet
addiction, insomnia and alexithymia in adolescents with
depression

As shown in Table 3, the total score of CTQ and its five
subscales were positively correlated with the total score
of IAT, with the strongest correlation between the IAT
total score and SA and EA (r=0.27, p<0.01; r=0.23,
p<0.01). The CTQ total score, EA score, PA score, SA
score, and PN score were positively correlated with the
total score of ISI, and the ISI total score also showed a
significantly correlation with the IAT total score. In addi-
tion, the CTQ total score was positively correlated with
the TAS total score, DIF score and EOT score. The EA
score, EN score and PN score were significantly corre-
lated with the EOT score, and the EOT score was also
significantly and positively correlated with the total IAT
score. Notably, the EOT score was not correlated with
the ISI total score. Therefore, the mediation effect can be
further analyzed.
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Table 1 General demographic characteristics and intergroup comparisons of adolescents with depression

Variables Total Internet addiction Non-Internet addiction X3/z P

(n=257) (n=129,50.2%) (n=128,49.8%)

Age 1522+1.70 15.23+1.58 15.20+£1.82 -0.01 0.99

Gender 0.81 037
Male 64 (24.9%) 29 (22.5%) 35 (27.3%)
Female 193 (75.1%) 100 (77.5%) 93 (72.7%)

Only child 0.88 035
Yes 105 (40.9%) 49 (38.0%) 56 (43.8%)
No 152 (59.1%) 80 (62.0%) 72 (56.2%)

Left-behind children 048 049
Yes 116 (45.1%) 61 (47.3%) 55 (43.0%)
No 141 (54.9%) 68 (52.7%) 73 (57.0%)

Study pressure -1.37 0.17
Little 10 (3.9%) 5 (3.9%) 5(3.9%)
Average 99 (38.5%) 44 (34.1%) 55 (43.0%)
Big 148 (57.6%) 80 (62.0%) 68 (53.1%)

Relationship with classmates -2.33 0.02
Good 40 (15.6%) 17 (13.2%) 23 (18.0%)
Average 156 (60.7%) 73 (56.6%) 83 (64.8%)
Bad 61(23.7) 39 (30.2%) 22 (17.2%)

Relationship with teachers -2.23 0.03
Good 42 (16.3%) 17 (13.2%) 25 (19.5%)
Average 148 (57.6%) 71 (55.0%) 77 (60.2%)
Bad 67 (26.1%) 41 (31.8%) 26 (20.3%)

Marital status of parents 2.72 0.10
Normal 190 (73.9%) 90 (69.8%) 100 (78.1%)
Separation, divorce or remarriage 63 (24.5%) 36 (27.9%) 27 (21.1%)
single/both deaths 4 (1.6%) 3(2.3%) 1 (0.8%)

Family relations -2.29 0.02
Good 78 (30.3%) 32 (24.8%) 46 (35.9%)
Average 141 (54.9%) 73 (56.6%) 68 (53.1%)
Bad 38 (14.8%) 24 (18.6%) 14 (10.9%)

Economic status -2.63 0.008
Rich 7 (2.7%) 3(2.3%) 4(3.1%)
Middle 217 (84.4%) 102 (79.1%) 115 (89.8%)
Poor 33(12.8%) 24 (18.6%) 9 (7.0%)

Table 2 Clinical characteristics and intergroup comparisons of adolescents with depression

Variables Total Internet addiction Non-Internet addiction X3/z P

(n=257) (n=129,50.2%) (n=128,49.8%)

cTQ 51.78+12.77 54.80+13.01 48.73+11.82 -3.74 <0.001
EA 11.67+4.64 1247 £4.69 10.88+4.46 -2.79 0.005
PA 753+3.18 8.17+357 6.89+258 -3.05 0.002
SA 5.86+2.20 6.25+2.61 546+1.62 -3.72 <0.001
EN 15.86+5.07 16.48£4.91 1523+£5.16 -1.93 0.05
PN 10.86+3.30 1143+344 10.27£3.05 -2.61 0.009

ISI 13.44£5.64 14.29£5.62 1259+554 -2.54 0.01

TAS 68.16+8.95 69.36+9.02 66.95+8.75 222 0.03
DIF 26.49+5.08 26.97+5.00 26.00+5.14 -1.76 0.08
DDF 18.39£3.01 18.43+£2.87 18.34+3.15 -0.07 0.94
EQT 23.29+3.88 23954383 2262+383 -2.56 0.01

CTQ: Childhood Trauma Questionnaire, EA: emotional abuse, PA: physical abuse, SA: sexual abuse, EN: emotional neglect, PN: physical neglect, ISI: Insomnia Severity
Index, TAS: Toronto Alexithymia Scale, DIF: difficulty identifying feelings, DDF: difficulty describing feelings, EOT: externally orientated thinking
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Table 4 Influence of childhood trauma on internet addiction through insomnia or alexithymia

Models Dependent Independent Standardized SE LL UL Total Direct effect  Indi-
variable variable coefficient 95%Cl 95%Cl effect rect
effect
EA-ISIHAT ISI EA 0.18" 0.08 0.07 0.36 084" 075" 0.09
IAT EA 020" 0.23 0.30 120
IS| 014" 0.19 0.04 0.78
PA-ISIHAT ISI PA 0.19" 0.11 0.13 0.56 (A 097" 0.14
IAT PA 018" 034 031 1.64
IS| 014" 0.19 0.04 0.79
SA-ISIHAT ISI SA 007 0.16 0.14 049 150" 1417 0.09
IAT SA 018" 048 047 235
IS| 0.16" 0.19 0.12 0.85
PN-ISI-IAT ISI PN 024 0.11 0.20 062 088" 071" 0.17"
IAT PN 014" 033 0.05 137
IS| 0.14° 0.19 0.05 0.80
EA-EOT-IAT EOT EA 015 0.05 0.02 0.22 084™ 074" 0.10"
IAT EA 020" 0.23 0.30 119
EOT 019" 0.27 0.29 137
EN-EQT-IAT EOT EN 017" 0.05 0.04 0.22 061" 0.50" 0.11"
IAT EN 015 0.21 0.08 0.93
EOT 019" 0.28 031 140
PN-EOT-IAT EQT PN 022" 0.07 0.12 0.40 088" 066 0.22"
IAT PN 013" 033 0.02 131
EOT 019" 0.28 0.28 139

EA: emotional abuse, PA: physical abuse, SA: sexual abuse, PN: physical neglect, EN: emotional neglect, ISI: Insomnia Severity Index, IAT: Internet Addiction test, EOT:

externally orientated thinking, ": p<0.05, " p<0.01, ™" p<0.001

Table 5 Influence of PN on internet addiction through insomnia

and EOT

Path Stan- SE T LL95%Cl UL95%ClI

inspection  dardized
coefficient

PN—EOT 022 007 3647 0.12 040

PN—ISI 0.24 0.11 389 0.20 0.62

EOT—IAT 0.19 028 2927 027 137

ISI—IAT 0.13 019 214" 003 0.78

Direct effect  0.10 034 150 -0.16 117

(PN—IAT)

Total effect  0.17 033 2717 024 153
Stan- BootSE BootLL95%Cl BootUL95%CI
dardized
coefficient

Total indirect  0.07 0.03 0.03 013

effects

C1 0.009 003 -0.04 0.06

PN: physical neglect, EOT: externally orientated thinking, ISI: Insomnia Severity

Index, IAT: Internet Addiction test; C1: EOT minus ISI, : p<0.05, ": p<0.01, ™"
p<0.001

makes it easier for them to access and indulge in the
internet. The use of the internet can help them escape
from reality, reduce stress and adjust their depression.
Adolescents with more severe depressive symptoms are
more likely to have internet addiction. There is a signifi-
cant correlation between depression and internet addic-
tion, depression increases the risk of internet addiction

and conversely internet addiction may increase the risk
of depression [11]. The prevalence of comorbidity of
internet addiction in depressed patients was nearly 58.6%
[55], which is similar to our findings. In addition, stud-
ies have found that patients with depression and inter-
net addiction are related to a short allele in the promoter
region of the serotonin transporter gene (SS-5HTTLPR),
and patients with these two diseases have similar genetic
and personality characteristics [56].

Internet addiction is common among adolescents.
Internet addiction in adolescents often stems from
negative emotions such as negative self-concept, loneli-
ness, and psychological and behavioral problems such
as social anxiety and poor interpersonal relationships.
The family economic status may affect the social circle
of adolescents, making it difficult for them to integrate
into the group and feel lonely and helpless. Adolescents
with financial difficulties in their families may feel anx-
ious for a long time because they are worried about their
family financial situation, their studies and their future.
During adolescence, they have limited ability to regulate
their emotions and in turn use the Internet more to cope
with their emotional problems [57]. However, internet
addiction affects the brain development of adolescents,
negatively affects their cognition and time use, and is
associated with various negative outcomes, such as social
dysfunction, frequent family conflicts and inability to
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Physical 0.1 Internet
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Fig. 1 A parallel mediation model between childhood trauma, insomnia, alexithymia and internet addiction. : p<0.05, ": p<0.01, " p<0.001

complete school work, which ultimately lead to suicidal
ideation, academic failure and significant social costs
[58-60]. This is similar to the results of this study, in
which the adolescent patients in the internet addiction
group showed significant differences from those in the
non-internet addiction group in terms of their relation-
ships with classmates, teachers, and family, as well as
their economic status. Therefore, families and schools
should work together to build a diversified social support
system for adolescents, which is of great significance for
reducing internet addiction and improving depressive
symptoms.

Childhood trauma is an important predictor of internet
addiction. The results of this study showed that the total
CTQ score of the internet addiction group of adolescent
depression patients was significantly higher than that of
non-internet addiction group, and all five forms of child-
hood trauma were positively correlated with internet
addiction in adolescent patients. This is consistent with
the results of previous studies. A meta-analysis involving
21,398 adolescents showed a significant positive asso-
ciation between childhood trauma and internet addic-
tion [61]. Adolescents with childhood trauma are more
likely to develop internet addiction. Studies have found
that childhood trauma is associated with structural brain
changes involving threat detection, emotion regulation,
and reward processing, as well as increased use of mal-
adaptive emotion regulation strategies [62, 63]. In addi-
tion, childhood trauma also impairs neuroplasticity and
neurogenesis in brain circuits that regulate emotion and
motivation, which are the biological basis for susceptibil-
ity to Internet addictive behaviors [64]. However, the risk
of developing internet addiction varies according to the
type of childhood trauma. Different types of childhood
abuse significantly affect the relationship between child-
hood trauma and internet addiction [65]. EA is related

to persistent errors and difficulties, and SA is associated
with decreased performance in inhibitory control and
verbal memory. PA is associated with decreased perfor-
mance in auditory attention and visual motor integra-
tion, problem solving, abstraction, and planning [66].
Compared with PA, EA is more likely to have long-term
impacts on emotional regulation and interpersonal skills,
increasing the risk for negative emotional regulation and
poor coping strategies that lead to internet addiction
[65]. In this study, SA and EA showed the strongest cor-
relation with internet addiction, which is similar to the
results of a cross-sectional survey on Chinese adoles-
cents and young adults [67]. Additionally, a Turkish study
showed that EA may be a major predictor of increased
risk for internet addiction among types of childhood
trauma [68]. However, a 2016 study found that countries
such as the Netherlands and the United Kingdom had
the lowest estimates of abuse, and high-income coun-
tries had lower estimates of PN, which in turn affected
the detection of their association with internet addiction
[69]. EN and PN may be more common among Chinese
adolescents [70]. SA and EA have the greatest impact on
internet addiction in females, and female adolescents are
more likely to have emotional problems after abuse, while
males are more likely to have behavioral problems [22].
These differences in findings may be related to different
ages, gender, educational backgrounds, cultural and eco-
nomic differences, and different choices of measurement
tools. Therefore, exploring the mechanisms of action of
specific types of childhood trauma on internet addic-
tion in adolescents with depression provides a theoretical
basis for subsequent targeted interventions.

Alexithymia mediates the relationship between child-
hood trauma and internet addiction. Childhood trauma
is a major risk factor for alexithymia. In this study, we
found that EA, EN, and PN were positively correlated
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with alexithymia, while PA and SA were not. This result
is similar to that of Kooiman et al. [71]. Alexithymia is a
cumulative process that begins in early childhood and is
influenced by factors such as life experiences, early trau-
matic experiences, and insecure attachments, and contin-
ues to develop and strengthen in the social environment
[34], which in turn increases susceptibility to depression
and addictive behaviors. Alexithymia was present in the
whole group of adolescents with depression, which is
consistent with the results of previous studies. Patients
with depression often use emotional suppression strate-
gies to protect themselves from pain, and have difficulty
subjectively recognizing and describing emotions. The
prevalence of their alexithymia is significantly higher
than that of other mental disorders [72]. This study found
that Alexithymia was a significant predictor of internet
addiction, especially EOT. Alexithymia patients have
defects in cognitive processing and emotional regula-
tion, are prone to lack of internal emotional experience
and rigid thinking patterns. They often adopt regulatory
strategies of inhibition rather than reevaluation, regard
certain thoughts and negative emotional experiences as
reality, and tend to use attention resources and coping
strategies to change “reality” [38]. EOT plays an impor-
tant role in the inhibitory control of alexithymia [73]. It
is characterized by a greater focus on specific external
stimuli rather than internal emotional feelings, leading
people to pay less attention to related stimuli such as
depression. These characteristics seem to have a protec-
tive effect on individuals, but in the long run, this avoid-
ance not only affects their interpersonal relationships,
but also seriously affects the balance between their stress
reinforcement and stress training processes, which in
turn promotes the development of internet addiction.
Childhood trauma seriously affects the sleep of ado-
lescents with depression, and it is one of the reasons for
the high rate of insomnia and recurrence of depression
in depressed patients. A cohort study confirmed the rela-
tionship between childhood trauma and insomnia [74].
On the one hand, childhood trauma may lead to insom-
nia through family dysfunction, lack of interpersonal
relationship and social support, and the development of
mental health disorders. With the increase of the number
of traumatic events, insomnia also increase, and there is a
hierarchical relationship between them [75]. On the other
hand, childhood trauma can lead to sleep problems such
as sleep fragmentation, reduced slow-wave sleep, and
shorter sleep duration by activating the hypothalamic-
pituitary-adrenal system, which makes catecholamines,
cortisol, adrenocorticotropin and adrenocorticotropin
releasing hormone hyperactive [76, 77]. This study found
a significant correlation between insomnia and internet
addiction, which is consistent with previous findings. A
study of 1253 children and adolescents in Taiwan found
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a correlation between early and moderate insomnia and
internet addiction [78]. Insomnia was more severe in
the internet addiction group than in the non-internet
addiction group of adolescents with depression. This is
similar to a study by Kawabe et al.,, in which the internet
addiction group had significantly shorter nighttime sleep
duration compared to the non-internet addiction group
[79]. The link between insomnia and internet addiction
may be mediated through extensive abnormal connec-
tions in the hippocampus, and they may be an emotional
response to childhood trauma [80]. This study found a
significant mediating role of insomnia between child-
hood trauma and internet addiction. This was also con-
firmed by a study in a southern Chinese city, where sleep
duration modulated the relationship between childhood
trauma and internet addiction. Childhood trauma score
was positively correlated with internet addiction and
sleep duration, while sleep duration was negatively cor-
related with internet addiction [81].

The study has the following limitations. First, this study
was a cross-sectional design, so the causal relationship
between the variables cannot be determined, and it is
meaningful to conduct longitudinal studies in the future.
Second, the samples in this study were all from Anhui
Province. Due to the differences in culture, education and
economiic level in different regions, the results may not
be well generalized to China or other countries. Future
research will expand the sample range to improve the
universality of the results. Third, part of the data of this
study collected by self-report may lead to recall bias, and
our findings should be interpreted with caution. Fourthly,
due to the limited variables included in the study, there
may be other unmeasured variables that also mediate
between childhood trauma and internet addiction, and
the omission of these variables may affect the accurate
estimation of the mediating effect. Finally, the sample size
of this study was relatively small and consisted mostly of
female patients, which may have had some impact on our
results. The gender difference in this study may be influ-
enced by the characteristics of depression in adolescents
[82]. This study controlled for the potential effects of data
such as age and gender in the model construction. How-
ever, the influence of gender on childhood trauma and
internet addiction cannot be ignored [83]. Future stud-
ies should increase the sample size, enrich the research
variables, balance gender, and focus on exploring the role
of gender in childhood trauma and internet addiction
among adolescents with depression.

Conclusions

In summary, this study found that insomnia and alexi-
thymia play a significant mediating role between child-
hood trauma and internet addiction in adolescents with
depression, expanding our existing understanding of
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internet addiction in adolescents with depression, and
providing theoretical references to address the problem
of internet addiction in adolescents with depression and
preventing the development of depression.
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