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Abstract: The incidence and factors related to mobile phone addiction among Chinese medical students were ana-
lyzed through meta-analysis. Chinese literature databases (such as China Knowledge Network and VIP Informa-
tion Resource System) and English literature databases (such as PubMed and Web of Science) were searched for
cross-sectional studies on the incidence and factors related to mobile phone addiction, and the required data were
extracted. Meta-analysis was performed using a random effects model with RevMan 5.3 statistical software, and
publication bias was tested with Stata 12.0. A total of 20 studies were included, including 36,365 study subjects.
Among them, there were 10,597 cases of mobile phone addiction with an incidence of 29.14%. The results of the
meta-analysis showed that the combined OR values (95% Cl) of the factors were: gender 1.070 (1.030-1.120),
residence 1.118 (1.090-1.146), school type 1.280 (1.241-1.321), mobile phone use time 1.098 (1.068-1.129),
sleep quality 1.280 (1.288-1.334), self-perception of learning 0.737 (0.710-0.767), and family relationship 0.821
(0.791-0.852). The study showed that being a male student from cities and towns, being at a vocational college,
excessive use of mobile phones, and poor sleep quality were the risk factors for mobile phone addiction among
medical students in China. Positive self-perception of learning and family relationships were protective factors, and
more related factors are still controversial and need to be further explored and confirmed.
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Introduction

Mobile phone addiction, also known as mobile
phone anxiety and mobile phone syndrome, is
a behavioral addiction characterized by the
compulsive and excessive use of smartphones
that may result in decreased social functioning
and psychological and behavioral disorders in
patients [1]. According to a relevant study, the-
re were 1.50978 billion mobile phone users in
China as of June 2018, and smartphones have
surpassed other Internet access devices in
popularity [2]. The number of mobile phone
users across the three primary telecommuni-
cations providers in China reached 1.67 billion
in 2022, and the number of 5G mobile phone
users reached 455 million, according to a re-

port of the Ministry of Industry and Information
Technology on the economic performance of
the communications industry in the first half of
the year, and this report also found that the
majority of mobile phone users were young and
middle-aged, with the mobile phone ownership
rate of college students exceeding 90% [3].
Medical schools should help students compre-
hend, in light of such facts and trends, that
mobile phones serve primarily as productivity
aids, with entertainment functions making up a
relatively minor portion of their overall impact
on study, work, and life.

Some medical students have gotten addicted
to their phones because of their excessive us-
age in the last several years, which has been
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increased by the pandemic, the demands of
online courses, and the long hours spent at
home away from the constraints of the group
environment [4]. According to the findings,
there is a strong correlation between medical
students’ mobile phone use and a variety of
mental health issues (including but not limited
to interpersonal sensitivity, paranoia, depres-
sion, anxiety, hostility, and compulsion), all of
which have a chilling effect on their academic
performance and have now emerged as a
social public health concern [5]. As the future
pillar of the healthcare industry, medical stu-
dents have a heavy learning task, and their
mobile phone addiction should receive closer
attention. Therefore, it is of great significance
for understand the current situation and risk
factors of mobile phone addiction among medi-
cal students in China and take corresponding
preventive measures to reduce the rate of
mobile phone addiction. The meta-analysis
method was used in this study to systemati-
cally and quantitatively evaluate the literature
previously published related to mobile phone
addiction and associated factors in medical
students to explore the relationship between
various factors and Chinese medical students’
mobile phone addiction, and the risk ratio (OR)
was used to assess the strength of the relation-
ship between various factors and mobile phone
addiction in order to provide a basis for preven-
tion of phone addiction.

Materials and methods
Source of information/data

The data related to Chinese medical students’
mobile phone addiction published in official
journals before June 2022 was searched in
Chinese literature databases such as CNKI,
Weipu Information Resources System, Wanfang
Database, and a few others, along with English
literature databases such as PubMed and Web
of Sciences. At the same time, a further query
was made through literature tracing.

Inclusion criteria: (O Full text of the literature
was available; @ Medical students in the litera-
ture included junior college students, under-
graduate and graduate students; @ All medi-
cal students in the literature received a mobile
phone addiction index scale assessment [6];
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@ The literature should provide statistical
index OR value and 95% Cl; ® The literature
was evaluated by the relevant quality evalua-
tion standard, including 11 parameters in total
with a total score of 11 points; the higher the
score, the better the literature quality; and lit-
erature with a score >7 points was included [7].

Exclusion criteria: O Unpublished papers; @
Lack of complete data in the literature or poor
text usability; 3 Statistical method errors in
the literature.

Data extraction

Articles were chosen and rated based on the
inclusion and exclusion criteria. From each
piece of literature, the date of publication, the
first author, region, total number of subjects,
number of mobile phone addiction cases, aver-
age age of research subjects, OR value to eval-
uate the strength of the relationship between
influencing factors, 95% Cl, and other informa-
tion used for quality evaluation were extracted.

Statistical methods

The data were organized, and a database was
created in accordance with the criteria of this
meta-analysis. With RevMan 5.3 statistical
software, a meta-analysis was conducted to
determine the correlation between each re-
search component and Internet addiction. The
effect size was represented by the odds ratio
(OR) and its 95% confidence interval (Cl). In the
included literature, statistical heterogeneity
was qualitatively analyzed using the Q-test. The
combined statistics were calculated using the
fixed-effects model if there was no significant
variability (P>0.05) across studies and the ran-
dom-effects model if there was significant vari-
ability (P<0.05). The published findings of the
literature were assessed using the funnel plot,
the Begg rank correlation method, and the
Egger linear regression method in Stata 12.0,
and there was no publication bias if P>0.05.

Results
Basic characteristics of research literature
Preliminary search yielded 184 potentially rel-

evant papers, and finally 20 papers met the
inclusion criteria and were included in the anal-
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addiction overall, with an inci-
dence of 29.14%. We first test-

Database search for relevant
literature (n=184)

Exclusion (n=22)
Irrelevant literature

Animal experiment (n=7)

ed the heterogeneity of each
study element included in the

> (n=34) literature using I° statistics;
Review (n=8) the findings revealed that I2
4 Case report (n=12) values were >50% and P val-

ues were <0.05. Thus, we

Read the title and abstract
for initial screening (n=101)

chose the random effect mo-

Read full text re-screening

Exclusion (n=21)
No primary outcome Chinese medical students,
indicator (n=20)

#1 Single-arm trial (n=15)
v Different publications
from the same study

del for the meta-analysis. The
findings revealed that among

poor sleep quality, male gen-
der, urban residence, voca-
tional college type, and mobile
phone usage time >4 hours

(n=42)

'

Literature included in the
qualitative analysis (n=20)

Literature included in the
meta-analysis (n=20)

ysis (Figure 1) [8-27]. Of these, 15 (75.00%)
were in Chinese, and the other 5 (25.00%) we-
re in English. Eleven of these studies focused
on the correlation between gender and cell
phone addiction (47.83%), 10 on the correla-
tion between residence and cell phone addic-
tion (43.48%), 10 on the correlation between
the amount of time spent on mobile phones
and addiction (43.48%), 10 on the correlation
between self-perception of learning and cell
phone addiction in teaching (43.48%), 10 on
the correlation between cell phone addiction
and sleep quality (43.48%), and 10 on the cor-
relation between family relationships and cell
phone addiction (43.48%), as shown in Table 1.

Meta analysis results of each research factor

A total of 36,365 research subjects from 20
studies were included in this analysis, and
there were 10,597 cases of mobile phone
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l Figure 1. Flow chart of searching and
screening literature.

were risk factors for mobile
phone addiction (OR>1, P<
0.05). Good family ties and a
positive self-perception were
protective factors against mo-
bile phone addiction in Chi-
nese medical students (OR<1,
P<0.05), as shown in Table 2
and Figures 2-8.

Publication bias analysis

The publication bias was sta-

tistically assessed using fun-

nel plots. The findings revealed

that the funnel plots of the

variables in Table 2 were es-
sentially symmetrical; the P value of the Begg
test was >0.05; the Egger test results revealed
that the P values of gender, residence, school
type, mobile phone use time, integration of
classmates, family structure, family relation-
ship, and sleep quality were all >0.05. The stat-
ed findings suggest that the included literature
was free of any publication bias, as shown in
Table 3 and Figures 9-15.

Discussion

Mobile phones are popular because they play a
crucial role in modern society, including com-
munication, payment, and online entertain-
ment, thus resulting in an increase in mobile
phone usage [28]. In recent years, as a result
of the pandemic, mobile phones have be-
come an essential entertainment tool for col-
lege students participating in outdoor activi-
ties. Simultaneously, due to the increased
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First author, Age of Sample Mobile Incidence rate
B Area of study . ) phone addic- of mobile phone Adjustment factors
Publication year subjects size . .
tion cases addiction

Liu H [8], 2022 southwest China 19.16+1.21 2182 866 39.69 Mental health, Occupational identity, Cell phone use before bed, Perceived research stress

Ren LS [9], 2017 South China 20.30+1.58 619 87 14.05 Origin, Total ULS-8 score of loneliness, daily mobile Internet access time, Monthly mobile phone
expenses

Xu J[10], 2012 East China 19.24+1.74 5122 449 8.77 Gender, living expenses, time spent on the mobile Internet, purpose of Internet use

HUANG ZH [11], South China 19.84+1.36 10357 6154 59.42 Gender, school type, residence, age, major, type of residence, time spent on mobile phone, family

2021 relationship, sleep quality

ZUO K [12], 2019 Northwest China 20.14+1.83 380 78 20.53 Gender, residence, grade, time spent on mobile phone, self-perception of learning, frequency of us-
ing mobile phone in class, integration with classmates, social comfort, school type, self-perception
in learning, family relationship

XIE F [13], 2019 Northwest China 22.01+2.03 493 327 66.33 Residence, Recent exams, depression, self-perception in learning, family relationship, sleep quality

LI X [14], 2018 East China 20.25+1.33 1328 250 18.83 Gender, major, school type, residence, life satisfaction, interpersonal relationships, self-perception
in learning

Tang J [15], 2014 Central China 20.03+1.79 755 45 1.32 Gender, Emotions, Family Situation, Stressful Life Events

LI FJ[16], 2018 Central China 19.83+1.28 2687 160 5.95 Residence, time spent on mobile phones, self-perception in learning, school type, family relation-
ship, sleep quality

HAO L [17], 2016 East China 20.16+1.73 680 92 13.53 Gender, Origin, school type, time spent on mobile phone, family relationship, self-perception in
learning

CONG JN [18], East China 20.41+1.39 567 31 5.46 Gender, residence, school type, family structure, family relationship, mobile phone usage time,

2016 integration of classmates, self-perception in learning

ZHOU XY [19], Northwest China 20.53+1.67 601 117 19.47 School type, integration of classmates, philosophy and pursuit of life, non-mobile recreational activi-

2015 ties, anxiety, sleep quality

CHEN YJ [20], 2014 North China 19.06+1.28 5485 704 12.84 Gender, residence, family relationship, family structure, loneliness, professional satisfaction

ZHANG Q [21], East China 19.87+1.54 901 175 19.42 Gender, introversion and extroversion, popular culture effect, depression, neuroticism, self-percep-

2016 tion in learning

Feng Z [22], 2022  East China 20.46+1.85 450 36 8.00 Depression, sleep quality, professional satisfaction

LIU H [23], 2011 Northwest China ~ 20.47+1.67 442 131 29.84 Loneliness, online entertainment, school type

HOU J [24], 2021 South China 19.61+1.72 545 173 31.74 Social anxiety, Negative emotional information, Attentional Bias, Internet use purpose

JIANG XJ [25], 2019 North China 20.38+18.42 475 264 55.50 Bad mood, sleep quality, generalized anxiety, professional satisfaction, mobile phone use time

NIE GH [26], 2019  East China 20.14+1.92 1198 195 16.3 Gender, residence, depression, sleep quality, school type, time spent on mobile phone, self-percep-
tion of learning, family relationship

Lam LT [27], 2015  Northeast China 19.87+1.54 1098 263 23.95 Internet time, video game time, bad mood, stress
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Table 2. Meta-analysis results of each research factor

Research factor Numbgr of Heterogeneity test results Met?—analysis results
studies 12 Value PH value Incidence (95% Cl)

Gender 11 86.50% <0.001 1.070 (1.030-1.120)
Residence 10 98.00% <0.001 1.118 (1.090-1.146)
School type 10 98.90% <0.001 1.280 (1.241-1.321)
Phone usage time 10 96.00% <0.001 1.098 (1.068-1.129)
Self-perception in learning 10 97.50% <0.001 0.737 (0.710-0.767)
Family relationship 10 96.60% <0.001 0.821 (0.791-0.852)
Sleep quality 10 95.20% <0.001 1.280 (1.228-1.334)

Study %

ID RR (95%CI ) Weight

Chen YJ 2014 - 1.34.(1.24,1.45) 19.35

Cong JN 2016 - 1.42(1.09, 1.84) 227

Hao L 2016 . 214 (0.74,6.18) 0.14

Tang J 2014 - 1.16(0.90, 1.48) 1.94

Hang ZH 2021 . 1.00 (0.94, 1.07) 45.70

Xul2012 . 0.78 (0.69, 0.90) 1217

Xie F 2019 - 081 (0.51,1.30) 1.04

LiX2018 - 1.02 (0.8, 1.20) 640

ZuoK 2019 . 0.84 (0.58,1.22) 1.51

Zhang Q 2016 - 130(1.12,1.52) 646

Nie GH 2019 ‘-OH— 0.97 (0.75, 1.25) 3.01

Overall (I-squared = 86.5%, p = 0.000) : 107 (1.03,1.12) 100.00

162 618

Figure 2. Gender and mobile phone addiction.

demand for online courses, mobile phones
have emerged as a significant learning tool
[29]. A study from Hong Kong estimated that
38.5% of adults were addicted to their mobile
phones [30]. In 2016, a study recruited 1,441
undergraduates at Wannan Medical College
and assessed the phenomena of mobile phone
addiction among medical students using the
Smartphone Addiction Scale (SAS-SV) reveal-
ed that 29.8% of medical students (29.3% of
females and 30.3% of males) had smartphone
addiction [31]. In a study conducted by Long in
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2015, which included 1062 college students
who used smartphones, it was discovered th-
at the prevalence of mobile phone addiction
among these students was 21.3% [32]. A total
of 36,365 subjects were included in this study,
and there were 10,597 cases of mobile phone
addiction with an incidence of 29.14%. Iden-
tifying risk factors and formulating prevention
and control measures are particularly critical
for preventing mobile phone addiction and
ensuring the physical and mental health of
medical students.

Am J Transl Res 2023;15(5):2985-2998
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Study %
ID RR(95%Cl ) Weight
Hao L 2016 e 0.94 (0.69, 1.28) 073
LiFJ2017 * 1.31(1.26,1.35) 44,95
LiX2018 H% 3.00(2.49,3.62) 1.09
ChenYJ 2014 B e 0.34(0.29,041) 79
Nie GH 2019 — 1.51(1.25,1.82) 145
Cong JN 2016 e 1.31(1.04, 1.65) 1.26
Xie F 2019 —— 1.34(1.02,1.75) 0.96
Zuo K 2019 * 1.85(1.38,2.47) 0.55
Huang ZH 2021 - 0.96 (0.92, 1.00) 40.36
Luo SR 2017 — 1.69(1.51,261) 073
Overall (I-squared = 98.0%, p = 0.000) O 1.12(1.09,1.15) 100.00
I
276 1 3.62

Figure 3. Residence and mobile phone addiction.

Study %
ID RR (95% CI) Weight
Liu H 2011 - 1.55(1.29, 1.86) 227
Zhang J 2021 . 1.27 (0.99, 1.63) 1.62
Hao L 2016 * 1.26 (0.71, 2.24) 0.38
LiF)2017 4 4.17(3.79,4.58) 853
Nie GH 2019 e 1.39(1.23,1.58) 4.61
Cong JN 2016 —_—r 1.49(0.89, 2.49) 0.48
LiX 2018 — 1.27 (1.12, 1.44) 5.18
ZuoK 2019 e 0.93(0.69, 1.26) 1.37
Zhou XY 2015 —— 0.75 (0.63, 0.90) 521
Huang HZ 2021 -+ 0.96 (0.92, 1.00) 70.35
Overall (I-squared = 98.9%, p = 0.000) O 1.28(1.24,1.32) 100.00
T
218 1 4.58

Figure 4. School types and mobile phone addiction.
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Study %
D RR (95% CI) Weight
Cong ZN 2016 —_—T— 1.08(0.76, 1.54) 0.81
Zhang J 2021 L. 1.25(0.98,1.59) 1.22
Li FJ 2017 * 1.05(1.02,1.09) 61.59
Zuo K 2019 —_—— 2.53(1.56,4.10) 0.23
Hao L2016 —— 1.36 (1.05, 1.76) 096
Nie GH 2019 —#—— 466(3.74,5.81) 0.79
LiX 2018 —_— 1.74(1.26,2.41) 0.56
Jiang XJ 2019 — 0.89(0.74,1.07) 2.36
Huang ZH 2021 o2 1.07(1.02,1.13) 31.47
Overall (I-squared = 96.0%, p = 0.000) O 1.10(1.07,1.13) 100.00
I I
172 1 5.81

Figure 5. Phone use time and mobile phone addiction.

Study %
D RR (95% CI) Weight
LiY 2020 . 1.14(0.94,1.39) 272
Zhang Y 2022 —T 1.09 (0.85, 1.40) 139
Zhang Q 2016 — T 1.08 (0.88, 1.31) 313
LiF)201 7 -+ 0.62 (0.59, 0.65) 76.90
XieF 2019 — 0.61(0.48,0.77) 255
Cong JN 2016 —i— 0.97 (0.86,1.10) 572
Hao L2016 e = 0.69(044,1.11) 0.76
LiX201 8 —T*— 1.09 (0.90, 1.32) 3.00
Nie GH 201 9 ‘.% 3.16(261,3.82) 1.54
ZuoK2019 B 0.91(0.74,1.12) 2.29
Overall (I-squared = 97.5%, p = 0.000) O 0.74(0.71,0.77) 100.00
.262 1 3.82

Figure 6. Self-perception in learning and mobile phone addiction.
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Study %
D RR (95% CI) Weight
LiY 2020 — 0.95(0.77,1.17) 265
Chen YJ 2014 —0— 0.82 (0.77,0.89) 20.45
Cong JN 2016 BN S 0.87 (0.75, 1.00) 4.63
Hao L 2016 —— 0.94(0.74,1.20) 1.63
LiX 2018 + 0.97 (0.87,1.09) 714
Nie GH 2019 ) ) — 1.95(1.59,239) 1.67
LiF)2017 —— 0.65 (0.62, 0.69) 54.87
Xie F 2019 R <o 0.99(0.83,1.17) 3.25
Zuo K2019 0.99 (0.58, 1.70) 0.47
Huang ZH 2021 ———— 231(191,280) 325
Overall (I-squared = 96.6%, p = 0.000) <> 0.82 (0.79, 0.85) 100.00
I
357, 1 2.8

Figure 7. Family Relationships and mobile phone addiction.

Study %

D RR (95% CI) Weight
Jiang xj 2019 —— 1.00(0.75,1.32) 233
Zhang J 2021 —— 1.25 (0.98, 1.60) 234
LiY 2022 — 1.66 (1.35, 2.04) 3.16
Feng Z 2022 —— 1.87 (1.48,2.35) 230
Nie GH 2019 . 3.16(2.61,3.82) 228
LiFJ2017 - 1.01 (0.94, 1.08) 4391
Xie F 2019 * 1.27 (0.25, 6.45) 0.08
Zhou XY 2015 —& 1.33(1.10, 1.62) 4.09
Huang HZ 2021 - 1.43(1.33,1.52) 39.51
Overall (I-squared = 95.2%, p = 0.000) O 1.28(1.23,1.33) 100.00

155 1 6.45

Figure 8. Sleep quality and mobile phone addiction.
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Table 3. Publication bias analysis

Begg rank Egger Linear
Research factor Number  ;orrelation test  Regression
of studies
Zy/Py t/Pe
Gender 11 0.00/1.000 0.13/0.900
Residence 10 0.72/0.474 0.07/0.948
School Type 10 0.18/0.858 0.33/0.749
Phone usage time 10 1.77/0.076 1.70/0.133
Self-perception in learning 10 1.25/0.210 2.06/0.056
Family relationship 10 0.72/0.474 1.96/0.064
Sleep quality 10 0.94/0.348 0.99/0.353
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Figure 9. Publication bias regarding gender.
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Figure 10. Publication bias regarding residence.
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There are many factors related
to mobile phone addiction, and
it is often difficult to include
all factors in a single study. At
the same time, there are cer-
tain differences between stud-
ies, which makes it difficult to
apply the results of literature
research to clinical practice.
The results from a meta-analy-
sis are more in line with the
facts since they are the out-
come of a quantitative com-
bined analysis of several stu-
dies on the same scientific
subject. A total of 20 studies
on factors related to mobile
phone addiction among Chi-
nese medical students with
different sample sizes, differ-
ent regions, and different ti-
mes were included in this
study. The Meta results found
that male gender, junior/voca-
tional medical school, urban
residence, and the use of
mobile phones for >4 hours,
and poor sleep quality were
risk factors for mobile phone
addiction in Chinese medical
students. Good self-esteem in
learning and harmonious fami-
ly relationship were protective
factors for mobile phone addic-
tion in Chinese medical stu-
dents, indicating that gender,
residence, school type, mobile
phone use time, sleep quality,
self-perception in learning, and
family relationship are closely
related to mobile phone addic-
tion in Chinese medical stu-
dents.

Specific findings are as follows:
(1) The incidence of mobile
phone addiction in male me-
dical students is higher than
that in females, as men are
more obsessed with mobile
games. Smartphones have on-
line game functions, which can
meet the psychological needs

Am J Transl Res 2023;15(5):2985-2998
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Funnel plot with pseudo 95% confidence limits

s.e. of logOR

smartphones give medical stu-
dents with convenient and
novel information to achieve
o) global connection, hence bo-
osting the mobile phone addic-
tion rate of urban medical stu-
dents. (3) Compared to under-
graduate and graduate me-
dical students, junior/voca-
tional medical students have
different academic performan-
ces, may have worse study
habits, and their self-control
ability is relatively poor. Affe-

5
logOR

Figure 11. Publication bias regarding school type.

Funnel plot with pseudo 95% confidence limits

1 .05
~lp

15

s.e. of logOR

1f5 cted by the pandemic, online

courses are an important le-
arning method for many medi-
cal students, but online cours-
es have also further created
regulatory loopholes, inability
to supervise students’ learning
in a timely and effective man-
ner, and junior/vocational col-
lege students may be less able
to effectively control mobile
phone use, resulting in mobile
phone addiction. (4) Mobile
phone use time >4 h. Frequ-
ency and duration of mobile
phone use are important indi-
cators to evaluate phone
addiction. Medical students
who use mobile phones for a

5
IogOR

Figure 12. Publication bias regarding phone use time.

of some gamers, thereby increasing the risk of
mobile phone addiction. Women, on the other
hand, pay more attention to interpersonal rela-
tionships. Through social interaction, they can
feel warm and positive emotions and thus get
support from others. Therefore, the rate of
mobile phone addiction is relatively low in
females. (2) Medical students from cities and
towns have earlier access to smartphones, a
higher prevalence of smartphones, and more
reliance on mobile phones in daily life, resulting
in a higher frequency of use of mobile phones
by urban students. At the same time, mobile
phones are an important way for college stu-
dents to engage in social interaction; however,

2994

1.5 long time can increase their
dependence on phones, in-
dulge in the use of mobile
phones, use up a lot of time,
and harm their daily learning

and life. (5) Lee et al. used the longitudinal data
of the Korean Children and Youth Group Survey
of the National Youth Policy Institute (2011-
2013) to study a total of 1125 students, and
the generalized estimating equation analysis
showed that high mobile phone addiction
(mobile phone addiction score >20 points)
increases the risk of poor sleep quality, which
is consistent with the conclusion of this study
[33]. Sleep is an important life activity, and
good sleep quality can help medical students
regain sufficient energy to cope with the study
and life of the next day. Medical students with
poor sleep quality have difficulty falling asleep
at night and may use mobile phones to pass

Am J Transl Res 2023;15(5):2985-2998
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Funnel plot with pseudo 95% confidence limits

est in studying and addiction
to mobile phones. (7) The sta-
bility or harmony of family re-
lationships has a significant
impact on everyone’s behav-
ioral addiction. Parental con-
o flict in marriage can directly
result in individual psychologi-
cal issues and unhappiness in
family relationships. This can
create a stable and negative
evaluation system, which can
result in adaptive issues like
loneliness and low self-es-
teem. As a result, they turn to
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Figure 13. Publication bias regarding self-perception in learning.

Funnel plot with pseudo 95% confidence limits
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1 virtual friends on their mobile
phones for emotional support
to meet their psychological
needs, which leads to mobile
phone addiction. Therefore,
mobile phone addiction is a
social problem that cannot be
ignored. It is closely related to
the family, school and society,
as well as the psychological,
physiological and personality

. characteristics of medical stu-

dents. Based on these pre-
ceding factors, social depart-
ments can implement focused
interventions to lower the inci-
dence of mobile phone addic-
tion among Chinese medical
students.

0
logOR

Figure 14. Publication bias regarding family relationship.

the time, thereby increasing the frequency of
mobile phone use, prolonging the use of mobile
phones, and causing addiction. At the same
time, mobile phone addiction may impair medi-
cal students’ sleep quality by squeezing out
their sleep time, which is harmful to both physi-
cal and mental health. (6) Poor academic per-
formance among medical students with low
self-esteem may be due to their dissatisfaction
with their majors and lack of motivation to work
hard. Instead, they spend time using smart-
phones for entertainment, which lowers their
grades and creates a vicious cycle of disinter-
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T This study used funnel plot,
Begg rank correlation test and
Egger linear regression meth-
od to evaluate publication
bias. The results found that
the results of Begg rank co-
rrelation test and Egger test were all P>0.05,
and the funnel plots were basically symmetri-
cal, which confirmed that the research results
were relatively reliable. However, this study still
has some limitations, such as: @O Some infor-
mation cannot be obtained from the literature,
such as the occurrence of mobile phone addic-
tion among students at different schools and
ages; @ All the included studies were cross-
sectional studies, and the causal relationship
between research factors and mobile phone
addiction of Chinese medical students could
not be determined.
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Funnel plot with pseudo 95% confidence limits
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