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Abstract 

Background Screen exposure, particularly recreational screen exposure, is an integral part of children’s lives. How-
ever, little is known about how family factors influence children’s excessive screen exposure, especially in the context 
of 69 million left-behind children experiencing parent–child separation in China. This study mainly concentrates 
on the correlation between parental migration, type of caregiver, depression and disciplinary practices of the car-
egiver and children’s screen exposure, including average daily screen time (on weekdays or weekends) and screen 
content (recreational activities or learning activities).

Methods For a cross-sectional study, we collected data of family basic features, parental migration status and chil-
dren’s screen use in the past week from caregivers of 1,592 children aged 1–66 months in Anhui province. Children 
were classified into left-behind children (LBC), previously left-behind children (PLBC) and never left-behind children 
(NLBC) based on their parental migration. Multiple linear regression and binary logistic regression were used to identi-
fied the association between family factors and children’s screen exposure.

Results Overall, PLBC had higher rates of screen exposure, as well as higher average daily exposure times, than NLBC 
and LBC. The results of logistic regression showed that PLBC had a higher likelihood of excessive screen use compared 
to NLBC (60 min/day, OR = 1.40, p < 0.05; 120 min/day, OR = 1.76, p < 0.05). The higher the score of disciplinary practices, 
the less time children spent on screens for entertainment (B = -3.37, p < 0.01).

Conclusions Our findings provide insights into the risks of children’s screen exposure in different contexts of parental 
migration. The study emphasizes the urgent need to pay attention to PLBC’s screen use and to strengthen caregivers’ 
discipline and supervision over children’s screen exposure.
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Background
In recent years, with the iterative upgrade of emerg-
ing technologies and the explosive growth of electronic 
devices, electronic media has become an inseparable 
part of life, which has greatly increased the probability 
of children’s exposure to electronic screens. Meanwhile, 
the definition of screen exposure has also undergone 
changes. Previous studies have defined it as “watching 
or using anything with a screen, including televisions, 
DVDs, mobile devices, video games, and computers” 
[1]. As times passes, screen exposure is more accurately 
defined as “time spent in front of devices with screens 
such as televisions, computers, tablets or smartphones” 
[2]. Research has shown that the average daily screen 
exposure time of children and teenagers aged 5 to 18 is 
about 3.6 h and more than half exceeding the daily screen 
time guideline of two hours [3]. Furthermore, according 
to a survey of six provinces and cities in China, 58.3% of 
primary and secondary school kids aged 6 to 18 spend 
more than two hours per day on screens [4].

Existing research mainly focused on the effects of 
screen time on teenagers aged 6 to 18. These studies indi-
cated a substantial link between teenagers’ screen time 
and a reduction in sleep duration, as well as an increase 
in sleep issues [5]. Additionally, excessive screen time 
can lead to reduced offline engagement among youths 
[6], adversely affecting their mental health [7]. Especially 
for teenagers who were overly exposed to entertainment 
screens, they have poorer connections with their par-
ents [8]. Not only that, a cross-sectional study focusing 
on children aged 2–5 also indicated that children who 
spent excessive time on screens might have problem-
atic relationships with their mothers, manifested in low 
maternal acceptance and high neglect scores towards 
their children [9]. As the age of children’s first contact 
with screens is getting younger, the debate over children’s 
screen use is fierce. However, there were few studies on 
the harm caused by screen time for children from 0 to 
6  years of age. These studies only showed the potential 
harm of screen time faced by children, including elevated 
weight from sedentary behavior [10] and impaired cog-
nitive development [11]. At present, it is report that as 
total screen time increases, children’s abilities in com-
munication, problem-solving and personal socialization 
decrease [12]. Furthermore, it may lead to inattention 
and even attention deficit hyperactivity disorder (ADHD) 
[13].

Based on numerous research reports on children’s 
screen time, the World Health Organization (WHO) 
called on parents to follow age-based child health guide-
lines to reduce the amount of time spent sitting in front 
of screens [14]. Later, the American Academy of Pedi-
atrics (AAP) also proposed “Media Use Guidelines for 

Families” and “Family Media Plan” to encourage parents 
to limit children’s screen time and cultivate good family 
media usage habits [15, 16]. According to the 2013 Amer-
ican Academy of Pediatrics (AAP) guidelines, children 
younger than two years old should not spend any time 
using electronic media, while children over two years 
old should be limited to less than 120 min/day [17]. The 
AAP released new media use guidelines in 2016, which 
mentioned that children under two years old should not 
engage in electronic media at all and children aged 2 to 
5 should be limited to less than 60  min/day [18]. How-
ever, a considerable proportion of young children all 
around the world exceeded the recommended exposure 
times [19]. Numerous studies were not merely examining 
screen time, but also delving into the content of screen 
usage. Studies have shown that moderate learning screen 
exposure may help improve children’s learning efficiency 
and practical skills. However, excessive entertainment 
screen exposure interacting with lower levels of physi-
cal activity can increase children’s psychological distress, 
leading to problems such as inattention and declining 
academic performance [20]. In light of this evidence, 
screen exposure in early childhood cannot be ignored.

Extensive studies reported that various demographic 
factors of families were associated with children’s screen 
exposure. Research by Çaylan et  al. showed that mater-
nal age of < 30  years and maternal educational level 
of ≤ 12  years were associated with an increased risk of 
having a high problematic screen exposure [21]. Chil-
dren whose parents have low levels of education were 
more prone to excessive screen exposure. Conversely, the 
higher the maternal authority score, the less screen expo-
sure time their children have [22]. Parental unemploy-
ment and their excessive use of screens lead to children 
being overexposed to screen. Likewise, the age of the 
child and the presence of siblings were also risk factors 
for excessive screen exposure in children [23, 24]. Given 
that the time spent on electronic devices occurs within 
the home environment, parents or other caregivers play a 
key role in children’s screen exposure habits [25]. Paren-
tal limits on screen time can effectively reduce children’s 
viewing time of TV/video/DVD [26–28]. Additionally, 
a study in Singapore reported that parents who under-
stood screen time recommendations influence their 
children’s behaviors, with children spending less time 
in front of screens [29]. On the basis of these reported 
studies, we have to admit that children’s screen time is 
inseparable from authoritative and disciplined parent-
ing. However, numerous studies examining the effects of 
parental migration on children primarily concentrated 
on aspects such as mental health [30], growth [31] and 
skill development [32], neglecting the issue of exces-
sive screen exposure stemming from a lack of parental 
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guidance or discipline. In terms of disciplinary practices, 
more research emphasized its impact on early childhood 
development [33], especially harsh disciplinary practices 
that caused physical injury, negative mental health and 
externalizing behaviors in children [34, 35]. Only a small 
number of studies exist regarding the impact of screen 
use on children. There were more studies on the impact 
of the depressive caregivers on children’s depression and 
adverse educational outcomes. Instead, it not focused on 
its impact on children’s excessive screen use [36, 37].

In recent years, with the rapid development of urbani-
zation and industrialization in China, the characteristics 
of urban–rural mobility have become more and more 
obvious, as a large number of rural workers move to cit-
ies in search of higher-paying jobs to improve their fam-
ily’s economic conditions. Therefore, children are forced 
to stay in their hometown and be cared for by the elderly, 
typically grandmothers [38, 39]. Those children, who 
live in the original residence without their parents when 
one or both parents migrate, are called “left-behind chil-
dren” (LBC). According to data from the 2020 National 
Census, the figure for LBC in China stood at 66.93 mil-
lion in 2020, of which 41.77 million (62.4%) were in rural 
areas. By one estimate, there were 14.93 million rural left-
behind children from 0 to 5 years of age, accounting for 
37.5% of all rural left-behind children [40]. Given that the 
large number of parents who have migrated, the screen 
exposure problem of those left-behind children deserved 
special attention.

In view of this, the aims of this study were: first, to 
investigate how different forms of parental migration 
affect screen time and excessive screen exposure of chil-
dren aged 1–66  months, including children whose one 
or both parents work outside the hometown currently 
(LBC), children whose one or both parents have been 
outside the hometown (PLBC) and children who have 
never been left behind (NLBC). Secondly, to explore the 
relationship between disciplinary practices, primary car-
egiver (mother vs. non-mother), caregiver’s mental health 
(normal vs. depressed) and excessive screen use.

Materials and methods
Participants
From July to October 2023, we conducted a cross-sec-
tional survey in Anhui Province, located in southeastern 
China. This province has a significant population outflow, 
with approximately 11.52 million people (18.9% of the 
resident population) moving to the more economically 
developed regions. For the convenience of sampling, we 
chose regions within the province that have high num-
bers of both migrant workers and left-behind children. 
Consequently, we selected children aged 1–66  months 
in Nanling County as the primary participants. Based on 

a study with a screen exposure rate of 58.3% [4], we set 
the minimum sample size to 1191. This allowed for 80% 
power to detect a ± 2% margin of difference, with a two-
sided type I error rate of 0.05, according to the sample 
size formula for comparing multiple proportions [41]. 
Considering the rejection rate and invalid questionnaire, 
it was necessary to increase the sample size by 20%, so 
the final sample size should be more than 1429.

In our study, participating children were divided into 
two age groups: 1–36 months and 37–66 months. First of 
all, our sampling scope covered all eight townships under 
the jurisdiction of Nanling County. We selected a com-
munity health center and nine township health centers 
with ten vaccination sites for research. Since the vaccina-
tion rate of China’s immunization program for children 
is close to or exceeded 99% and the stage of vaccination 
primarily concentrates on the period prior to 36 months 
[42]. Professionally trained volunteers assisted children’s 
parents or other caregivers to fill out questionnaires. Sec-
ondly, with the help of the local education bureau, we 
selected one or two kindergartens with a large number of 
kids in each of the eight towns, 14 in total. All parents 
entered the survey system through the questionnaire link 
(wenjuanxing, Chinese version of SurveyMonkey) issued 
by the teacher. The receipt form was brought back by the 
child after the parent signed it to ensure a high partici-
pation rate, so participants could basically cover children 
aged 37–66 months. The age criteria for entering kinder-
gartens in China was children aged 36–72 months. Due 
to the limitations of the scale, we only sampled children 
with a maximum age of 66 months. Prior to the survey, 
all participants and their parents/guardians granted writ-
ten consent. The confidentiality of the questionnaire was 
strictly guaranteed as only the researchers had access to 
the questionnaire information.

Measures
Socio‑demographic variables
Based on existing literature, we have included some rel-
evant socio-demographic characteristics: age (monthly), 
gender (male/female), only child (yes/no), maternal 
age at childbirth (≤ 25/ > 25), family monthly income 
(≤ 5999/6000–8999/9000–11999/ ≥ 12,000 RMB), paren-
tal highest education level (middle school and lower/high 
school/college and above), parental marital status (mar-
ried/other), parental working status (employed/other), 
primary caregiver (mother/grandmother/other) [43].

Parental migration status
According to the two questions mentioned “Since the 
child was born, has the child’s father/mother left the 
county to work or do business? (more than six months)” 
[30] to determine the type of children included in the 
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survey. The options included “yes, currently migrates”, 
“yes, previously migrated”, “no, never migrates” and 
“Other (divorce, death)”. Based on the answers, we 
divided the children into the following three groups: (1) 
for LBC, one or both parents were currently migrating; 
(2) for PLBC, one or both parents previously migrated 
but now living at home; (3) for NLBC, both parents lived 
at home and neither had ever migrated elsewhere for 
work. Considering the impact of different forms of paren-
tal absence on children, which was different from paren-
tal migration, samples of parents who have divorced or 
passed away were excluded.

Caregiver’s depression
Data on caregiver’s depression in the last two weeks were 
collected via the Beck Depression Inventory-II (BDI-II), 
which is one of the most widely used self-assessment 
scales for depressive symptoms. BDI-II consists of 21 
entries on a scale of 0 to 3, with the sum of the 21 entry 
scores being the total scale score, which ranges from 0 to 
63. According to the demarcation scores provided by the 
original scale, a total score of 0–13 is considered as “no 
depression”, 14–19 as “mild depression”, 20–28 as “mod-
erate depression” and 29–63 as “severe depression” [44]. 
In this study, Cronbach’s alpha coefficient is 0.90.

Disciplinary practices
Based on previous research [33, 45, 46], we used these 
five questions to measure disciplinary practices: Q1. 
When disciplining your baby, do you raise your voice or 
yell? Q2. When disciplining your baby, do you spank your 
baby? Q3. When disciplining your baby, do you take away 
toys or other things your baby wants? Q4. When disci-
plining your baby, do you use a time limit to terminate 
what your baby is doing? Q5. When disciplining your 
baby, do you explain to your baby why his behavior is 
inappropriate? Based on existing classification of disci-
plinary practices [47], we classified Q1/Q2/Q3 as harsh 
disciplinary practices and Q4/Q5 as positive disciplinary 
practices. We used a binary choice scale, where a “yes” 
response in the positive discipline was scored as 1 and 
a “no” response was scored as 0. A “no” response in the 
harsh disciplinary was scored as 1 and a “yes” response 
was scored as 0. Adding up the two scores, which ranged 
from 0 to 5 points. The higher the score, the more posi-
tive the disciplinary practices.

Screen exposure
Information on children’s screen exposure was obtained 
by having caregivers complete the following questions: 
Please recall whether the child has used electronic prod-
ucts for entertainment activities/learning activities in the 
past week? If the answer is “Yes”, then continue to answer. 

Please fill in the average daily time (minutes) spent on 
various electronic products for entertainment activities 
(watching cartoons and short videos, playing games, etc.) 
/learning activities (early childhood education classes, 
etc.) from Monday to Friday. Please fill in the average 
daily time (minutes) spent on various electronic prod-
ucts for entertainment activities/learning activities on 
weekends [48, 49]. Parental reports are commonly used 
in the existing literature to assess children’s use of elec-
tronic screen devices [50]. On this basis, we weighted the 
average of weekdays and weekends screen time using the 
following formula: average screen time = (average screen 
time per day on weekdays × 5 + average screen time per 
day on weekends × 2)/7 [51].

Excessive screen exposure: The 2013 American Acad-
emy of Pediatrics (AAP) guidelines mentioned that chil-
dren under two years old should not be exposed to any 
electronic screens, while children over two years old 
should be limited to less than 120 min/day [17]. The new 
guidelines of AAP released in 2016 lowered this time 
standard to 60 min/day [18]. We included both classifica-
tions in our study as a way to explore differences in early 
screen exposure among children with different parental 
migration status.

Statistical analysis
First, we conducted a normality test on screen time. 
Since all showed non-normal distributions, the multiple 
sample rank-sum test (for quantitative variable) and the 
chi-square test (for categorical variable) were applied to 
compare the socio-demographic characteristics of the 
three groups of children with different parental absence 
statuses and differences in screen exposure. Multiple lin-
ear regression models were used to examine the relation-
ship between screen time use and parental migration. 
Using binary logistic regression models to investigate the 
effect of parental migration on screen exposure. These 
models were adjusted for sample characteristics (age, 
gender, only child, maternal age at childbirth, monthly 
household income, parental highest education level, 
parental marital status, parental working status, primary 
caregiver, caregiver’s depression). All data were entered 
by two people through Epidata 3.1 version and processed 
using SPSS 26.0 version. The alpha level was established 
at 0.05 and all the tests were two-sided.

Results
We received responses from almost 1592 child caregiv-
ers: 578 current-LBC (LBC), 234 previous-LBC (PLBC), 
780 never-LBC (NLBC). Table  1 presents descrip-
tive statistics for the three groups of children classified 
according to parental migration status. According to 
the overall results, there was no statistically significant 
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disparity observed in terms of gender, siblings, maternal 
age at childbirth, parental marital status and caregiver’s 
depression. PLBC was somewhat older on average (mean 
46.2 months, SD 15.8 months) than LBC and NLBC. In 
general, compared with PLBC and NLBC, the LBC had a 
higher proportion of working parents (94.8%) and family 
monthly income ≥ 12,000 RMB. However, the proportion 
of parents in the NLBC group whose highest educational 

level was college or above (55.8%) was higher than that in 
the other two groups. Nearly, 37% of LBC were primar-
ily cared by grandparents, whereas the proportions for 
PLBC and NLBC were roughly one-quarter and one-fifth, 
respectively. The proportion of PLBC (64.1%) and NLBC 
(63.1%) having siblings was higher than LBC (58.3%). The 
parental married status of LBC and PLBC was slightly 
lower than that in the NLBC group.

Table 1 Socio-demographic characteristics of different types of children, Mean (SD)/n (%)

LBC left-behind children, PLBC previously left-behind children, NLBC never left-behind children
a : n = 1592, Post-hoc, (1,3), (2,3)
b : n = 1589, Post-hoc, (1,2), (1,3)
c : n = 1591, Post-hoc, (1,3), (2,3)
d : n = 1592, Post-hoc, (1,2), (1,3)
e : n = 1592, Post-hoc (1,2), (1,3)
* : $1 = ¥7.28 (Average USD/RMB exchange rate in October 2023)

Variables LBC
n = 578①

PLBC
n = 234②

NLBC
n = 780③

K-W or χ2 P‑Value

Age (months)a, Mean (SD) 45.6 (14.5) 46.2 (15.8) 42.2 (17.3) 14.85 0.001

Gender of children, n (%) 5.46 0.065

 Male 280 (48.4) 130 (55.6) 422 (54.1)

 Female 298 (51.6) 104 (44.4) 358 (45.9)

Only child, n (%) 3.98 0.137

 Yes 241 (41.7) 84 (35.9) 288 (36.9)

 No 337 (58.3) 150 (64.1) 492 (63.1)

Maternal age at childbirth (years), n (%) 2.19 0.334

 ≤ 25 124 (21.5) 50 (21.4) 144 (18.5)

 > 25 454 (78.5) 184 (78.6) 636 (81.5)

Monthly household income (RMB*)b, n (%) 14.91 0.021

 ≤ 5999 105 (18.2) 63 (27.2) 190 (24.4)

 6000–8999 158 (27.3) 55 (23.7) 207 (26.6)

 9000–11999 124 (21.5) 55 (23.7) 172 (22.1)

 ≥ 12,000 191 (33.0) 59 (25.4) 210 (27.0)

Parental highest education levelc, n (%) 29.99  < 0.001

 Middle school and lower 178 (30.8) 77 (32.9) 164 (21.0)

 High school 150 (26.0) 52 (22.2) 181 (23.2)

 College and above 249 (43.2) 105 (44.9) 435 (55.8)

Parental marital status, n (%) 0.28 0.869

 Married 541 (93.6) 219 (93.6) 735 (94.2)

 Other 37 (6.4) 15 (6.4) 45 (5.8)

Parental current work statusd, n (%) 13.41 0.001

 Employed 548 (94.8) 206 (88.0) 704 (90.3)

 Other 30 (5.2) 28 (12.0) 76 (9.7)

Primary caregivere, n (%) 55.31  < 0.001

 Mother 337 (58.3) 167 (71.4) 597 (76.5)

 Grandmother 214 (37.0) 58 (24.8) 152 (19.5)

 Other 27 (4.7) 9 (3.8) 31 (4.0)

Caregiver’s depression, n (%) 1.51 0.471

 Yes (scores > 13) 102 (17.6) 45 (19.2) 125 (16.0)

 No (scores ≤ 13) 476 (82.4) 189 (80.8) 655 (84.0)
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The differences in screen time between the three 
groups of children using electronic products for enter-
tainment/learning activities at different time periods 

are displayed in Table 2. Statistically significant distinc-
tions were evident among the three groups of children 
in terms of average daily screen time for entertainment 

Table 2 Screen exposure for different types of children in the last week, Mean (SD)/n (%)

a : Post-hoc, (2,3) 
b : Post-hoc, (1,2), (2,3)
c : Post-hoc, (1,2), (2,3)
d : Post-hoc, (1,2), (2,3)
e : Post-hoc, (2,3)

 f: Post-hoc, (1,2), (2,3)
* : The screen guidelines published by the American Academy of Pediatrics in 2016 concluded that limitations need to be placed on screen time to no more than 1 h/
day for children aged 2–5 years
# : The screen guidelines published by the American Academy of Pediatrics in 2013 state that screen time for children aged 2 years and older should be no more than 
1–2 h/day

min/d: minutes per day

Variables LBC① PLBC② NLBC③ K-W or χ2 P‑Value

Whether or not they use electronic devices for recreational activities, n = 1290 3.78 0.151

 Yes, n = 1204 458 (93.9) 173 (90.1) 573 (93.9)

 No, n = 86 30 (6.1) 19 (9.9) 37 (6.1)

  Average time spent using electronics for recreational activities per day dur-
ing the week/min, n = 1204

48.75 (41.86) 52.35 (38.72) 47.16 (41.85) 5.15 0.076

  Average daily time spent using electronics for recreational activities on week-
days/mina, n = 1204

42.43 (41.27) 45.92 (35.53) 42.21 (44.25) 6.22 0.045

  Average daily time spent using electronics for recreational activities on week-
ends/min, n = 1204

64.55 (55.24) 68.42 (58.61) 59.52 (51.13) 2.95 0.229

Whether or not they use electronic devices for learning activities, n = 1290 2.74 0.254

 Yes, n = 743 271 (55.5) 120 (62.5) 352 (57.7)

 No, n = 547 217 (44.5) 72 (37.5) 258 (42.3)

  Average time spent using electronics for learning activities per day dur-
ing the week/minb, n = 743

32.05 (30.50) 41.35 (38.82) 30.95 (29.80) 7.29 0.026

  Average daily time spent using electronic devices for learning activities 
on weekdays/minc, n = 743

29.60 (31.84) 38.50 (41.00) 29.03 (33.85) 7.19 0.027

  Average daily time spent using electronics for learning activities on weekends/
min, n = 743

38.17 (36.07) 48.46 (45.72) 35.74 (31.01) 5.27 0.072

Screen exposure (average day of the week)d, n = 1290 6.18 0.045

 Yes, ≥ 60 min/d* 219 (44.9) 105 (54.7) 275 (45.1)

 No, < 60 min/d 269 (55.1) 87 (45.3) 335 (54.9)

Screen exposure (average day on weekdays) 3.26 0.196

 Yes, ≥ 60 min/d 211 (43.2) 95 (49.5) 257 (42.1)

 No, < 60 min/d 277 (56.8) 97 (50.5) 353 (57.9)

Screen exposure (average day on weekends) 0.23 0.891

 Yes, ≥ 60 min/d 302 (61.9) 122 (63.5) 376 (61.6)

 No, < 60 min/d 186 (38.1) 70 (36.5) 234 (38.4)

Screen exposure (average day of the week)e, n = 1290 6.96 0.031

 Yes, ≥ 120 min/d# 70 (14.3) 37 (19.3) 72 (11.8)

 No, < 120 min/d 418 (85.7) 155 (80.7) 538 (88.2)

Screen exposure (average day on weekdays)f 8.28 0.016

 Yes, ≥ 120 min/d 66 (13.5) 38 (19.8) 71 (11.6)

 No, < 120 min/d 422 (86.5) 154 (80.2) 539 (88.4)

Screen exposure (average day on weekends) 3.67 0.160

 Yes, ≥ 120 min/d 134 (27.5) 63 (32.8) 157 (25.7)

 No, < 120 min/d 354 (72.5) 129 (67.2) 453 (74.3)
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and learning activities in the past week on weekdays 
and average daily screen time for learning activi-
ties in the past week. Using 60  min/d as the standard 
for screen exposure, there was a significant differ-
ence in whether the average daily screen time of the 
three groups of children in the past week exceeded the 
guideline recommendations (χ2 = 6.18, p < 0.05). None-
theless, setting 120  min/d as the threshold for screen 
exposure, there were significant differences among the 
three groups of children in whether their screen time 
exceeded the guideline recommendations on average 

day of the past week and average day on weekdays 
(χ2 = 6.96, p < 0.05; χ2 = 8.28, p < 0.05).

Table  3 provides information on the binary logis-
tic regression of whether electronic devices are used 
for entertainment or study, as well as the multiple lin-
ear regression of screen use time results over different 
time periods. In the unadjusted model, compared with 
the NLBC group, PLBC (B = 9.74, 95%CI [3.26, 16.21], 
p < 0.01; B = 8.79, 95%CI [1.74, 15.84], p < 0.05; B = 12.11, 
95%CI [4.79, 19.43], p < 0.01) had more daily screen time 
exposure to learning activities (whether on weekdays, 

Table 3 Regression analysis for electronic device usage by different types of children with adjustment for socio-demographic 
characteristics, B/OR (95%CI)

Whether or not they use elec-
tronic devices for recreational 
 activitiesa, n = 1290

Average time spent using elec-
tronics for recreational activities 
per day during the week/minb, 
n = 1204

Average daily time spent using 
electronics for recreational 
activities on weekdays/minc, 
n = 1204

Average daily time spent using 
electronics for recreational 
activities on weekends/mind, 
n = 1204

model1 model2 model1 model2 model1 model2 model1 model2

Parental migration status (ref: NLBC)
 LBC 1.02 (0.62, 

1.67)
1.18 (0.70, 
1.98)

1.63 (-3.47, 
6.72)

1.11 (-4.15, 
6.37)

0.31 (-4.85, 
5.47)

0.11 (-5.22, 
5.43)

4.91 (-1.71, 
11.54)

3.61 (-3.21, 
10.43)

 PLBC 1.71 (0.96, 
3.05)

2.10 (1.15, 
3.84)*

4.80 (-2.26, 
11.87)

5.39 (-1.72, 
12.51)

3.28 (-3.87, 
10.44)

4.49 (-2.71, 
11.69)

8.61 (-0.58, 
17.79)

7.66 (-1.56, 
16.87)

Primary caregiver (ref: Mother)
 Grand-
mother

0.43 (0.23, 
0.80)**

1.51 (-4.00, 
7.01)

0.43 (-5.15, 
6.00)

4.21 (-2.92, 
11.34)

 Other 0.64 (0.19, 
2.14)

6.03 (-4.97, 
17.04)

4.51 (-6.64, 
15.65)

9.85 (-4.41, 
24.12)

Depression in caregiver (ref: No)
 Yes 0.58 (0.29, 

1.17)
3.44 (-2.74, 
9.62)

3.66 (-2.60, 
9.92)

2.89 (-5.12, 
10.90)

Score of 
disciplinary 
practices

1.09 (0.87, 
1.38)

-3.37 (-5.82, 
-0.93)**

-2.68 (-5.16, 
-0.20)*

-5.09 (-8.26, 
-1.93)**

Whether or not they use 
electronic devices for learning 
 activitiese, n = 1290

Average time spent using 
electronics for learning activi-
ties per day during the week/
minf, n = 743

Average daily time spent using 
electronic devices for learning 
activities on weekdays/ming, 
n = 743

Average daily time spent using 
electronics for learning activi-
ties on weekends/minh, n = 743

model1 model2 model1 model2 model1 model2 model1 model2

Parental migration status (ref: NLBC)
 LBC 1.10 (0.86, 

1.39)
1.09 (0.85, 
1.41)

0.55 (-4.39, 
5.49)

1.03 (-3.99, 
6.05)

0.01 (-5.37, 
5.39)

0.97 (-4.51, 
6.46)

1.90 (-3.69, 
7.48)

1.17 (-4.52, 6.86)

 PLBC 0.83 (0.59, 
1.15)

0.87 (0.61, 
1.22)

9.74 (3.26, 
16.21)**

10.05 (3.62, 
16.48)**

8.79 (1.74, 
15.84)*

9.42 (2.40, 
16.43)**

12.11 (4.79, 
19.43)**

11.63 (4.35, 
18.91)**

Primary caregiver (ref: Mother)
 Grand-
mother

1.27 (0.97, 
1.66)

-2.21 (-7.53, 
3.12)

-3.58 (-9.39, 
2.23)

1.23 (-4.81, 7.26)

 Other 0.91 (0.53, 
1.58)

-6.49 (-16.62, 
3.65)

-6.35 (-17.41, 
4.72)

-6.83 (-18.31, 
4.65)

Depression in caregiver (ref: No)
 Yes 1.07 (0.79, 

1.46)
10.07 (4.07, 
16.08)**

10.66 (4.11, 
17.22)**

8.60 (1.80, 
15.40)*

Score of 
disciplinary 
practices

0.93 (0.82, 
1.04)

-1.42 (-3.73, 
0.89)

-1.27 (-3.79, 
1.25)

-1.79 (-4.41, 
0.83)
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weekends or the past week). This result retained its 
significance even after making adjustments for socio-
demographic variables. Furthermore, the adjusted model 
results also showed that PLBC were more likely to expose 
to electronic screens for entertainment (OR = 2.10, 95%CI 
[1.15, 3.84], p < 0.05). There was a significant negative cor-
relation between the score of disciplinary practices and 
average daily screen time exposure to recreational activi-
ties (whether on weekdays, weekends or the past week). 
The higher the score of disciplinary practices, the less 
screen time children spent for entertainment (B = -3.37, 
95%CI [-5.82, -0.93], p < 0.01; B = -2.68, 95%CI [-5.16, 
-0.20], p < 0.05; B = -5.09, 95%CI [-8.26, -1.93], p < 0.01). 
In addition, children whose caregivers were depressed 
spent more screen time on learning activities than those 
whose caregivers were mentally normal.

Similarly, Table 4 summarizes the binary logistic regres-
sion results for excessive screen exposure under differ-
ent screen exposure standard settings. In both the initial 
model and adjusted model, compared with NLBC, PLBC 
was more likely to have an average daily screen exposure 
time greater than 60  min in the past week (OR = 1.47, 
95%CI [1.05, 2.02], p < 0.05; 1.40, [1.00, 1.96], p < 0.05); 
At the same time, there was every probability that PLBC 
had an average daily screen exposure time more than 
120 min last week (1.74, [1.12, 2.69], p < 0.05; 1.76, [1.12, 
2.77], p < 0.05) and weekdays (1.82, [1.18, 2.82], p < 0.01; 
1.90, [1.21, 2.98], p < 0.01). After controlling for socio-
demographic covariates, regarding the screen exposure 
standard of 60 min/d was exceeded, children whose pri-
mary caregiver was non-mother showed a tendency to 
be more liable to excessively use electronic screens on 
weekends than those being cared for by mothers (1.41, 
[1.07, 1.86], p < 0.01; 2.32, [1.25, 4.32], p < 0.01). Overall, 
compared with mentally healthy caregivers, depressed 
caregivers were more prone to overexposure children 
to screens, especially when the average daily exposure 
time exceeded 120  min (1.77, [1.21, 2.59], p < 0.01; 1.83, 
[1.25, 2.68], p < 0.01; 1.46, [1.06, 2.01], p < 0.05). As for the 
scores of disciplining practices, there was a negative cor-
relation with excessive exposure. In this study, regardless 
of whether 60 min or 120 min was used as the over-expo-
sure index, the lower the score of disciplinary practices, 
the more prevalent the excessive exposure to electronic 
screens among these children.

Discussion
In this study, we found that parental migration experi-
ences exerted distinct impacts on children’s excessive 
screen exposure in the context of China’s mass migration. 
Our findings manifested that parental migration expe-
rience, type of caregiver, depression status and discipli-
nary practices of the caregiver were significantly related 

to children’s excessive screen exposure. Compared to the 
other groups of children, PLBC was more likely to be 
exposed to screens for learning activities. Children cared 
for by depressed caregivers had been excessively exposed 
to electronic screens for more than 120  min/day in the 
past week. Likewise, children cared for by non-maternal 
caregivers significantly overused electronic screens on 
weekends. In the measurement of disciplinary practices, 
the higher the score of discipline practices, the less time 
children spent on screen use.

First, research showed that LBC’s parents had lower 
education attainment but better household incomes, 
compared to PLBC and NLBC. This was due to the fact 
that the proportion of LBC with one or both parents 
employed was the highest. This was inconsistent with 
the literature [30, 52]. In terms of primary caregivers, the 
proportion of LBC whose primary caregivers were grand-
mothers was significantly higher than that of PLBC and 
NLBC. As parents migrated from rural to urban areas in 
pursuit of improved job prospects, they were often com-
pelled to entrust their children to the care of grandpar-
ents [53]. It is noteworthy that nearly a quarter of NLBC 
are not primarily cared for by the mother, even if the 
parents have never left their hometown. Hence, the phe-
nomenon of grandparents helping their children to raise 
their grandchildren is very common in China.

Second, regardless of using 60  min/day or 120  min/
day as the standard for excessive screen exposure, the 
three groups of children all had statistically signifi-
cant differences in average daily screen use time over 
the past week. In comparison, PLBC was more prone 
to overexposure to screen than both LBC and NLBC. 
After adjusting for socio-demographic variables, these 
results remained significant. Numerous studies in 
China have shown that migrant families had adverse 
effects on children’s healthy development [39, 54, 55]. 
To our surprise, it was PLBC, rather than LBC, that 
lagged behind in multiple aspects. Previous studies 
reported that PLBC had poorer parent–child com-
munication and more time spent online, leading to an 
increased incidence of cyberbullying [56]. In the meas-
urement of mental health, PLBC significantly scored 
higher for total difficulties along with emotional symp-
toms and conduct problems [30]. PLBC appeared to be 
at a greater disadvantage regarding peer relationships 
[52]. It is difficult for migrant parents to reverse the 
complex consequences of their long-term absence in 
their children’s lives by returning home. Even changes 
in primary caregiver and family structure resulting 
from their return might bring new challenges to the 
children’s lives [57]. This may be used to explain why 
PLBC continue to use screens excessively and engage 
in recreational activities possibly despite parental care. 
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At the same time, in the adjusted model, we also found 
that parents’ migration back home significantly affected 
children’s use of screen time for learning activities. 
From this we can infer a reliable reason why PLBC’s 
parents choose to migrate back to care for them pre-
cisely because their children exhibits excessive screen 
exposure or other health-damaging behaviors.

In addition, in Chinese culture, raising children is still 
primarily the responsibility of the mother [58]. When the 
primary caregiver was non-mother, children were more 
likely to spend more than 60 min/day on screens, indicat-
ing excessive exposure to electronic screens, particularly 
on weekends. The most important reasons to explain this 
phenomenon are that the elderly have lower educational 

Table 4 Regression analysis for screen exposure by different types of children, OR (95%CI), n = 1290

Note: (Table 3 and Table 4)

Model 1: No adjustment for covariates was made. Model 2: Adjusted by age, gender, only child, maternal age at childbirth, monthly household income, parental 
highest education level, parental marital status, parental current work status

*: p < 0.05

**: p < 0.01

***: p < 0.001
a : Model 1: n = 1290, Nagelkerke R2 = 0.007, p = 0.177; Model 2: n = 1290, Nagelkerke R2 = 0.101, p < 0.001
b : Model 1: n = 1204, adjusted R2 = 0.000, F = 0.912, p = 0.402; Model 2: n = 1204, adjusted R2 = 0.010, F = 1.888, p = 0.024
c : Model 1: n = 1204, adjusted R2 = -0.001, F = 0.422, p = 0.656; Model 2: n = 1204, adjusted R2 = 0.010, F = 1.854, p = 0.027
d : Model 1: n = 1204, adjusted R2 = 0.002, F = 2.109, p = 0.122; Model 2: n = 1204, adjusted R2 = 0.019, F = 2.639, p = 0.001
e : Model 1: n = 1290, Nagelkerke R2 = 0.003, p = 0.262; Model 2: n = 1290, Nagelkerke R2 = 0.075, p < 0.001
f : Model 1: n = 743, adjusted R2 = 0.010, F = 4.681, p = 0.010; Model 2: n = 743, adjusted R2 = 0.047, F = 3.590, p < 0.001
g : Model 1: n = 743, adjusted R2 = 0.006, F = 3.358, p = 0.035; Model 2: n = 743, adjusted R2 = 0.038, F = 3.105, p < 0.001
h : Model 1: n = 743, adjusted R2 = 0.012, F = 5.373, p = 0.005; Model 2: n = 743, adjusted R2 = 0.044, F = 3.443, p < 0.001
i : Model 1: n = 1290, Nagelkerke R2 = 0.006, p = 0.052; Model 2: n = 1290, Nagelkerke R2 = 0.043, p = 0.001
j : Model 1: n = 1290, Nagelkerke R2 = 0.003, p = 0.222; Model 2: n = 1290, Nagelkerke R2 = 0.029, p = 0.047
k : Model 1: n = 1290, Nagelkerke R2 = 0.000, p = 0.910; Model 2: n = 1290, Nagelkerke R2 = 0.068, p < 0.001
# : Model 1: n = 1290, Nagelkerke R2 = 0.008, p = 0.052; Model 2: n = 1290, Nagelkerke R2 = 0.048, p = 0.008
% : Model 1: n = 1290, Nagelkerke R2 = 0.010, p = 0.031; Model 2: n = 1290, Nagelkerke R2 = 0.052, p = 0.004
* : Model 1: n = 1290, Nagelkerke R2 = 0.004, p = 0.199; Model 2: n = 1290, Nagelkerke R2 = 0.047, p = 0.001

Set 60 min/d as the excessive screen 
exposure standard

Screen exposure (average day 
of the week)i

Screen exposure (average day 
on weekdays)j

Screen exposure (average day 
on weekends)k

model1 model2 model1 model2 model1 model2

Parental migration status (ref: NLBC)
 LBC 0.99 (0.77, 1.25) 0.93 (0.72, 1.19) 1.04 (0.82, 1.33) 1.01 (0.78, 1.29) 1.01 (0.79, 1.29) 0.95 (0.73, 1.23)

 PLBC 1.47 (1.05, 2.02)* 1.40 (1.00, 1.96)* 1.33 (0.96, 1.84) 1.29 (0.93, 1.81) 1.08 (0.77, 1.51) 0.99 (0.70, 1.40)

Primary caregiver (ref: Mother)
 Grandmother 1.32 (1.01, 1.72)* 1.23 (0.94, 1.60) 1.41 (1.07, 1.86)*

 Other 1.45 (0.85, 2.46) 1.13 (0.66, 1.91) 2.32 (1.25, 4.32)**

Depression in caregiver (ref: No)
 Yes 1.31 (0.97, 1.76) 1.14 (0.85.1.53) 1.15 (0.84, 1.57)

Score of disciplinary practices 0.87 (0.78, 0.98)* 0.87 (0.77, 0.98)* 0.90 (0.80, 1.02)

Set 120 min/d as the excessive screen 
exposure standard

Screen exposure (average day 
of the week)#

Screen exposure (average day 
on weekdays)%

Screen exposure (average day 
on weekends)*

model1 model2 model1 model2 model1 model2

Parental migration status (ref: NLBC)
 LBC 1.23 (0.87, 1.76) 1.23 (0.85, 1.78) 1.17 (0.82, 1.68) 1.19 (0.82, 1.73) 1.08 (0.83, 1.42) 1.00 (0.75, 1.33)

 PLBC 1.74 (1.12, 2.69)* 1.76 (1.12, 2.77)* 1.82 (1.18, 2.82)** 1.90 (1.21, 2.98)** 1.39 (0.97, 1.97) 1.28 (0.89, 1.84)

Primary caregiver (ref: Mother)
 Grandmother 1.10 (0.75, 1.60) 1.03 (0.70, 1.52) 1.22 (0.91, 1.63)

 Other 1.44 (0.73, 2.86) 1.53 (0.77, 3.04) 1.66 (0.95, 2.89)

Depression in caregiver (ref: No)
 Yes 1.77 (1.21, 2.59)** 1.83 (1.25, 2.68)** 1.46 (1.06, 2.01)*

Score of disciplinary practices 0.91 (0.77, 1.08) 0.93 (0.79, 1.10) 0.86 (0.76, 0.99)*
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levels, outdated ideas and limited upbringing energy 
[59]. Therefore, grandparents give their grandchildren 
more love by only maintaining a relationship of com-
panionship, rather than discipline their screen exposure 
behavior [60]. Consistent with the viewpoint of exist-
ing research [61], when caregivers exhibited depressive 
symptoms, their children tended to spend an extended 
amount of time using screens and were more likely to 
experience daily screen exposure exceeding two hours. 
Depressive symptoms can lead to changes in parenting 
behavior, often manifested as less time, effort, and emo-
tional investment in children and negative parent–child 
interactions [47]. Yet, we were surprised to find that chil-
dren cared for by depressed caregivers were more likely 
to exposure electronic screen for learning activities. This 
phenomenon deserved significant attention in future 
research.

Finally, after controlling for other factors, the impor-
tant finding of this study was that the more positive the 
disciplinary practices of the caregiver, the less time chil-
dren spent on entertainment through electronic screens. 
Based on these evidences, we can infer that positive dis-
ciplinary practices can strengthen parent–child relation-
ships and increase parent–child dependence, thereby 
effectively restricting children’s screen time.

Several limitations in this study need to be noticed. 
First, the cross-sectional design could not be used to 
interpret cause-effect relationship. Further research 
should be conducted using a longitudinal approach. 
Second, we used a screen use variable reported by car-
egivers, which inevitably lead to a degree of random 
measurement error due to recall bias, which may under-
estimate or overestimate true exposure. Third, using 
different investigation modes to conduct children aged 
1–36  months and 37–66  months may influence the 
results. Finally, we only took samples from one county in 
Anhui Province, even though the samples involved were 
almost spread across the entire county. Therefore, these 
results may not be applicable to children and parents in 
other regions of China. Future research should include 
more samples of children and parents. In subsequent 
studies, we would gradually expand our research nation-
wide, and by then, research in this field could be more 
fruitful.

Conclusions
Despite the above limitations, our study provides pre-
liminary evidence for the correlation between different 
types of parental migration in rural China and chil-
dren’s excessive screen use. Additionally, it delves into 
the influence of caregiver type, caregiver depression, 
and disciplinary practices on children’s screen use. In 
this study, excessive screen exposure among the three 

groups of children tended to occur more frequently 
during the weekends. Furthermore, when the caregiver 
was non-mother or when the caregiver was experienc-
ing depression, it also led to the children’s excessive 
use of electronic screens. Given that the number of 
left-behind children would not decrease significantly 
in a short time, we should call on parents to increase 
their attention and supervision of LBC and PLBC. In 
addition, establishing a family media use plan (limit-
ing screen time and content) is necessary and increas-
ing parental intervention may be a promising approach 
to reduce total screen time and cultivate good screen 
use habits in children aged 1–66 months. Our research 
findings positively influence policies and initiatives 
aimed at fostering healthy screen habits among chil-
dren left behind in rural areas. In the future, the scale 
of research needs to be expanded to further study the 
influencing factors and intervention measures related 
to children’s screen time, with a view to providing sug-
gestions for relevant policies and guidelines for chil-
dren’s screen time.
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