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Abstract: A growing body of work has been devoted to studying the smartphone addiction in youths
and its impact on their lives, but less is known about the predictors and effects of youth habitual use
of smartphones. Guided by social cognitive theory, this study investigates how habitual smartphone
use affects sleep quality and everyday memory based on a nationally representative sample of
Chinese students (N = 2298). It uses a cluster-randomized sampling with stratification of different
areas, consisting of both urban and rural students aged 6–18 years from elementary, middle, and high
schools across China. It found that Chinese students exhibited a habitual smartphone use, who were
generally confident in using mobile devices, but few had smartphone addiction. Significant gender
and age differences were identified concerning the habitual use of smartphone. Specifically, boys
demonstrated higher levels of habitual use and smartphone self-efficacy than the girls. High school
students showed the highest level of habitual smartphone use compared to those in elementary and
middle schools. Smartphone use duration, frequency, and self-efficacy predicted the habitual use,
which also led to poorer sleep quality and worse memory outcomes. Prebedtime exposure moderated
the relationship between habitual smartphone uses and sleep quality. The results show that students’
habitual smartphone use had a significant impact on their health, cognition and more, even when
they exhibited little smartphone addiction. The findings contribute to a better understanding of
smartphone impact on school-age youths.

Keywords: habitual smartphone use; sleep quality; memory; social cognitive theory; student

1. Introduction

Smartphone use by children and adolescents has been growing at exponential rates
around the world, including China [1]. Due to the surge of mobile technology, adolescents
spend more and more time on their smartphones every year [2,3]. Research has indicated
that 64.2% of elementary school students, 71.3% of middle school students, and 86.9% of
high school students have access to a mobile phone in China [4]. Many adolescents report
that they “can’t live without a smartphone” ([5], p. 725), which is a serious concern for parents
and teachers worried about children’s complex relationship with mobile technology.

Prior studies have often treated youth smartphone use like internet addiction behavior,
but this may not apply to most young users. A meta-analysis reported that the average
prevalence for internet addiction was only 7.02% of the online population, which was
based on 113 epidemiological studies with 693,306 subjects from 31 countries that were
published in 1996 to 2018 [6]. Similarly, after analyzing 41 studies involving 42,000 children
and young people’s smartphone usage, another meta-analysis study discovered that less
than a quarter of them (23%) exhibited a prevalence of smartphone addiction [7]. These
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studies encourage us to explore the habitual use of smartphone among youths, rather than
smartphone addiction.

Habits are defined as “mental and behavioral sequences that occur automatically in presence
of a trigger” ([8], p. 1). A habit can be activated or reinforced as a learned automatic response
by a variety of contextual cues, including the environment, other people, or preceding
actions in a sequence [9]. Both the usage time and frequency arise as reliable explanations
for habitual use of smartphone, which can be affected by the students’ age and gender
[10–12]. According to social cognitive theory (SCT) [13,14], human behavior is shaped
and controlled by both personal cognition (e.g., expectations, beliefs) and environmental
cues. Self-efficacy is one of major cognitive force guiding human behavior, which refers
to one’s beliefs about the capacity of performing certain tasks in order to accomplish
specific goals [14]. In this study, smartphone self-efficacy refers to students’ beliefs in their
capability to make good use of the smartphone, who expect positive outcomes in actual
smartphone use. Thus, usage time, usage frequency and self-efficacy of smartphone will be
explored as potential predictors of youths’ habitual smartphone use.

Considerable research has examined the adverse effects of excessive smartphone use,
such as poor sleep quality [15] or worse memory performance [16]. Van den Bulck found
that smartphone overuse could disturb students’ sleeping patterns [17]. Even at the time
they supposed to be sleeping, those addicted to text messaging would feel uneasy after
losing contacts with friends [18]. Compared to those who used smartphones at midnight,
those who never did this felt less tired during the daytime [19]. This finding implies
that mobile phone use before bedtime can predict increased tiredness due to limited or
disturbed sleep at night. Despite the negative impact on sleep quality, smartphones can
also be a two-edged sword for youths’ memory functions. For many students, smartphones
can be memory extenders and a handy storage device for facts and information [20], but
too much reliance on smartphones might have a negative and lasting impact on users’
cognitive abilities, including memory [21]. Research has also identified a significant positive
correlation between sleep and memory [22]. Sleep was essential to memory consolidation,
during which newly acquired short-term memories are transformed into more stable and
long-term memories [23]. Given the high rates of phone use among Chinese students, it’s
critical to examine how prebedtime exposure to smartphones may affect their sleep quality
and memory.

The impact of habitual smartphone use on youth health is largely understudied
in the existing body of scholarship that has several limitations. Firstly, less is known
about what causes the habitual use of smartphone and how habitual smartphone use may
affect sleep quality and everyday memory. When research solely centers on smartphone
addiction, it could neglect the big picture of actual smartphone use in youth. Secondly, few
studies have examined the complexity and dynamics of smartphone use with a theoretical
model, making the selection of variables used arbitrary. Thirdly, most studies often used
convenience samples of college students, rather than a national sample consisting of both
children and adolescents.

To address the limitations of previous research and make new contributions to the
knowledge about smartphones’ effects on school-age youths, our study proposes a localized
and integrated model based on a nationally representative sample of Chinese students
aged 6–18 (N = 2298). It aims to: (1) explore the current trends of youths’ smartphone
use and any potential gender or school year differences; (2) investigate whether youths’
smartphone behaviors and perceptions (e.g., the duration, frequency of smartphone use,
and smartphone self-efficacy) are associated with the habitual smartphone use, and its
possible effects on youths’ sleep quality and everyday memory, and (3) find out whether
pre-bedtime exposure to smartphones could moderate the association between habitual
smartphone use and sleep quality (see Figure 1). The findings should contribute to a better
understanding of the impact of smartphone use on the general youth population, especially
those who show little prevalence of smartphone addiction.
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Figure 1. The impact of habitual smartphone use on sleep quality and everyday memory.

2. Materials and Methods
2.1. Sampling

To test the hypotheses, a national mail survey was conducted in China from November
2019 to January 2020 after it was approved by the IRB of the authors’ university. A cluster-
randomized sampling with stratification of different areas was used to obtain a nationally
representative sample. A total of 2918 students from 63 schools were randomly recruited
in 21 provinces and metropolitans across China (i.e., Hunan, Hubei, Henan, Beijing, Hebei,
Shanxi, Shanghai, Jiangsu, Shandong, Guangdong, Guangxi, Hainan, Yunnan, Guizhou,
Chongqing, Shanxi, Gansu, Xinjiang, Heilongjiang, Jilin, and Liaoning) with a response
rate of 78.8% after 620 students’ answers were excluded into the analyses due to missing
data. The students came from both urban and rural areas in Central China (14.5%, n = 333),
North China (15.1%, n = 347), East China (14.2%, n = 326), South China (12.8%, n = 294),
Southwest China (16.0%, n = 368), Northwest China (14.7%, n = 338), and Northeast China
(12.6%, n = 292). Here “N” refers to the entire sample of population, and “n” to a sub-group.

2.2. Procedure

Before the investigation, we verified the applicability and reliability of the measure-
ment scales used through a thorough literature review. Then we did a pretest among
30 child-parent teams to validate the measures among Chinese youths. Ten students
from an elementary school, middle school, or high school, respectively, and one of their
parents were invited to participate in the pretest. Focus group interviews were conducted
to collect their comments and suggestions after they filled out the questionnaire. Based
on their feedback, some problematic items were revised accordingly to improve accu-
racy and conciseness, and then the scales were finalized for this study. Subsequently, we
adopted the cluster-randomized sampling with stratification of different areas to select
the target schools. Students in the target schools were surveyed anonymously in their
school classrooms. Whenever needed, careful guidance and illustration were offered by
their teachers who were fully informed about the survey and research design. Participants
completed the survey after informed consent was obtained from the schools, teachers, and
participants. Investigational sessions lasted approximately 45 min, in which cross-sectional
data were collected.

2.3. Measures
2.3.1. Habitual Smartphone Use

Habitual use of smartphone was measured by the 17-item Mobile Phone Addiction
Index (MPAI) [24], which includes statements like “I find it difficult to switch off my mobile



Int. J. Environ. Res. Public Health 2021, 18, 2254 4 of 12

phone”, etc. The scores on the 17 items were averaged to form the index of habitual smart-
phone use (mean [M] = 1.87, standard deviation [SD] = 0.80, Cronbach’α = 0.92). Frequency
of smartphone use was measured by asking “How often do you use your smartphone?” with
the answers ranging from 1 = not at all, 2 = rarely, 3 = occasionally, 4 = often, 5 = always,
to 6 = many times a day (M = 3.05, SD = 1.42). Duration of use was measured by asking
“How long did you use your smartphone on an average day in the past week?” with the choices
1 = never, 2 = less than half an hour, 3 = 0.5–1 h, 4 = 1–2 h, 5 = 2–4 h, to 6 = more than 4 h
(M = 3.58, SD = 1.48). Prebedtime exposure was measured with three items, including “In
the past week, how long did you use your smartphone on average before you go to sleep each day?”
with the answer choices 1 = never, 2 = less than 15 min, 3 = 15–30 min, 4 = 31–60 min, to
5 = more than 60 min, etc.

2.3.2. Smartphone Self-Efficacy

This construct was measured by six items, which were modified based on the scales of
power users and ICT power usage [25,26]. The items include “I make good use of most of the
features available in smartphones”, with the choices 1 = not at all true for me, 2 = not very true
for me, 3 =neither true nor false for me, 4 = mostly true for me, to 5 = very true for me. The
six items were averaged to form the smartphone self-efficacy scale (M = 3.25, SD = 1.11,
Cronbach’α = 0.80).

2.3.3. Sleep Quality

Sleep quality was measured by the 19-item Chinese version of the Pittsburg Sleep
Quality Index (PSQI) [27]. We first verified the reliability and validity of the scale on
Chinese youth by conducting a thorough literature review of its usage and then a pretest
and focus group discussion. Firstly, previous studies indicated that PSQI had been used as
a reliable and effective measurement of sleep quality in children, including very young
children [28–31]. Secondly, the feedback from our focus group discussions with the 30 child-
parent teams helped improve the scale by removing any confusing items. For example, we
removed the items of use of sleep medication, which is inappropriate for young children.
The final results showed that all the young participants could understand the meaning of
each item and their self-reported answers were consistent in what their parents reported.
Thirdly, before and during the investigation, careful guidance and illustration were offered
by participants’ teachers who were fully informed and well-trained on this survey. Lastly,
the final 19 items measured six indexes of sleep quality: (1) subjective sleep quality;
(2) sleep latency; (3) sleep duration; (4) sleep efficiency; (5) sleep disturbance; and (6) sleep
dysfunction. Each component weighted equally on a 0–3 scale. The items were added up
to form the sleep quality scale (total score ranging between 0 and 18) (M = 5.12, SD = 2.31).
The final data obtained by the 19 items showed good reliability (Cronbach’α = 0.77). A
higher score represented worse sleep quality.

2.3.4. Everyday Memory

The 13-item Everyday Memory Questionnaire-revised (EMQ-R) [32] was used to
measure everyday memory. Likewise, to ensure the validity of measures, several steps
were taken to develop this scale. Firstly, based on previous studies, the revised Everyday
Memory Questionnaire consisted of 13 items. Each item described an everyday activity
that tested students’ fractionated components of memory, which served as the theoretical
foundation of the Everyday Memory Questionnaire-revised used in this study. Secondly,
to help children to recall daily memory failures in an easier way, reducing the likelihood of
response bias like exaggerating their level of everyday memory, we chose response items
with specific frequency claims, such as “having to check whether you have done something that
you should have done,” with the choices 1 = once or less in the last month, 2 = more than
once a month but less than once a week, 3 = about once a week, 4 = more than once a week
or less than once a day, to 5 = once or more in a day. Thirdly, pretest showed that even
the young participants aged from 6 to12 could understand the statements accurately, and
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their self-reported answers were also consistent in what their parents reported. Finally, the
13 items were averaged to form the construct of everyday memory (M = 2.19, SD = 0.83).
The 13 items showed good reliability (Cronbach’α = 0.90) with higher scores indicating
worse memory.

2.4. Statistical Analyses

We first conducted the descriptive statistical analyses with SPSS24.0, and then tested
the conceptual model and the moderating effect with AMOS 25.0. The following criteria
were used to evaluate the overall fit of the research models: (1) X2/df: between 1 and 3;
(2) GFI, AGFI: close to 1.00; (3) RESMA: less than 0.05. Starting with the seminal research by
Kenny and Judd [33], when all exogenous variables are latent variables and are measured
by multiple indicators, structural equation models play an important role in analyzing the
interaction effects between variables. We established a latent variable interaction effect
model to verify the moderating effect, which has been proven to be an effective method to
measure the interaction effects of latent variables [34,35].

3. Results
3.1. Descriptive Statistics

The sample consisted of 1180 girls and 1108 boys (10 respondents didn’t report their
gender), whose ages ranged from 6 to 18 with an average age of 13.3 years (SD = 2.385).
Among them, 748 students came from elementary schools (37.5%, M = 10.75, SD = 1.069),
787 from middle schools (32%, M = 13.22, SD = 1.267), and 763 from high schools (30.5%,
M = 15.96, SD = 0.95). The sample statistics are reported in Table 1.

Table 1. Descriptive statistics.

Variables Range M SD Median Mode

Duration of usage 1–6 3.05 1.42 3.00 2.00
Frequency of usage 1–6 3.57 1.47 3.00 3.00
Smartphone self-efficacy 1–5 3.25 1.11 3.40 3.00
Habitual smartphone use 1–5 1.87 0.80 1.65 1.00
Sleep quality 0–18 5.12 2.31 5.00 4.00
Everyday memory 1–5 2.19 0.83 2.08 1.77
Prebedtime exposure 1–5 2.20 0.88 2.33 2.33

Note. The range of some variables only represented the degree of change, not the actual numerical meaning,
including duration of usage, frequency of usage, and prebedtime exposure.

3.2. Aim 1-Gender and School-Year Differences Concerning Smartphone Usage

As shown in Table 1, the analyses showed that Chinese students exhibited habitual
smartphone use based on the scale of MPAI, who were generally confident in using their
mobile devices, but few had a smartphone addiction (M = 1.87, SD = 0.80). As Table 2
showed, boys (M = 3.11, SD = 1.44) spent more time on smartphones than girls (M = 2.99,
SD = 1.40), while girls used the devices significantly more before bedtime (M = 2.23,
SD = 0.89) than boys (M = 2.16, SD = 0.87). Boys showed a higher level of habitual use
(M = 1.91, SD = 0.81) and smartphone self-efficacy (M = 3.38, SD = 1.10) than the girls
(M = 1.84, SD = 0.79; M = 3.12, SD = 1.11). But no significant differences was detected
between boys and girls in terms of how frequently they used smartphones (p > 0.05).
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Table 2. Gender and school-year differences in smartphone use.

Variables
Female
M(SD)

(n = 1180)

Male
M(SD)

(n = 1108)
t

Elementary
School
M(SD)

(n = 748)

Middle
School
M(SD)

(n = 787)

High School
M (SD)

(n = 763)
F

Duration of
usage 2.99 (1.40) 3.11 (1.44) −2.061 * 2.95 (1.34) 3.19 (1.38) 3.01 (1.52) 5.588 ***

Frequency of
usage 3.53 (1.45) 3.61 (1.51) −1.243 3.56 (1.37) 3.74 (1.42) 3.42 (1.63) 9.219 ***

Smartphone
self-efficacy 3.12 (1.11) 3.38 (1.10) −5.707 *** 2.83 (1.16) 3.34 (1.03) 3.56 (1.01) 83.288 ***

Habitual
smartphone

use
1.84 (0.79) 1.91 (0.81) −2.158 * 1.66 (0.70) 1.87 (0.76) 2.07 (0.86) 53.114 ***

Sleep quality 5.16 (2.33) 5.07 (2.29) 1.008 4.14 (2.18) 5.16 (2.26) 6.02 (2.11) 140.624 ***
Everyday
memory 2.21 (0.84) 2.17 (0.82) 1.196 1.96 (0.79) 2.31 (0.87) 2.30 (0.80) 47.756 ***

Prebedtime
exposure 2.23 (0.89) 2.16 (0.87) 2.061 * 1.93 (0.78) 2.20 (0.86) 2.45 (0.90) 68.264 ***

Note: * p < 0.05. *** p < 0.001. Ten respondents didn’t report their gender.

There are also significant school-year differences in habitual smartphone use between
students in elementary, middle, and high schools (F = 53.114, p < 0.001). High school
students demonstrated the higher level of habitual smartphone use (M = 2.07, SD = 0.86)
than both middle school students (M = 1.87, SD = 0.76) and elementary school students
(M = 1.66, SD = 0.70).

3.3. Aim 2- Predictors of Habitual Smartphone Use in Youths

An integrated model (Model 1) was developed to explore the correlates and impacts
of youth habitual smartphone use. All the results showed a good model fit (X2/df = 2.714,
GFI = 0.982, AGFI = 0.973, RMSEA = 0.027). As shown in Table 3, habitual smartphone
use could be significantly predicted by duration of use (β = 0.323, SE = 0.196, p < 0.001),
frequency of use (β = 0.075, SE = 0.187, p < 0.001), and smartphone self-efficacy (β = 0.243,
SE = 0.044, p < 0.001). This implies that Chinese students who used smartphones for a long
time with higher frequency demonstrated a stronger habit of smartphone use.

Table 3. An integrated model to reveal the correlates of habitual smartphone use and its impact on
sleep quality and everyday memory (Model 1).

Model 1 β S.E. t

DV: Habitual smartphone use
IV: Duration of use 0.323 *** 0.196 15.721

IV: Frequency of use 0.075 *** 0.187 3.657
IV: Self-efficacy 0.243 *** 0.044 9.587

IV: Habitual smartphone use
DV: Sleep quality 0.575 *** 0.013 12.636

DV: Everyday memory 0.332 *** 0.051 10.142

IV: Sleep quality
DV: Everyday memory 0.429 *** 0.396 14.076

Note. Bootstrap sample size = 5000. *** p < 0.001. Ten respondents didn’t report their gender. For sleep quality
and memory, the higher score represents worse sleep quality and memory.

Besides, those reporting higher level of habitual smartphone use were more likely to
have a poorer sleep quality (β = 0.575, SE = 0.013, p < 0.001), and a worse everyday memory
(β = 0.332, SE = 0.051, p < 0.001). The data also reveal a positive association between sleep
quality and memory (β = 0.429, SE = 0.396, p < 0.001).
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3.4. Aim 3- Moderating Effect of Prebedtime Exposure

A moderated effect analysis discovers that prebedtime exposure moderated the rela-
tionship of habitual smartphone use and sleep quality (Model 2). All the results show a
good model fit (X2/df = 2.895, GFI = 0.992, AGFI = 0.982, RMSEA = 0.027). As shown in
Table 4, both prebedtime exposure and habitual smartphone use had a mediation effect on
sleep quality. Results of the bootstrapping procedure reveal that the interaction of habit-
ual smartphone use and prebedtime exposure showed significant effects on sleep quality
(β = 0.648, SE = 0.025, p < 0.001). Longer prebedtime exposure significantly strengthened
the habitual smartphone use, which consequently hurt sleep latency and sleep efficiency,
resulting in poorer sleep quality. The data showed that sleep quality was much worse in
those with high prebedtime exposure than those with low exposure (see Figure 2).

Table 4. Prebedtime exposure of smartphone as a moderator of habitual smartphone use and sleep
quality (Model 2).

Model 2 β S.E. t

DV: Sleep quality
IV: Habitual smartphone use 0.329 *** 0.008 6.792

IV: Prebedtime exposure −0.373 *** 0.062 −4.955
IV: Habitual smartphone
use*Prebedtime exposure 0.648 *** 0.025 3.701

Standardized Regression Weights β Lower Upper

M –1 SD −0.463 * −1.098 −0.049
M 0.338 *** 0.232 0.445

M +1 SD 1.138 *** 0.676 1.802
Note: Bootstrap sample size = 5000. * p < 0.05. *** p < 0.001. Ten respondents didn’t report their gender. For sleep
quality and memory, the higher score represents worse sleep quality and memory.

Figure 2. Prebedtime exposure moderated the relationship between habitual smartphone use and sleep quality.

4. Discussion
4.1. Summary of the Results

Given the far-reaching impact of smartphones on school-age children and adolescents,
this study investigates the predictors and impacts of habitual smartphone use. Based
on a nationally representative sample of Chinese students, it discovers that the youth
habitual smartphone use could significantly alter sleep quality and everyday memory. The
findings confirm a critical role of smartphones in youths’ lives at home and at school. Boys
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and high school students were significantly more likely to develop habitual smartphone
behavior than girls and those attending primary and middle schools. Besides, the duration,
frequency as well as self-efficacy of smartphone use could positively predict the habitual
smartphone use, which in turn negatively impacted sleep quality and everyday memory.
Moreover, prebedtime exposure of smartphone positively moderated the effect of habitual
smartphone use on sleep quality.

4.2. Theoretical Implications

This study offers important theoretical implications to the literature on youths’ habit-
ual smartphone use, sleep quality and every memory. First, it advances our knowledge
about the habitual smartphone use of Chinese students. Despite many studies focusing on
smartphone use of young students within global contexts and developed countries, less is
known about the youths’ conditions in developing countries, like China. Some scholars
reported that the smartphone use is common among children and adolescents [36,37].
However, measures of smartphone use were not always consistent and the findings varied
by investigational scopes [38]. Therefore, it is necessary to conduct a large-scale national
survey in China to further validate existing findings. On the basis of a nationally repre-
sentative sample of Chinese students, this study has discovered that the duration and the
frequency of smartphone use are positively associated with the habitual smartphone use.

As media dependency theory illustrates the cognitive, behavioral and affective con-
sequences of media use [39], previous studies paid much attention to the impacts of
smartphone use on behaviors, such as improper phone use [40], purchase behavior [41],
academic performance [42] and so on. Going beyond the existing literature, our study
centers on the habitual use of smartphone among the youth in a developing country. It
examines the extent of habitual smartphone use among school children from four dimen-
sions, i.e., inability to control craving, feeling anxious or lost, withdrawal, and productivity
loss. In agreement with the findings from other countries [43], this study uncovers the
habitual smartphone use among Chinese youths (M = 1.87), but most of them did not
show the tendency of smartphone addiction. Two possible reasons may help interpret
this finding. Firstly, this study used a nationally representative sample including school
children from elementary, middle, and high schools, who were younger than the samples
in other studies that recruited college students only [1]. Unlike in colleges, most Chinese
elementary and middle schools impose strict limitations on smartphone use by students,
which could make the students less likely to develop addictive phone behaviors. Secondly,
parenting mediation played an essential role in children’s media use [44]. Most Chinese
parents tended to limit their children’s smartphone use due to the heavy school workload
and fierce academic competition.

Secondly, our findings add to the growing literature that school-age children with
higher level of smartphone self-efficacy reported more positive effects of smartphone
usage, which should be taken into account in future digital literacy education. It’s clear
that self-control is needed to cope with complex smartphone technologies. Thus, on the
basis of existing research of ICT self-efficacy [25,45], this study proposes a new variable of
“smartphone self-efficacy” and identifies its association with smartphone dependence for
the first time. School children with a higher smartphone self-efficacy were found to make
better use of smartphones in general.

Third, this work broadens the scholarly knowledge on the consequences of youths’
habitual smartphone use. Previous studies have separately examined the relationship
between smartphone use and sleep quality [17,46,47] or memory [20,21]. Our study estab-
lishes an integrated model of youth habitual smartphone use, sleep quality, and memory
performance, which extends previous findings mainly based on the smartphone use among
adults or college students [46,48,49]. Given that too much time spent in media activities
could affect children’s cognitive, emotional, and health-related development [50], this
study adds empirical evidence to the negative impact of habitual smartphone use on
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children’s sleep quality and everyday memory. It serves as a timely reminder for parents
and educators to protect school children from adverse effects of smartphone use.

Fourth, it provides novel information regarding smartphone use in specific contexts.
Prebedtime exposure deserves more research effort as it was found to moderate the re-
lationship between students’ habitual smartphone use and sleep quality. Facing heavy
school workloads and explicit prohibition of smartphone use, students had little chance to
use it as much as they wished during the day [51]. As a result, they might spend some time
on smartphone at night, especially before bedtime after all homework was done. This habit
could potentially cause chronic sleep deprivation. The students who used smartphone
more often before bedtime usually slept less with poorer sleep quality and more daytime
fatigue. Existing studies showed that there were two possible mechanisms through which
smartphone dependence could cause sleep disruption. One was melatonin suppression
due to exposure to bright light from screens [52,53], the other was sleep disturbance due to
the emotional arousal brought by various information received prebedtime [37,54]. Overall,
if prebedtime exposure of smartphone became routine, sleep quality would significantly
be affected.

4.3. Practical Implications

The findings suggest that a moderate amount of smartphone use, instead of habitual
use, might be crucial in preventing negative health outcomes. Prior studies showed
that the most common reason for children to get a smartphone from parents is to stay
connected with family members [55]. As a multifunctional tool, smartphones are used
like a minicomputer by students for both educational and entertainment purposes, in
addition to staying in touch with parents and friends. Obviously, today’s youth are not
only “connected” with others and information, but also feel insecure or fear they will
miss something important when not connected [56]. This may explain part of the habitual
use of smartphones among Chinese students. As smartphone-based activities can be
time-consuming, parents and educators need to become fully aware of the imperceptible
impacts of smartphones and take their responsibility in regulating improper smartphone
use of youths. Besides, youths’ prebedtime exposure of smartphone need to be strictly
administrated and controlled by their parents and themselves, considering the significant
moderating effect revealed in this study.

4.4. Limitations and Future Studies

Interpretation of the results in the present research requires attention to several lim-
itations it has. First, despite a national sample of students being used, the results have
limited generalizability, some of which may not be applied to the youth living in other
countries. Second, some cultural and social features in China need to be factored in the
data inference. Third, the cross-sectional study design makes it difficult to test the causal
relationships between smartphone habitual usage and sleep disturbance, everyday mem-
ory. The research design also makes it hard to determine whether the outcome of poor
sleep quality followed exposure to smartphone content or the exposure resulted from the
outcome. Fourth, this study did not specifically analyze the effect of sleep disorder, which
could play an important role in the dynamic association between smartphone use and sleep
quality in youths. Finally, this study does not consider the specific ways of smartphone
usage in the youth. Some differences may exist when they use the device for different
purposes, such as an education tool, or messaging, gaming, tweeting, video watching,
sexting, etc.

The MPAI values out of this study should be compared with other studies involving
smartphone addiction, which may generate more insights concerning youth use of smart-
phone. Although smartphone has made certain school-related tasks easier, some types of
smartphone usage are discouraged or even banned by teachers and parents, which could
place a series of stressors on some of the youth. Future studies can make progress in the
above aspects.
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As the extent of school children’s habitual smartphone use varies from country to
country, future studies may examine the cross-cultural differences in the youth smartphone
use in multiple countries. They may also compare the levels and impacts of habitual
smartphone use among different populations (e.g., children vs. adolescents; adolescents
vs. adults), which can help to explore the influence of demographics on the extent and
effects of smartphone dependence. As smartphone use becomes an important component
of children’s social ecology [57], it will be imperative to examine the long-term effects of
smartphone experience on school children’s cognitive development and health.

5. Conclusions

Mobile phone usage is reshaping younger generations’ daily lives and becoming a
habit for more and more children and adolescents. This study reveals that Chinese youth’s
habitual smartphone use has a significant impact on their sleep quality and everyday
memory, even when they did not develop smartphone addiction. The findings suggest
that youth habitual smartphone use may be one of the critical factors that affect their
health, cognition and beyond, though many of them exhibited no addictive use. Habits
developing during childhood and adolescence could have a considerable impact on their
adult lives. The results should contribute to a better understanding of the smartphone
impact on school-age youths, which lays the groundwork of mitigating detrimental effect
of smartphone usage in children and adolescents. This work thus provides theoretical and
practical references in media technology education and children’s media use evaluation.
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