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Background: Learning burnout is a passive mental state among students. It is a common
phenomenon that can cause many bad outcomes in Chinese medical students, such as mental
disorders and suicide, and its causes are complex.

Purpose: To analyze the relationship between alexithymia and learning burnout, as well as
the mediating effect of mobile phone addiction, and provide clues for future interventions to
deal with learning burnout among Chinese medical students.

Methods: In this cross-sectional study, convenience cluster sampling was used to produce
a sample of 1200 medical universities in Chongqing, China. The Toronto Alexithymia Scale
(TAS-20), Mobile Phone Addiction Tendency Scale (MPATS), and Learning Burnout
Questionnaire (LBQ) were used to examine participants. Hierarchical regression was used to
analyze the effect of alexithymia and mobile phone addiction on learning burnout. A structural
equation model (SEM) with maximum likelihood was used to evaluate the mediating effect of
mobile phone addiction on the relationship between alexithymia and learning burnout. The
bootstrap method was used to confirm the significance of this mediating effect.

Results: The final sample size was 1062, with a valid response rate of 88.5%. The
prevalence of learning burnout among Chinese medical students was 39.6%. Results of
hierarchical regression revealed that alexithymia (AR?=0.198, P<0.01) and mobile phone
addiction (AR?=0.021, P<0.01) were independent factors of learning burnout; the SEM
revealed that the mediating effect of mobile phone addiction between alexithymia and
learning burnout accounted for 25.16% of the total effect of alexithymia on learning burnout;
the bootstrap method revealed that the bounds of the CI did not contain 0, confirming the
significance of this mediating effect.

Conclusion: Of the medical students, 39.6% had learning burnout. Alexithymia can posi-
tively predict learning burnout, and this relationship is partially mediated by mobile phone
addiction.

Keywords: learning burnout, alexithymia, mobile phone addiction, medical students,

mediating effect, interventions

Introduction

The current cohort of medical students, our future doctors, are a special group; their
future work impacts the health of China’s 1.4 billion population. However, accord-
ing to the latest statistics in 2020 in China, the doctor-patient ratio was only 2.77%
for 1000 patients,’ which is substantially lower than that in some developed
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countries.” In contrast, the attrition rate of medical gradu-
ates in China has been high in the past 10 years.
Therefore, the cultivation of Chinese medical students
has attracted wide attention. Chinese medical students
face more academic challenges and pressure for long per-
iods than students in other majors,* leading to numerous
problems such as learning burnout.’

Learning burnout is a passive mental state of students
to the learning, it has been defined as students’ emotional
exhaustion, depersonalization, and reduced personal sense
of achievement caused by course pressure, course burden,
or other psychological factors during their educational
experience.® It can also be called student burnout or aca-
demic burnout and is associated with the phenomenon that
students’ enthusiasm for learning gradually fades away,
attitudes toward learning become increasingly negative
and tired.” Existing studies found that female were more
prone to learning burnout compared male;’ the prevalence
of learning burnout was significantly different between
vocational students and undergraduates;’ as well as differ-
ent in some demographic characteristics, like residence.®
Learning burnout can cause many bad outcomes for stu-
dents. This includes bad academic performance;’ mental
disorders such as anxiety, depression, sleep disorders, and
loneliness;'® and even suicide and dropping out of
school.'" Studies reveal learning burnout has become
a pressing issue among Chinese medical students, with
an incidence rate of about 40% and a high-risk rate of
about 10%.'>'? Therefore, we must pay close attention to
the possible causes of learning burnout among Chinese
medical students to provide clues for future interventions
aimed at diminishing learning burnout in this population.

One person’s stable personality trait'* that might be
a factor contributing to burnout among medical students is
alexithymia, which has been defined by difficulties in
identifying and describing feelings, difficulty in distin-
guishing between the bodily sensations of emotional arou-
sal and feelings, and restrictions regarding imagination and
externally oriented thinking.'> Many studies confirm that
alexithymia is a risk factor for burnout among works,'®
such as in healthcare professionals'’ and nursing
assistants,'® alexithymia was also found to be associated
with  the
depersonalization.'® However, few studies have focused

components of  burnout, such as

on the relationship between alexithymia and burnout
among students. Studies that examine learning burnout
are derived from studies on job burnout and only change

0

the subjects from workers to students.’’ A study in

Romanian medical students demonstrated that alexithymia
might play a significant role in the development of burnout
in medical students.”' Studies indicate that alexithymia is
a personality trait that may make medical students lack in
the ability to adjust to the challenging situations met in
their learning process.”' This is highly likely to cause
learning burnout. However, further research is needed.
Therefore, in this study, we hypothesized that alexithymia
is a risk factor for learning burnout among Chinese med-
ical students.

Alexithymia can not only lead to burnout but also
mobile phone addiction.”> Mobile phone addiction, also
known as problematic smartphone use or mobile phone
dependence, is a non-substance addiction behavior.>* It has
been characterized by a situation when people’s behaviors
are out of control because of the obsession with mobile
phones, and their physical and psychological health and
social function are substantially impaired.”**° Studies
demonstrate that alexithymia is positively associated with
addictive behavior.?® For example, studies have described
that alexithymia is a risk factor for craving, the severity of
addiction,27

gambling,”® eating disorders,”” internet addiction.>

substance and  alcohol pathological
According to the theory of compensatory internet use,’’
medical students with a higher level of alexithymia are
more likely to have emotional recognition and expression
deficits, mobile phone use may be a coping strategy to
escape from real life.***> A study of 1105 college students
suggested that alexithymia is an important correlate of
mobile phone addiction.”? Thus, in this study, we also
hypothesized that alexithymia was positively associated
with mobile phone addiction among Chinese medical stu-
dents. Mobile phone addiction may positively correlate
with learning burnout. Two longitudinal studies found
that excessive internet use could be a cause of school
burnout among Finnish adolescents*> A study of
Chinese non-medical college students revealed that mobile
phone addiction could positively predict learning
burnout.** For students, excessive mobile phone use
leads to inadequate study time and consequently become
unable to keep up with their learning progress; this even-
tually leads to learning burnout. It has been confirmed that
mobile phone addiction is negatively related to academic
performance and perceived stress of students;*> poor aca-
demic performance and high stress are likely to cause
learning burnout in students. Therefore, we believe that
mobile phone addiction affects learning burnout among

medical students. Further research is needed to explore
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Figure | The hypothetical mediation model.

the relationships between the three variables, especially in
Chinese medical students.

According to the application of mediation,’® the
establishment of the mediation model must meet the
following three conditions: the independent variable
must have a significant effect on the dependent variable,
the independent variable must significantly affect the
mediating variables, and the mediating variable must
significantly affect the dependent variable. According to
the above mentioned, we hypothesized that among
Chinese medical students, alexithymia was positively
correlated with learning burnout, and their relationship
was mediated by mobile phone addiction. A hypothetical
theoretical model is presented in Figure 1. Previous stu-
dies have confirmed the mediating effect through struc-
tural equation models.>’>® Thus, this study aimed to
analyze the relationship between alexithymia and learn-
ing burnout, as well as the mediating effect of mobile
phone addiction in this relationship based on the struc-
tural equation model. We hope that this study will con-
tribute to providing clues for future interventions on
learning burnout among Chinese medical students.

Materials and Methods

Participants and Procedure

Chongqing, one of China’s four municipalities directly
under the central government, is the most populous city
in China, with a population of more than 30 million, and it
is known as a “miniature of China.”*’ Chinese medical
students study in medical university or medical-vocational
school. Thus, to attain more comprehensive data, this
cross-sectional study was conducted in the only one med-
ical university as well as one medical vocational school in
Chongqing. The convenience cluster sampling method was
used to produce a sample, and we applied the sample size
ﬂgng;n)

calculation formulan = to calculate the sample

size. A relative error of 15% was allowed, so the absolute

Total effect(Path ¢ )

> Learning burnout

error 6=0.15m with 95% confidence intervals was accepted.
Therefore, p,=1.96, according to previous studies, the
prevalence of learning burnout among Chinese medical
students was 41.6%'* with 7=41.6%. The minimum sam-
ple size in this study was n=[1.96’x41.6%(1—41.6%)]/
(0.15x41.6%)*~240. 10%
response, we expanded the minimum sample size to
n=240x(1+10%)~264.

The study was conducted as follows. First, we com-

Considering  the invalid

municated with the teacher during the break, and after
obtaining their consent, we conducted the investigation
in the class they taught. However, in some classes, the
teacher thought our investigation would disturb their
class, so we did not conduct the investigation in those
classes. We excluded students who were not willing to
cooperate with the investigation; all participants were
willing to cooperate with this investigation and able to
complete our questionnaire independently. After
obtaining informed consent from participants, they
completed a traditional paper-and-pencil questionnaire
independently in the classroom with the guidance of
well-trained researchers. It took about 30 minutes for
each participant to complete the anonymous question-
naire. Finally, we sent out 600 questionnaires to each
university respectively and a total of 1200 students
were approached. Due to the missing data of our
research variables, we excluded 138 individuals and
the final sample size was 1062, with a valid response
rate of 88.5%, accounting for about 20% of the total

students.

Ethical Statements

This study was approved by the ethics committee of
Chongqing Medical University (2018015) and was con-
ducted in accordance with the Declaration of Helsinki. All
this
Participants were fully informed of the survey before

participants  voluntarily participated in study.

participation, such as content and purpose. Completing
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and submitting the questionnaire was regarded as their
proxy consent to participate. Our questionnaires were
anonymous and coded by non-identifying codes, which

ensured the confidentiality of the information.

Instruments
Toronto Alexithymia Scale (TAS-20)
The Toronto Alexithymia Scale (TAS-20), developed by

Bagby et al***!

. was used to measure alexithymia levels
among medical students. TAS-20 consists of 20 items
with three factors: difficulty in identifying feelings
(seven items; eg, “I am often confused about what emo-
tion I am feeling”), difficulty in describing feelings (five
items; eg, “It is difficult for me to find the right words for
my feelings”) and externally oriented thinking (eight
items; eg, “I’d like to talk with people about their daily
activities rather than their feelings”). It was rated on
a five-point scale, ranging from 1 (strongly disagree) to
5 (strongly agree), with a total score ranging from 20 to
100. All items were summed to create a composite score
for each participant, with higher scores indicating higher
levels of alexithymia. In traditional TAS-20 cutoffs,
a total score >60 indicated that the participant had
alexithymia.** It has been proven that the TAS-20 is
applicable to the Chinese population.® In this study,
Cronbach’s alpha was 0.822.

Mobile Phone Addiction Tendency Scale (MPATYS)
The MPATS, made for Chinese college students by Xiong
et al**. was used to measure mobile addiction among
medical students. It consists of 16 items with four dimen-
sions, namely, salience (four items; eg, “Classmates and
friends often say that I rely too much on my cell phone™),
withdrawal symptoms (six items; eg, “I will feel lonely if
the phone is not with me”), social comfort (three items; eg,
“I feel more comfortable to communicate with others
using my mobile phone (than to talk face to face)”), and
mood changes (three items; eg, “When the phone is not
connected to the line or receives no signals, I will become
anxious and get angry”). It was rated on a five-point scale,
ranging from 1 (very inconsistent) to 5 (very consistent),
with a total score ranging from 16 to 80. All items were
summed to create a composite score for each participant,
with a higher score indicating a higher level of mobile
phone addiction. In this study, Cronbach’s alpha was
0.898.

Learning Burnout Questionnaire (LBQ)

The Learning Burnout Questionnaire, developed by Lian
et al*®. is widely used to measure learning burnout among
Chinese college students. It consists of 20 items with three
dimensions, namely, low personal accomplishment (six
items; eg, “It is easy for me to master professional knowl-
edge”), depression (eight items; eg, “I feel exhausted after
studying all day”), and improper behavior (six items; eg,
“I seldom study after class™). It was rated on a five-point
scale, ranging from 1 (very inconsistent) to 5 (very con-
sistent), with a total score ranging from 20 to 100. All
items were summed to create a composite score for each
participant, with a higher score indicating a higher level of
learning burnout. In this study, Cronbach’s alpha was
0.859.

Data Analysis

Descriptive analysis was used to describe the demo-
graphic characteristics of participants. Enumeration
data are described as percentages. The test for normality
revealed that the data of alexithymia, mobile phone
addiction, learning burnout, and each dimension were
all normally distributed, and the continuous data were
described as mean + standard deviation. The #-test was
used to analyze differences in alexithymia, mobile
phone addiction, and learning burnout between vari-
ables. The Pearson correlation coefficient was used to
evaluate the correlations among the research variables.
Hierarchical regression was used to analyze the effect of
alexithymia and mobile phone addiction on learning
burnout and the effect of alexithymia on mobile phone
addiction. In this study, there was no multicollinearity,
and the variance inflation factor (VIF) values were all
less than 5. First, we set learning burnout as the depen-
dent variable; in step 1 and significant variables for
learning burnout in univariate analysis were entered; in
step 2, alexithymia was entered; in step 3, mobile phone
addiction was entered. We then set mobile phone addic-
tion as the dependent variable, and in step 1, significant
variables for mobile phone addiction in univariate ana-
lysis were entered; in step 2, alexithymia was entered.
A structural equation model (SEM) with maximum like-
lihood was used to evaluate the mediating effect of
mobile phone addiction on the relationship between
alexithymia and learning burnout among Chinese medi-
cal students. In this model, we set the subscale scores of
alexithymia,

mobile phone addiction, and learning
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burnout as measurement variables, and their total scores
as latent variables. Standardized estimates were con-
ducted for each path, and a standardized path coeffi-
cient, which represents the relationship of influence

between variables,>’

was produced for each path. The
model fit was estimated using the root mean square error
of approximation (RMSEA), comparative fit index
(CFI), Tucker Lewis index (TLI), goodness of fit index
(GFI), adjusted goodness of fit index (AGFI), and the
Chi-square statistic (x?)/degrees of freedom (df) (CMIN/
DF).*® Models with RMSEAs below 0.08, CFI values
above 0.90, TLI values above 0.90, GFI values above
0.95, AGFI above 0.80, and CMIN/DF values below 5
were considered to be a well-fitting model.*” The boot-
strap method was used to confirm the significance of the
mediating effect of mobile phone addiction. We boot-
strapped 5000 samples from the data and calculated the
95% bootstrap confidence intervals (CI); if the 95% CI
did not contain 0, the mediating effect was considered to
be significant.”> SPSS20.0 and Amos23.0 were used for
statistical analysis, and the level of statistical signifi-

cance was set at p< 0.05.

Results

Demographic Information and
Differences in Alexithymia, Mobile Phone
Addiction, and Learning Burnout Among

Variables

In this study, the average age of participants was 19.52
+1.21 years. The average score of learning burnout for
participants was 57.43+10.64. We observed that 39.6% of
participants scored higher on learning burnout than they
did (60), indicating that 39.6% of participants had learn-
ing burnout. Of 1062 participants, 422 were male
(39.7%) and 640 were female (60.3%); 522 were from
the countryside (49.2%) and 540 were from the city
(50.8%); 403 were only children (37.9%), 659 were non-
only children (62.1%), 538 were in vocational school
(50.7%), and 524 were in university (49.3%). There
were significant differences in learning burnout between
participants from the countryside and city, only children
and non-only children, and students in vocational schools
and universities. The detailed results are summarized in
Table 1.

Correlations Among Alexithymia, Mobile

Phone Addiction, and Learning Burnout

There was a moderate positive correlation between alex-
ithymia and mobile phone addiction (r=0.397, P<0.01),
alexithymia and learning burnout (r=0.457, P<0.01), and
mobile phone addiction and learning burnout (r=0.368,
P<0.01). The detailed results are summarized in Table 2.

Alexithymia and Mobile Phone Addiction
are Independent Factors of Learning

Burnout

The results of hierarchical regression indicated that after
controlling for significant variables in the univariate ana-
lysis in step 1, alexithymia positively explained 19.8% of
the variance in learning burnout; then, alexithymia was
controlled in step 2, mobile phone addiction positively
explained 2.1% of the variance in learning burnout.
Alexithymia also positively predicted mobile phone addic-
tion by explaining 15.8% of its variance. The detailed
results are summarized in Table 3.

Mobile Phone Addiction Mediates the
Relationship Between Alexithymia and

Learning Burnout

The results of the structural equation model are presented
in Figure 2 and Table 4. The fit indices for the hypothetical
model were as follows: chi-square statistic (xz)/degrees of
freedom (df) (CMIN/DF) =4.026, RMSEA=0.053,
CFI1=0.980, TLI=0.969, GFI=0.979, AGFI=0.961, indicat-
ing a good model fit.*’” A higher standardized path coeffi-
cient value represents a stronger correlation between
variables; the value over 0.200 was considered as
a strong correlation.®” In this model, three latent variables
were significantly inter-correlated. The standardized path
coefficient of path a (alexithymia—mobile phone addic-
tion) was 0.390, which means that if one SD increases in
alexithymia, 0.390 SD will increase in mobile phone
addiction, indicating that alexithymia was a positive pre-
dictor of mobile phone addiction; path b (mobile phone
addiction—learning burnout) was 0.291; it means that if
one SD increases in mobile phone addiction, 0.291 SD
will increase in learning burnout, indicating that mobile
phone addiction positively predicted learning burnout;
path ¢ (alexithymia—learning burnout) was 0.366, which
means that if one SD increases in alexithymia, 0.366 SD
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Table | Demographic Information and Differences in  Discussion
Alexithymia, Mobile Phone Addiction and Learning Burnout This study confirmed the theoretical model we hypothe-
Variables | n (%) | Alexithymia | Mobile Learning sized, namely, among Chinese medical students, alexithy-
(MeaniSD) | Phone Burnout mia can positively predict learning burnout, and their
?:d'mon (_':;n relationship was partially mediated by mobile phone
ean = .. . ..
+SD) addiction; the partial mediating effect accounted for
25.16%. This means that alexithymia not only directly
Gend . c e .
ender affects learning burnout but also indirectly affects learning
Male 422 51.95£9.12 40.31£10.77 | 56.66 burnout through mobile phone addiction. The results might
(397) 1096 provide clues for future interventions to deal with learning
Female 640 53.08+8.73 42.171£9.96 57.93 . .
(60.3) 410,39 burnout among Chinese medical students.
- - - 0 . .
. 2007 o83 Z1919 In our study, 39.6% of medical students scored higher
P_value 0.043* 0.005%* 0.055 on learning burnout than the mid-value score (60); there-
Resid fore, 39.6% of medical students were regarded as having
esiaence
learning burnout problems. This result is highly consistent
Countryside | 522 | 53.524832 41.34£10.37 | 5825 with previous studies.'> Learning burnout has become
(49:2) 1073 a common phenomenon among Chinese medical students.
City 540 51.77+£9.35 41.52+10.29 | 56.64 The findi foll .
(50.8) £10.49 e findings are as follows: . . N
¢ 3219 ~0286 2473 These results suggest that alexithymia can positively
P-value 0.00 I 0.775 0.014* predict learning burnout, consistent with a previous
Only child study.?' This result is supported by existing studies. First,
studies have suggested that personal factors can alleviate
Yes 403 51.68£9.50 41521062 | 56.55 and moderate the challenges of adapting to a changing
(37.9) +11.09 . 48 . .
No 659 532148.46 4138410.15 | 5796 env1ronment: .A.lex1thym1a, one of the personal .factoTs,
©62.1) +1032 reflects the individual’s response to the surrounding cir-
t —2.656 0.209 -2.102 cumstances. Having critical importance on the onset and
P-value 0.008** 0.834 0.036* outcome of burnout,”® alexithymia can lead to a lack of
School types adjustment for the challenging situations encountered in
studying among medical students, which may lead to
Vocational 538 53.17£9.19 40.80+10.50 | 58.74 . 49 . . .
learning burnout.”™ Second, emotional intelligence, the
school (50.7) +10.86 . o . . .
University 524 | 52.08+856 4208+10.11 | 56.07 ability to control individual feelings and their expression,
(49.3) +10.24 can produce a coping mechanism for medical students
t 1.993 -2.018 4.119 suffering from academic pressure and bad feelings,™
P-value 0.047* 0.044* 0.000%* which can protect them from learning burnout.’!

Notes: M£SD refers to mean value standard deviation; *p < 0.05, **p < 0.01.

will increase learning burnout, indicating that alexithymia
positively predicted learning burnout. All paths were sig-
nificant (P<0.01). The results revealed that the mediating
effect of mobile phone addiction was also significant
(P<0.01), with a path coefficient of 0.113 (path a* path
b), accounting for 25.16% (path a*path b/path a*path b +
path c) of the total effect. Additionally, the results of the
bootstrap method revealed that the lower and upper
bounds of the CI did not contain 0, confirming the sig-

nificance of this mediating effect.

However, emotional intelligence can be impaired by alex-
ithymia, and thus people with alexithymia lack consistent
self- and emotional awareness,52 Therefore, medical stu-
dents with alexithymia may have difficulties in coping
with challenging and highly stressful learning, contribut-
ing to study-related stress and learning burnout. Finally,
alexithymia is considered a risk factor contributing to
mental disorders, such as depression,22 burnout, and
anxiety,”” and psychological factors during the educational
experience can also lead to learning burnout.®

This study revealed that the relationship between alex-
ithymia and learning burnout was partially mediated by
mobile phone addiction. Thus, alexithymia can cause
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Table 2 Correlations Among Variables (r, n = 1062)

Variables MiSD Alexithymia Mobile Phone Addiction Learning Burnout
Alexithymia 52.63+8.90 | 0.387%** 0.457**
Difficulty in identifying feelings 17.84+4.77 0.904** 0.372%* 0.416**
Difficulty in describing feelings 13.65+2.87 0.83 |** 0.275%* 0.324**
Externally oriented thinking 21.14£3.31 0.667+* 0.294%* 0.347%*
Mobile phone addiction 41.43£10.32 0.397%** | 0.368**
Withdrawal symptoms 16.60+4.24 0.298** 0.905** 0.307**
Salience 9.49+3.03 0.346** 0.864** 0.365%*
Social comfort 7.84+2.58 0.399** 0.740%** 0.270**
Mood changes 7.51£2.32 0.329 ** 0.845%* 0.303**
Learning burnout 57.43+10.64 0.457%** 0.368** |
Depression 22.1245.36 0.424** 0.386** 0.870**
Improper behavior 18.10+3.99 0.336%* 0.302%* 0.854%+*
Low personal accomplishment 17.21£3.73 0.333%* 0.174%* 0.687+*

Notes: M£SD refers to mean value standard deviation; *p < 0.05, **p < 0.01.

Table 3 The Effect of Alexithymia and Mobile Phone Addiction on Learning Burnout

Variables Mobile Phone Addiction Learning Burnout

Blockl (B) Block2 (f) Blockl (B) Block2 (f) Block3p)
Gender 1.799%* 1.251*
Residence —0.861 —0.184 -0.312
Only child 0.978 0418 0.561
School types 1.194 1.723%* —2.473%* —2.034%* —2.440%*
Alexithymia 0.463** 0.536** 0.421**
Mobile phone addiction 0.243**
R? 0.011 0.169 0.021 0.219 0.265
F 5.936%* 71.695%* 7.395% 73.896%* 76.084**
Adjusted R? 0.009 0.009 0.018 0.216 0.261
AR? 0.011 0.158 0.021 0.198 0.021

Notes: R2, Goodness of Fit; *p < 0.05, **p < 0.01.

mobile phone addiction, and mobile phone addiction con-
tributes to learning burnout. This partial mediating effect
accounted for 25.16% of variance. The literature indicates
that alexithymia can be considered as a common psycho-
logical characteristic when someone is suffering from

illness.>*

social difficulties, physical, and mental
However, people with alexithymia will have difficulties
in the process of feelings cognition, distinction, and
expression,'” leading to an inability to release their nega-
tive emotions. Alexithymia was found to be significantly
and stress.”?

correlated with depression, anxiety,

Individuals with alexithymia choose to use mobile phones

to escape from reality and to restore their hearts in peace.
People with alexithymia are more likely to obtain physio-
logical and psychological satisfaction and meet their
unmet social needs in the virtual world built by mobile
phones,”® and mobile phone addiction is considered
a compensatory behavior.’” Medical students always
encounter difficulties and challenges in their educational
experience, which makes them more prone to alexithymia.
Thus, they are more likely to choose mobile phones to
escape the hardship of reality or to gain the satisfaction
that they cannot get in their real life, ultimately leading to
mobile phone addiction.
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Degree of freedom(DF =29

Naomed chi square(CMIN/DF)=4.026
RMSEA=0.053

burnout

34

Low personal
accomplishment

CFI=0.980
TLI=0.969

GFI=0.979
AGFI=0.961

Figure 2 The structural equation modelling for the hypothetical model. RMSEA,
Goodness of Fit Index; AGFI, Adjusted Goodness of Fit Index.

Table 4 The Standard Effects in the Hypothetical Model

root mean square error; CFl, Comparative Fit Index; TLI, Tucker Lewis Index; GFl,

Effect Path Estimate C.R. P-value 95% Confidence Intervals
Lower Bounds Upper Bounds
Direct Alexithymia—MPA 0.390 7.698 <0.001 0.342 0.478
Alexithymia—LB 0.336 6.882 <0.001 0.283 0.439
MPA—LB 0.291 8.450 <0.001 0.225 0.380
Indirect Alexithymia—MPA— LB 0.113 - <0.001 0.090 0.166
Total Alexithymia—LB 0.449 - <0.001 0.423 0.554

Abbreviations: MPA, mobile phone addiction; LB, learning burnout; C.R,, critical ratios.

However, mobile phone addiction can have a significant
impact on learning burnout. First, medical students need to
spend substantial time acquiring professional knowledge, but
those with mobile phone addiction spend substantial time on
mobile phones, even their class and sleep time,”® leading to
a decline in their academic performance. In the long term,
they have a low sense of accomplishment in learning® and
gradually lose interest, which causes learning burnout.
Second, studies have confirmed that mobile phone addiction
has a negative impact on people’s physical and mental
health, such as sleep disorders,60 ear pain, headache,22
depression, anxiety, interpersonal problems,’' and suicidal
ideation;®* these problems can consume so much of the
medical student’s energy that they cannot devote themselves
to learning. When stopping the use of mobile phones, stu-
dents who are addicted to mobile phones are hard to

disengage from it quickly; thus, medical students cannot
concentrate on their studies, leading to learning burnout.

Limitations

This study has several limitations that should be acknowl-
edged. First, this was a cross-sectional study, and any causal
relationship should be inferred cautiously based on the asso-
ciation observed in our study. Further study is needed to
increase the reliability of the findings, such as cohort studies
and intervention trials. We are going to conduct studies in the
future based on this cross-sectional study. Second, participants
in this study were all recruited in Chongging. Thus, this
sample is not representative of all medical students in China
despite Chongging being known as a “miniature of China.*
Further studies are required to reveal if these inferences can be
applied to medical students in other regions of China. Third,
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our sampling method (ie, convenience cluster sampling)
might have evoked selection bias. However, we remark that
we had a large sample that covered almost all subject majors.
Studies with random sampling are warranted in the future.

Conclusion

Alexithymia can positively predict learning burnout, and it
can also indirectly contribute to learning burnout through
mobile phone addiction. Strategies to alleviating alexithy-
mia and control mobile phone use in medical students may
provide useful suggestions for future interventions aimed
at diminishing learning burnout in medical students.
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