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Abstract 

Problematic mobile phone use (PMPU) is a significant concern, particularly among adolescents. Accumulating 
evidence indicates that early traumatic events, such as childhood emotional abuse (CEA), are predisposing factors 
for adolescent PMPU. The primary objective of the current study was to examine the relationship between child-
hood emotional abuse (CEA) and problematic mobile phone use (PMPU) among adolescents, as well as to explore 
the potential mediating roles of rumination and symptoms of depression. Data were collected from Chinese senior 
high school students (N = 489, 44.79% males and 55.21% females, Mage = 16.92 years, SD = 0.67) who completed 
the measures of CEA, rumination, depression symptoms, and PMPU. The results revealed that (1) CEA did not have 
a direct effect on PMPU among adolescents; (2) CEA was associated with PMPU through rumination and depression 
symptoms, separately; (3) CEA was linked to PMPU via a sequential pathway from rumination to depression symp-
toms. The present study has unveiled the roles of CEA, rumination, and depression symptoms in the development 
of PMPU among adolescents. More precisely, rumination and depression symptoms serve indirect roles in the rela-
tionship between CEA and adolescent PMPU.
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Introduction
The impact of internet technology has profoundly trans-
formed our daily lives, particularly in communication. 
Consequently, mobile phones, as the primary internet 
device, have become increasingly prevalent. Accord-
ing to a global report, the number of mobile phone 
users surged from 3,574 million in 2016 to 6,421 million 
in 2022 [1]. In China, recent findings from the China 

Internet Development Statistical Report indicate that the 
number of mobile phone users has surpassed one billion, 
with adolescent students accounting for nearly 15% of 
this demographic [2]. Given that teenagers exhibit higher 
levels of engagement with mobile phone applications 
compared to other user groups, they are at increased risk 
of developing problematic mobile phone use (PMPU) 
or mobile phone addiction [3, 4]. PMPU refers to the 
uncontrollable and excessive use of mobile phones, which 
negatively impacts individuals’ daily lives [5]. Research 
demonstrates that PMPU significantly adversely affects 
adolescents’ mental and physical well-being, as well as 
their academic performance [6, 7]. Therefore, it is crucial 
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to investigate the mechanisms underlying PMPU among 
adolescents.

Childhood emotional abuse and problematic mobile 
phone use
Researchers have explored the antecedents of addictive 
behaviors from both theoretical and empirical perspec-
tives, consistently finding a significant link to childhood 
traumatic experiences [8]. The updated I-PACE (Inter-
action of Person-Affect-Cognition-Execution) model 
[9] suggests that individuals with a history of child-
hood traumatic experiences, including physical abuse/
neglect, emotional abuse/neglect, and sexual abuse, have 
low levels of life satisfaction [10] and are at higher risk 
of developing addictive behaviors such as PMPU [11]. 
Moreover, attachment theory posits that childhood emo-
tional trauma, rather than physical experiences, may 
contribute to later addictive behaviors by compromis-
ing the quality of attachment [12]. Children exposed to 
emotional trauma are more likely to develop an insecure 
attachment style, increasing the risk of PMPU in adoles-
cence [13, 14].

Childhood emotional abuse (CEA), a subtype of child-
hood trauma, involves non-physical, enduring, and 
harmful interactions between caregivers and children, 
including verbal aggression, humiliation, blaming, and 
demeaning behaviors [15]. Research has shown that CEA 
can occur independently of other forms of maltreat-
ment [16] and serves as a predisposing factor for addic-
tive behaviors like PMPU. For instance, a cross-sectional 
study conducted in Turkey by Emirtekin et al. [17] inves-
tigated the relationship between CEA and PMPU in a 
sample of 443 adolescent students, revealing that child-
hood emotional trauma was associated with PMPU in 
adolescents. Similarly, a study involving 1,041 Chinese 
adolescents aged 11 to 15 confirmed the significant 
impact of emotional abuse on PMPU during adolescence 
[13].

In addition, the association between CEA and ado-
lescent PMPU can be explained from the perspective of 
emotion regulation. Adolescents who experience CEA 
often struggle to effectively regulate their negative emo-
tions, leading them to escape through excessive mobile 
phone use [18]. Consistent with this view, rumination—
considered a maladaptive emotion regulation strategy 
[19]—and depression symptoms, which are closely linked 
to emotion dysregulation [20], may serve as potential 
indirect pathways through which CEA influences PMPU.

Role of rumination
Rumination is defined as the repetitive and passive con-
templation of one’s distressing symptoms and their 
potential causes and consequences [21]. Since rumination 

is a maladaptive coping strategy and PMPU can also be 
considered a dysfunctional coping mechanism, several 
studies have explored their relationship and consist-
ently found that rumination positively predicts PMPU 
[22]. Moreover, it is widely acknowledged that childhood 
trauma, such as CEA, can contribute to the development 
of rumination [23, 24]. Although few studies have specifi-
cally examined the role of rumination in the link between 
CEA and adolescent PMPU, existing evidence suggests 
that rumination mediates the relationship between child-
hood maltreatment and both internalizing and external-
izing problems in adolescence [25].

This mechanism is supported by cognitive theories 
such as Schema Theory [26]. Specifically, research indi-
cates that children who experience early trauma are more 
likely to develop rumination-related schemas, such as the 
defectiveness shame schema, which leads to a negative 
self-concept [27]. Consequently, children with a defec-
tiveness shame schema may use mobile phones exces-
sively to escape the negative emotions associated with 
rumination [28]. In line with this perspective, CEA may 
be associated with adolescent PMPU through rumina-
tion. However, there is currently a lack of direct evidence 
supporting this association.

Role of depression symptoms
Depression symptoms present a significant public health 
challenge globally, affecting approximately 25.7% of Chi-
nese adolescents [29]. Extensive research has established 
connections between depression symptoms and both 
CEA [30, 31] and PMPU [32]. The relationship between 
CEA and depression can be understood through the lens 
of emotion regulation. Specifically, children who experi-
ence emotional maltreatment often have difficulty regu-
lating their emotions, increasing their vulnerability to 
developing depression during adolescence [33]. A meta-
analysis encompassing 12 studies with a total of 4,372 
participants was conducted to evaluate the associations 
between depression and various forms of childhood 
maltreatment, which consists of CEA and other types of 
trauma. The results indicated that CEA and psychologi-
cal neglect were the most strongly linked to adolescent 
depression [34].

In addition, depression is a risk factor for adolescent 
PMPU. The Mood Enhancement Hypothesis [35] pos-
its that individuals with depression symptoms often use 
mobile phones more frequently to seek entertainment 
and alleviate emotional distress [36]. Moreover, the Com-
pensatory Internet Use Model suggests that adolescents 
with depression symptoms are likely to seek online sup-
port through mobile phones, which can consequently 
increase their vulnerability to PMPU [37]. Although evi-
dence exists demonstrating that childhood maltreatment 
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has an indirect effect on adolescent internet addiction 
through depression [38], no studies have specifically vali-
dated this conclusion in the context of CEA and adoles-
cent PMPU.

The multiple mediation model
Based on the I-PACE model [9], existing studies reveal 
that multiple factors, including affective and cognitive 
factors, play crucial roles in the relationship between 
childhood adversity and adolescent PMPU [39, 40]. This 
theoretical model indirectly supports the roles of rumi-
nation and depression symptoms in the association 
between CEA and adolescent PMPU. However, few stud-
ies have comprehensively examined how CEA influences 
PMPU through a process perspective. Given that rumi-
nation is a significant risk factor for depression [41, 42], 
we hypothesize that understanding the progression from 
rumination to depression symptoms can clarify the asso-
ciation between CEA and PMPU. Specifically, we propose 
that CEA may be linked to adolescent PMPU through 
via a sequential pathway from rumination to depression. 
This hypothesis can be tested using a chain mediation 
model. Furthermore, investigating the sequential effects 
of rumination and depression symptoms holds practical 
implications for developing future interventions aimed at 
adolescent PMPU. Specifically, interventions designed to 
reduce depressive rumination may help mitigate PMPU 
in adolescents [43].

In this study, we examined the relationship and under-
lying mechanisms between CEA and adolescent PMPU. 
We developed a serial mediation model with rumination 
and depression symptoms as two mediators. Specifi-
cally, we formulated the following three hypotheses: (1) 
CEA has a direct positive effect on adolescent PMPU; (2) 
CEA is associated with PMPU through rumination and 
depression symptoms, separately; (3) CEA is associated 
with PMPU via a sequential pathway from rumination to 
depression symptoms. Figure  1 illustrates the proposed 
chain mediation model.

Methods
Participants
The present study was conducted in two senior high 
schools in Tangshan city, China, in May 2023. Two 
classes each from the tenth and eleventh grades were 
randomly selected from these schools. During formal 
testing, the researcher coordinated with the homeroom 
teachers to administer the questionnaires in the class-
room and collected them upon completion. Written 
informed consent was obtained from the students’ home-
room teachers before students began to respond to the 
questionnaires. The teachers and students were informed 
about the study purpose, research procedures, and issues 

of confidentiality, and the participation was optional for 
the students.

Of the 535 students who chose to participate in the 
study, 46 cases were excluded during data cleaning pro-
cedures: 29 responses were considered invalid (dupli-
cated responses, n = 13; regular responses, n = 16) and 17 
cases were excluded due to missing values in all items of 
at least one key variable. The final analytic sample com-
prised 489 valid questionnaires. The effective response 
rate for the questionnaire was 91.40%. The sample was 
composed of 219 male (44.79%) and 270 female (55.21%) 
students. Their mean age was 16.92 years (range 15–18 
years, SD = 0.67). Additionally, a total of 236 students 
were in tenth grade, accounting for 48.26%, whereas 253 
students in eleventh grade accounted for 51.74%. The 
study design was approved by the Human Research Eth-
ics Committee of Liaoning Normal University.

Measures
Childhood emotional abuse
Childhood emotional abuse (CEA) was measured by 
the emotional abuse subscale of the Childhood Trauma 
Questionnaire-Short Form (CTQ-SF) developed by Bern-
stein et al. [44]. This subscale contains 5 items, which are 
rated on a five-point Likert scale ranging from 1 (never 
true) to 5 (very often true). Higher total scores indicate 
that individuals suffer from more severe CEA. The CEA 
subscale shows satisfactory validity and reliability in Chi-
nese adolescent samples [45]. Cronbach’s α in this study 
was 0.82.

Problematic mobile phone use
Problematic mobile phone use (PMPU) was measured 
using the short version of Mobile Phone Problem Use 
Scale (MPPUS-10) [46]. The 10 items are rated on a five-
point Likert scale ranging from 1 (never true) to 5 (very 
often true). Higher total scores indicate that PMPU is 
more severe. The Chinese version of MPPUS-10 shows 

Fig. 1  The conceptual mediation model



Page 4 of 9Yu et al. BMC Psychology          (2024) 12:704 

satisfactory validity and reliability among adolescents 
[47]. Cronbach’s α in this study was 0.79.

Rumination
Rumination was measured using the Ruminative 
Response Scale (RRS) developed by Nolen-Hoeksema 
[21]. The scale has three dimensions, namely reflec-
tive pondering (5 items), brooding (5 items), and symp-
tom rumination (12 items). The 22 items in the RRS are 
rated on a four-point Likert scale ranging from 1 (‘almost 
never’) to 4 (‘almost always’). Higher scores indicate 
higher levels of rumination. The Chinese version of the 
RRS revised by Han and Yang [48] exhibits satisfactory 
reliability and validity in Chinese culture. In the present 
study, Cronbach’s α for reflective pondering, brood-
ing, and symptom rumination was 0.63, 0.76, and 0.85, 
respectively and the overall Cronbach’s α was 0.90.

Depression symptoms
Depression symptoms were measured using CES-D, 
which was developed by Radloff [49]. The 20 items 
included in CES-D are rated on a four-point Likert scale 
ranging from 0 (rarely or none of the time) to 3 (most 
or all of the time). This measure comprises four fac-
tors: depressed affect (8 items); positive affect (4 items); 
somatic and retarded activity (6 items); and interpersonal 
problem (2 items). Higher total scores indicates that 
individuals have more severe depression symptoms. The 
Chinese version of the CES-D has been used to meas-
ure depression symptoms among Chinese adolescents 
and shows satisfactory validity and reliability [50]. The 
Cronbach’s α in the study was 0.83, 0.67, 0.71, and 0.53 
for depressed affect, positive affect, somatic and retarded 
activity, and interpersonal problems, respectively and the 
overall Cronbach’s α was 0.89.

Statistical analyses
Statistical Package for the Social Sciences (SPSS) ver-
sion 26.0 and Mplus 8.3 were used for statistical analy-
ses. First, we used SPSS 26.0 to examine the correlations 
between all the investigated variables. Second, Mplus 8.3 
was used to construct a structural equation model (SEM) 
to examine the roles of rumination and depression symp-
toms in the relationship between CEA and PMPU. The 
SEM was tested by estimating the 95% confidence inter-
val (CI) for mediation effects with 1000 resampled sam-
ples. The effects were considered significant if their CIs 
did not include 0.

To evaluate how well the SEM fit the data, we employed 
several frequently used goodness-of-fit indices: the com-
parative fit index (CFI), the Tucker–Lewis Index (TLI), 
the standardized root mean square residual (SRMR), and 
the root mean square error of approximation (RMSEA). 
A value of 0.90 or higher for CFI and TLI implies an 
acceptable fit, and SRMR and RMSEA values of less than 
0.08 indicate a moderate fit [51]. Additionally, latent vari-
ables were employed in the SEM instead of manifest vari-
ables. Following the item-to-construct balance method 
[52], three item parcels for PMPU (namely PMPU1, 
PMPU2, and PMPU3) were created by arranging the 10 
items according to their factor loadings from high to low. 
Items were distributed across the three parcels in a way 
that balanced factor loadings, with the highest loading 
item assigned to the first parcel, the next to the second 
parcel, and so on.

Results
Descriptive statistics and correlations
Table 1 provided the descriptive statistics and correlation 
matrices of the core variables and demographic variables. 
As shown in Table 1, the correlations between each two 
of the core variables were all significant. As for the demo-
graphic variables, gender was significantly associated 

Table 1  Descriptive statistics and correlations among variables

Dummy code was created for gender (Male = 1; Female = 0) and grade (Tenth grade = 1; Eleventh grade = 0)

**p < 0.01
*** p < 0.001

1 2 3 4 5 6 7

1. Gender –

2. Age −0.047 –

3. Grade 0.06 −0.62*** –

4. Childhood emotional abuse 0.17*** 0.038 0.085 –

5. Problematic mobile phone use 0.052 −0.078 0.12*** 0.21** –

6. Rumination 0.043 −0.065 0.15*** 0.22*** 0.40*** –

7. Depression symptoms 0.054 −0.062 0.11*** 0.52*** 0.38*** 0.53*** –

M – 16.92 – 9.41 29.67 53.38 24.75

SD – 0.67 – 4.47 7.44 12.05 10.84
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with CEA and grade was significantly associated with 
rumination, depression symptoms, and PMPU.

Mediation effect analysis
We constructed a serial mediation model using Mplus 
8.3 to examine the mediating roles of rumination and 
depression symptoms. To exclude the effects of covari-
ates, gender and grade were controlled for in the SEM 
analyses. The model showed a great fit (RMSEA = 0.063, 
SRMR = 0.061, CFI = 0.94, TLI = 0.92). In addition, 
another mediation model only involving two sepa-
rate mediation paths was constructed but did not show 
the same good fit as the sequential mediation model: 
RMSEA = 0.080, SRMR = 0.088, CFI = 0.89, TLI = 0.87). 
This result further supported the necessity of examin-
ing a sequential mediation model. The SEM results were 
shown in Fig. 2.

The direct effect of CEA on PMPU was insignificant 
(direct effect = -0.008, SE = 0.080, 95% CI = [-0.144, 
0.120]). Moreover, CEA had an indirect effect on adoles-
cent PMPU through rumination (indirect effect = 0.077, 
SE = 0.027, 95% CI = [0.038, 0.130]); depression symp-
toms (indirect effect = 0.13, SE = 0.048, 95% CI = [0.054, 
0.21]); and through rumination and depression in 
sequence (indirect effect = 0.040, SE = 0.017, 95% CI = 
[0.017, 0.074]). Furthermore, the total effect of CEA on 
PMPU was 0.24. The effect size was based on the ratio 
of the mediating effect to the total effect. Therefore, the 

effect size of rumination, depression symptoms, rumina-
tion and depression symptoms was 32.08%, 54.17%, and 
16.67%, respectively. All the coefficients of the direct and 
indirect effects were standardized.

Discussion
We examined the influence of childhood emotional 
abuse (CEA), rumination, and depression symptoms on 
adolescent problematic mobile phone use (PMPU). The 
findings revealed that CEA had an indirect impact on 
adolescent PMPU through rumination and depression 
symptoms, separately. Moreover, CEA was associated 
with PMPU through rumination and depression symp-
toms in sequence. These results offer valuable insights 
that can assist researchers in developing targeted preven-
tion and treatment programs for adolescent PMPU.

Childhood emotional abuse and problematic mobile 
phone use
The results demonstrate that CEA is linked to adolescent 
PMPU, thereby supporting Hypothesis 1. This finding 
aligns with previous research demonstrating a connec-
tion between childhood traumatic experiences and ado-
lescents’ internet addiction behaviors [13, 53]. According 
to the I-PACE model proposed by Brand et al. [9], inter-
net addiction behaviors, including PMPU, arise from the 
interaction of individual and environmental factors. CEA 
represents a form of adverse environmental influence 

Fig. 2  The multiple mediation model. Note. Path values are the standardized path coefficients. CEA: childhood emotional abuse. PMPU: 
problematic mobile phone use. ***p < 0.001, **p < 0.01



Page 6 of 9Yu et al. BMC Psychology          (2024) 12:704 

that can negatively affect cognitive and emotional devel-
opment, ultimately contributing to PMPU. Additionally, 
adolescents who have experienced CEA may struggle 
to meet their need for relatedness, compensating by 
increasing their mobile phone use. This heightened usage 
can, in turn, increase their susceptibility to smartphone 
addiction behaviors [54].

The separate mediating role of rumination and depression 
symptoms
The results indicate that the direct effect of CEA on 
PMPU becomes insignificant after accounting for the 
presence of rumination and depression symptoms. First, 
the findings suggest that CEA is associated with PMPU 
through rumination. In more specific terms, children 
who have experienced emotional abuse may gradually 
develop ruminative responses, which, in turn, contribute 
to their addiction to mobile phones during adolescence. 
This discovery is consistent with previous research [55], 
which highlights that rumination, as a maladaptive cog-
nitive schema, serves a indirect role in the relationship 
between childhood trauma and adolescents’ internet 
addiction. Furthermore, rumination can also be viewed 
as a cognitive emotion regulation strategy, thus reinforc-
ing the transdiagnostic role of emotion regulation in the 
development of problematic behaviors [19].

Second, the findings reveal that CEA is linked to ado-
lescent PMPU through depression symptoms. This 
observation aligns with prior research [56]. Children who 
experience emotional abuse often internalize messages 
from their parents, such as feeling worthless, unwanted, 
unloved, or only valued for meeting others’ needs. Over 
time, they tend to internalize these negative beliefs 
about themselves, which heightens their vulnerability 
to depression during adolescence [37]. Consequently, to 
alleviate their emotional distress, adolescents are likely to 
increase their mobile phone usage, potentially leading to 
the development of PMPU [57].

The sequential mediating role of rumination 
and depression symptoms
Lastly, the results demonstrate that rumination and 
depression symptoms serve indirect roles in the relation-
ship between CEA and adolescent PMPU in a sequential 
pattern. In other words, CEA is associated with adoles-
cent PMPU via a sequential pathway from rumination 
to depression symptoms. The result supports previous 
research highlighting a strong connection between rumi-
nation and depression symptoms among adolescents 
[58, 59]. This finding not only aligns with the I-PACE 
model [9], which posits that addictive behaviors, includ-
ing PMPU, are influenced by multiple factors (e.g., 
CEA, rumination, and depression symptoms), but also 

advances our understanding of the mechanisms link-
ing CEA to PMPU. Specifically, given the critical role of 
rumination in the development of adolescent depression 
[60], this finding suggests that the progression of depres-
sion may serve a indirect role in relationship between 
CEA and PMPU. From this perspective, interventions 
aimed at reducing the development of depression could 
potentially help prevent the onset of PMPU in adoles-
cents who have experienced CEA.

Limitations and implications
We acknowledge several limitations in this study. First, 
the sample consisted exclusively of high school students 
from a prefecture-level city in China, which may limit 
the representativeness of the findings. Future research 
should include a more diverse and representative sam-
ple of Chinese adolescents to assess the generalizability 
of our results. Second, the cross-sectional design of the 
study precludes causal inferences among CEA, rumina-
tion, depression symptoms, and PMPU. Longitudinal 
studies are needed to investigate the causal relationships 
between these variables. Third, given that CEA and 
physical abuse often co-occur [61], the observed effects 
of CEA on PMPU might be confounded by the impact of 
physical abuse. Future research should address this issue 
by controlling for physical abuse when examining these 
relationships. Finally, data collection relied solely on ret-
rospective self-report measures, which may introduce 
subjective memory biases, particularly concerning the 
measurement of CEA. To enhance the accuracy of future 
research, it would be beneficial to incorporate multi-
ple data collection methods, such as semi-structured 
interviews.

Notwithstanding these limitations, the current study 
holds both theoretical and practical implications. Theo-
retically, previous research has identified multiple risk 
factors that are crucial in understanding the relation-
ship between childhood adversity and adolescent PMPU, 
thereby supporting the integrative I-PACE model [39, 
40]. However, these studies have often overlooked the 
dynamic interactions among these risk factors. Our study 
advances this understanding by revealing the indirect 
effect of CEA on adolescent PMPU though the develop-
ment of depression. In essence, depression symptoms 
arising from rumination may manifest prior to the onset 
of PMPU among adolescents who have experienced 
CEA. Future research can validate this temporal relation-
ship through longitudinal designs. Moreover, the findings 
have practical significance for the prevention or inter-
vention of adolescent PMPU. Given that rumination and 
depression symptoms serve indirect roles in the associa-
tion between CEA on adolescent PMPU in a sequential 
pattern, interventions targeting adolescent depression by 
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reducing rumination levels may help prevent the devel-
opment of PMPU. From a practical standpoint, rumina-
tion-focused cognitive-behavioral therapy for adolescents 
has been shown to effectively reduce both rumination 
habits and depression symptoms [62], thus representing a 
potential intervention for adolescent PMPU.

Conclusion
In conclusion, the present study has illuminated the roles 
of childhood emotional abuse (CEA), rumination, and 
depression symptoms in the development of adolescent 
problematic mobile phone use (PMPU). Notably, rumi-
nation and depression symptoms serve indirect roles in 
the relationship between CEA and adolescent PMPU, 
operating both separately and sequentially. These find-
ings enhance our understanding of the mechanisms link-
ing early adversity to adolescent PMPU. Emphasizing the 
need to address rumination and depression symptoms 
may help practitioners develop effective treatments for 
PMPU among adolescents who have experienced adverse 
childhood events.
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