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Abstract

Background: Depression, a prevalent mental illness among older people, is associated with some adverse health problems and
lower quality of life. Against the backdrop of a growing aging population, coping with late-life depression has become an important
public health priority. Emerging evidence suggests that short video addiction tendency may be a new risk factor for depression.
However, there has been limited discussion on the potential association between short video addiction tendency and depression
among older adults.

Objective: We aimed to investigate the relationship between short video addiction tendency and depression in a sample of rural
older adults. In addition, we aimed to examine the mediating roles of asthenopia and sleep efficiency in the relationship between
short video addiction tendency and depression.

Methods: A face-to-face interview design was used to collect valid data from 872 rural older adults aged ≥60 years from October
2024 to January 2025 in 2 provinces of China. Participants were requested to complete self-report measures on short video
addiction tendency (Short Video Addiction Scale), asthenopia (11-item Asthenopia Survey Questionnaire), sleep efficiency (actual
sleep time and time in bed at night), and depression (Center for Epidemiologic Studies Depression Scale). Linear regression
analyses were performed using model 6 of the PROCESS 4.1 macro in SPSS 26.0 to assess the relationship between short video
addiction tendency and depression and to examine the mediating roles of asthenopia and sleep efficiency in this relationship,
adjusting for sex, age, education, and marital status.

Results: We observed that the prevalence of depression was 27.8% (242/872) in this study. There was a significant positive
relationship between short video addiction tendency and depression (β=.263; P<.001). Short video addiction tendency affected
depression through 3 different pathways: the mediating role of asthenopia (β=.084, 95% CI .059-.114); the mediating role of
sleep efficiency (β=.021, 95% CI .001-.043); and the chain mediating role of asthenopia and sleep efficiency (β=.017, 95% CI
.010-.026). The effect values of the 3 pathways accounted for 31.94%, 7.99%, and 6.46% of the total effect, respectively.

Conclusions: We highlighted a direct and statistically substantial relationship between short video addiction tendency and
depression, with asthenopia and sleep efficiency serving as potential mediating factors. Our findings predicted that guiding and
assisting rural older adults to use short video apps appropriately, addressing asthenopia, and enhancing sleep efficiency may be
a valuable approach to improve their mental health, preventing and delaying the occurrence and development of depression.

(J Med Internet Res 2025;27:e75938) doi: 10.2196/75938
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Introduction

Background
Since 2000, the situation of population aging in China has
become increasingly serious, and it has now entered a
moderately aging society, followed by a high degree of concern
on health-related issues among older people. As one of the most
common mental illnesses experienced by the older adults,
depression, a mood disorder characterized by marked and
persistent low mood and lack of fun, has become a major public
health problem in China and even around the world [1]. It not
only has a direct impact on the quality of life of older adults [2]
but also increases the risk of frailty, dementia, and suicide [3-5].
According to the data from the World Health Organization [6],
about 280 million people worldwide experienced different
degrees of depressive symptoms. The proportion of patients
with depression aged ≥60 years in the total population was 5.7%.
A recent study [7] showed that the prevalence of depression
among the rural older adults aged ≥60 years was as high as
47.43%, and the risk of depression was 1.38 times higher than
that of the urban older adults [8], which meant that the older
people living in rural areas faced greater mental health-related
challenges. Late-life depression can reduce the quality of life
and sense of well-being of older adults, as well as impose a
heavy burden on their families and even society, thus affecting
the realization of the goals of the healthy aging strategy.
Therefore, early identification of the potential population at risk
of depression and targeted interventions are crucial. A series of
previous studies have revealed that depression is influenced by
diverse factors, such as religious beliefs, self-rated health,
residential status, level of food security, physical activity, and
social isolation [9-11]. In addition, a recent study [12] has found
that short video addiction may become a new risk factor for
depression among older adults in the context of the increasing
development of IT and the growing popularity of devices
connected to the internet.

Linking Short Video Addiction Tendency With
Depression
As an emerging social media software, short video is
increasingly favored by internet users for its concise and rich
content. According to relevant statistics [13], the scale of short
video users in China has reached 1.05 billion, accounting for
95.5% of the total number of internet users, and short video has
become an important app to attract individuals to use the
internet. In a recent survey with a sample of 2000 older adults
[14], it was found that 75.1% had experience in short video
creation and about 65% often watched >10 types of short videos.
These results indicated that short video platforms have become
an important channel for older adults to express themselves and
share their lives, reflecting their high acceptance of and
enthusiasm for participation in the rising internet culture.
Previous studies have confirmed that using short video apps
appropriately can help older adults reduce loneliness, enhance
their connection to society, and improve self-efficacy and
subjective well-being [15-18]. However, the possible negative
effects of short video use also require considerable attention.
Xiong et al [19] defined short video addiction tendency as

symptoms of physiological and psychological discomfort caused
by an individual’s irrational use of short videos. Short video
apps, characterized by fragmented patterns, can show users what
they may be interested in within a short period by intelligent
algorithms [20], which could trigger addiction. Older adults
have shorter exposure to the internet, making electronic devices
and applications more tempting to them. Meanwhile, compared
with older adults in urban areas, those in rural areas have lower
levels of health literacy [21] and weaker self-discipline regarding
maintaining a healthy behavioral lifestyle; thus, they become
more susceptible to short video dependence or addiction. In
addition, older people’s bodily functions remain in a state of
constant weakness. Compared with other age groups,
unreasonable short video use may expose older adults to more
serious health threats. This issue warrants more attention and
further research. Mu et al [22], in a study investigating the
relationship between different types of web-based activities and
depression among older adults, discovered that watching short
videos can significantly aggravate depressive symptoms. The
result of research conducted by Zhu et al [12] showed that there
was a significant positive association between short video
addiction and depression, with addicted users exhibiting higher
levels of depression. Chao et al [23] also reached a consistent
conclusion. Although experts have confirmed the relationship
between short video addiction tendency and depression, the
underlying mechanism of this relationship remains unclear.
More research is needed to explore this further.

Mediators: Asthenopia and Sleep Efficiency
Asthenopia refers to a group of symptoms involving visual
impairment and ocular discomfort with or without systemic
symptoms after long-term or high-intensity work, which exceeds
the normal visual load of the eyes [24]. It includes a variety of
symptoms such as eye dryness, eye soreness, blurred vision,
and eye tearing [25], which can affect individuals’ learning,
work, and life to different degrees [26-28]. In a study conducted
in China in 2024 among 2870 adults aged 18 to 83 years [29],
it was reported that the prevalence of asthenopia was 40.4%. It
was also found that the prevalence of asthenopia increased with
age by analyzing different age groups; in particular, participants
aged ≥50 years had a prevalence of asthenopia as high as 54%
[29]. Previous studies have shown that electronic device use
can increase the risk of asthenopia. In a cross-sectional survey
among Chinese university students [30], the risk of asthenopia
was 2.2 times higher for students who relied on digital devices
than for those who did not. A controlled study performed in
Korea [31] indicated that smartphone use can worsen ocular
symptoms, such as eye fatigue and dryness. Some scholars
defined visual fatigue caused by viewing computer screens as
computer vision syndrome [32]. In addition, many studies have
been conducted to examine the relationship between asthenopia
and depression. Han et al [33] discovered that asthenopia was
significantly associated with negative mental status and a lower
sense of social identity. A study in Saudi Arabia [34] revealed
that problems on ocular surface health, including foreign body
sensation, blurred vision, and pruritus, were closely associated
with anxiety and depression. In other words, anxiety and
depression may be more prevalent in groups with ocular surface
discomfort. Therefore, we speculated that the effect of short
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video addiction tendency on depression may be mediated by
asthenopia.

Sleep is a modifiable behavior and is highly intervenable [35].
Problematic sleep conditions, such as insomnia and obstructive
sleep apnea, increase with age among older adults [36]. A
meta-analysis [37] suggested that the proportion of individuals
with sleep disorders in older adults was 30.5%, indicating that
more attention should be paid to the sleep health of this group.
Sleep efficiency has been recognized as an objective indicator
of sleep quality, acquired by measuring time in bed and actual
sleep time [38]. Extensive evidence has shown that low sleep
efficiency is one of the prominent problems that threaten the
physical and mental health, as well as the quality of life, of older
adults [39-41]. In general, the optimal length of sleep for older
people is between 7 and 8 hours [42]. However, a recent study
[43] found that 30.67% of older adults slept <7 hours and
33.65% slept >8 hours. Only 41.59% had a sleep efficiency
>85%. The proportion of older adults whose sleep efficiency
was <65% reached 24.29% [44]. Christensen et al [45] observed
that sleep efficiency can be influenced by screen use.
Specifically, individuals with longer screen use tended to have
lower sleep efficiency. A Turkish study involving high-school
students [46] reported that students with addictive psychology
or behaviors toward social media were more likely to have low
sleep efficiency. At the same time, several studies have
demonstrated that sleep efficiency can significantly predict
depression [47,48]. Yan et al [49] found that a low level of sleep
efficiency can markedly increase the risk of depression. In
addition, they found that compared with women, sleep efficiency
was more closely associated with the incidence of depression
in men. Researchers also verified a positive association between
variability in sleep efficiency and severity of anxiety and
depression [50]. Furthermore, previous evidence has confirmed
that asthenopia is associated with sleep efficiency [51]. A study
based on data from the Korean National Health and Nutrition
Examination Survey [52] showed that eye irritation symptoms
can cause difficulty sleeping and shorten sleep time. A survey
conducted in China among ophthalmologists [53] found that
patients with asthenopia may experience poorer sleep quality
and shorter sleep duration than individuals without asthenopia.
Therefore, we hypothesized that sleep efficiency was a mediator
between short video addiction tendency and depression, and
that asthenopia and sleep efficiency played a chain mediating
role between short video addiction tendency and depression.

This Study
While some studies have confirmed that asthenopia and sleep
efficiency are related to short video addiction tendency and
depression [30,49], it is not yet clear how they affect this
relationship. As far as we know, this is the first study to consider
the mediating role of asthenopia and sleep efficiency. Moreover,
until now, studies specifically focusing on short video addiction
and asthenopia among older adults have remained limited. Thus,
this study examined the mediating roles of asthenopia and sleep
efficiency in the relationship between short video addiction
tendency and depression using a sample of rural older adults.
On the basis of previous empirical research, we proposed four
hypotheses: (1) short video addiction tendency can positively
predict depression; (2) short video addiction tendency can

indirectly predict depression through the mediating effect of
asthenopia; (3) short video addiction tendency can indirectly
predict depression through the mediating effect of sleep
efficiency; (4) short video addiction tendency can indirectly
predict depression through the chain mediation of asthenopia
and sleep efficiency.

Methods

Participants
This study was conducted from October 2024 to January 2025
using a multistage stratified sampling method. First, 2 provinces
were extracted as sample areas according to the high and low
levels of economic development. Then, 1 prefecture-level city
was chosen from each sample province, from which 3 districts
(counties) were selected according to high, medium, and low
levels of economic development. Because the difference
between the total populations of the sample districts (counties)
in the 2 provinces were relatively small, we adopted an
equal-weight sampling method. In total, 4 townships (streets)
were chosen from each district (county), and 6 villages were
selected from each township. We randomly selected 23 older
adults (3 of them were incremental samples calculated according
to a 15% loss to follow-up rate) from each village for this
survey. Recruitment quotas were distributed with reference to
the age structure of older people in each village. Trained
investigators conducted paper format surveys in a face-to-face
manner on the spot. Each questionnaire took nearly 20 minutes.
A total of 3216 responses were returned, and the valid response
rate was 98.7% (3175/3216), excluding invalid responses
(incomplete and logically incorrect answers). Finally, according
to the objective of this study, 872 short video users aged ≥60
years residing in rural areas were eligible to be chosen as the
participants.

Ethical Considerations
The study was approved by the Medical Ethics Committee of
Weifang Medical University (2021YX-066) and performed in
accordance with the ethical guidelines of the Declaration of
Helsinki. Written informed consent was obtained from each
participant before the survey. All data were fully anonymized
and securely stored. The participants did not receive any
remuneration.

Measures

Depression
The Center for Epidemiologic Studies Depression Scale was
used to assess the frequency of depressive symptoms in the past
week [54]. The scale consists of 10 items on a 4-point Likert
scale ranging from “0=rarely or not at all” to “3=most of the
time.” The scores of all items were added together to obtain a
total score, which ranges from 0 to 30. The higher the score,
the more severe the depression. A total score of >10 suggests
that the individual may be depressed [55]. Center for
Epidemiologic Studies Depression Scale demonstrated excellent
psychometric properties in the Chinese population [56]. In this
study, its Cronbach α coefficient was 0.887, indicating good
reliability. The Kaiser-Meyer-Olkin (KMO) value was 0.915,
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and the Bartlett sphericity test yielded χ2
45=4038.9 (P<.001),

indicating that it was suitable for factor analysis. Through
exploratory factor analysis, we extracted 2 common factors,
with a cumulative variance contribution rate of 61.125%. Each
item loaded >0.5 on a certain common factor, indicating good
structural validity.

Short Video Addiction Tendency
We used the Short Video Addiction Scale, which was adapted
by Zhang et al [57] based on the Social Network Services
Addiction Scale [58], to evaluate the status of individual short
video addiction tendency. The scale is composed of 6 items on
a 7-point Likert scale. The range of total scores is 6 to 42. Higher
scores indicate higher reliance on short video apps, which
implies higher levels of short video addiction tendency. The
reliability and validity of the Short Video Addiction Scale have
been verified in China [57]. In our sample, it yielded a Cronbach
α of 0.911, indicating good reliability. The KMO value was

0.886, and the Bartlett sphericity test yielded χ2
15=3394.4

(P<.001), indicating that it was suitable for factor analysis. The
factor analysis suggested that there was a unidimensional factor
structure, and the cumulative variance contribution rate was
69.479%. Each item loaded >0.8 on a certain common factor,
indicating good structural validity.

Asthenopia
The asthenopia was measured by the 11-item Asthenopia Survey
Questionnaire. The scale contains 11 items divided into 2
dimensions: symptoms concerning the eye and symptoms
concerning visual function and the whole body. Each item was
rated from 0 to 4 (0=none, 1=mild, 2=moderate, 3=relatively
severe, and 4=extremely severe). Cumulative scores range from
0 to 44. The higher the score, the more severe the symptoms of
asthenopia are. Those who had scores of >8 were classified as
having asthenopia. The 11-item Asthenopia Survey
Questionnaire has been proven to be valid and reliable for the
Chinese population [59]. The Cronbach α coefficient was 0.913
in this study, indicating good reliability. The KMO value was

0.902, and the Bartlett sphericity test yielded χ2
55=5912.4

(P<.001), indicating that it was suitable for factor analysis.
Through exploratory factor analysis, we extracted 2 common
factors that contributed 65.541% cumulatively to the total
variance. Each item loaded >0.5 on a certain common factor,
indicating good structural validity.

Sleep Efficiency
Sleep efficiency is the ratio of actual sleep time to the time in
bed at night [38]. In particular, time in bed = sleep onset latency
+ total sleep time + time awake after sleep onset but before final
awakening + time attempting to sleep after the final awakening

[60]. Sleep efficiency in this study was categorized according
to the Pittsburgh Sleep Quality Index Scale: 0=<65%,
1=65%-74%, 2=75%-84%, and 3=≥85%. Higher scores indicate
higher sleep efficiency.

Covariates
The covariates included sex (male or female); age (60-64 years,
65-69 years, 70-74 years, and ≥75 years); education (primary
school or lower, middle school, and high school or higher); and
marital status (single or married).

Statistical Analysis
Descriptive analysis was used to present the basic demographic
characteristics of the participants and the scores of key variables.
We applied the Pearson correlation analysis to examine the
association between the key variables. The PROCESS macro
has become the preferred tool for many disciplines because of
its efficiency and rigor, especially for models in which all
variables are explicit [61]. Thus, adjusting for sex, age,
education, and marital status, we used the model 6 of the
PROCESS 4.1 macro [62] for mediation analysis: (1) linear
regression analysis to explore the relationship between short
video addiction tendency and depression; (2) linear regression
analysis to test the relationship between short video addiction
tendency and asthenopia; (3) linear regression analysis to test
the associations of short video addiction tendency and
asthenopia with sleep efficiency; and (4) linear regression
analysis to further explore the relationship between short video
addiction tendency and depression, with asthenopia and sleep
efficiency as mediators. Finally, the mediating effect was further
verified based on the bootstrap method. If 0 was not included
in the 95% CI, the results could be considered statistically
significant. In this study, the data processing and analyses were
performed using SPSS 26.0. P<.05 (2-tailed) was set as the
significance level.

Results

Sample Characteristics
Table 1 shows that among the 872 participants, 356 (40.8%)
were male and 516 (59.2%) were female. Most (718/872, 82.3%)
of them were aged between 60 and 74 years. Nearly half
(431/872, 49.4%) of the participants had the highest education
level of primary school or lower. In total, 80.8% (705/872) of
the participants were married. The mean score for short video
addiction tendency was 12.12 (SD 7.56). The mean score for
asthenopia was 6.72 (SD 6.79). A total of 34.9% (304/872) of
the participants were reported to have asthenopia. The mean
scores for sleep efficiency and depression were 1.82 (SD 1.16)
and 7.52 (SD 6.08), respectively. The prevalence of depression
was 27.8% (242/872).
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Table 1. Characteristics of the participants (N=872).

ValuesVariables

Sex , n (%)

356 (40.8)Male

516 (59.2)Female

Age (y), n (%)

252 (28.9)60-64

225 (25.8)65-69

241 (27.6)70-74

154 (17.7)≥75

Education, n (%)

431 (49.4)Primary school or lower

320 (36.7)Middle school

121 (13.9)High school or higher

Marital status, n (%)

167 (19.2)Singlea

705 (80.8)Married

12.12 (7.56)Short video addiction tendency, mean (SD)

6.72 (6.79)Asthenopia, mean (SD)

1.82 (1.16)Sleep efficiency, mean (SD)

7.52 (6.08)Depression, mean (SD)

aSingle includes single, divorced, and widowed.

Correlation Between Key Variables
Table 2 presents the correlation between short video addiction
tendency, asthenopia, sleep efficiency, and depression. We
found that short video addiction tendency was positively
correlated with asthenopia (r=0.301; P<.001) and depression
(r=0.266; P<.001) and negatively correlated with sleep

efficiency (r=−0.129; P<.001). There was a negative correlation
between asthenopia and sleep efficiency (r=−0.228; P<.001),
and a positive correlation between asthenopia and depression
(r=0.390; P<.001). Sleep efficiency was negatively associated
with depression (r=−0.380; P<.001). In accordance with the
conventional guidelines for interpretation [63], all correlations
between the key variables were weak (range 0.10-0.39).

Table 2. Correlation between short video addiction tendency, asthenopia, sleep efficiency, and depression.

DepressionSleep efficiencyAsthenopiaShort video addiction tendencyVariables

Short video addiction tendency

0.266−0.1290.3011r

<.001<.001<.001—aP value

Asthenopia

0.390−0.22810.301r

<.001<.001—<.001P value

Sleep efficiency

−0.3801−0.228−0.129r

<.001—<.001<.001P value

Depression

1−0.3800.3900.266r

—<.001<.001<.001P value

aNot applicable.
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Mediation Effect Analysis
As shown in Table 3, by controlling for sex, age, education,
and marital status, short video addiction tendency positively
predicted asthenopia (β=.305; P<.001) and depression (β=.141;
P<.001) and negatively predicted sleep efficiency (β=−.071;
P=.04). Rural older people with high short video addiction
tendency had a higher risk of asthenopia and depression as well
as lower sleep efficiency. Asthenopia positively predicted

depression (β=.275; P<.001) and negatively predicted sleep
efficiency (β=−.194; P<.001). Rural older adults with asthenopia
had a higher risk of depression and lower sleep efficiency. In
addition, sleep efficiency negatively predicted depression
(β=−.289; P<.001), which suggested that their depressive
symptoms worsened as sleep efficiency decreased. Therefore,
the short video addiction tendency can indirectly predict
depression through the chain mediation of asthenopia and sleep
efficiency. Figure 1 shows the chain mediation model.

Table 3. Analysis of the mediation effect of short video addiction tendency on depression.

P valuet test (df)βP valueF test (df)R 2ROutcome variables and predictors

<.00119.691 (5, 866)0.1020.320Asthenopia

<.0019.430 (866).305Short video addiction tendency

.012.501 (866).084Sex

.56−0.590 (866)−.020Age

.20−1.274 (866)−.044Education

.52−0.640 (866)−.021Marital status

<.00111.417 (6, 865)0.0730.271Sleep efficiency

.04−2.056 (865)−.071Short video addiction tendency

<.001−5.622 (865)−.194Asthenopia

.07−1.841 (865)−.063Sex

.960.051 (865).002Age

.0032.979 (865).104Education

.960.048 (865).002Marital status

<.00145.381 (7, 864)0.2690.519Depression

<.0014.579 (864).141Short video addiction tendency

<.0018.808 (864).275Asthenopia

<.001−9.568 (864)−.289Sleep efficiency

.75−0.323 (864)−.010Sex

.52−0.646 (864)−.020Age

.03−2.206 (864)−.069Education

.03−2.205 (864)−.066Marital status

<.00117.699 (5, 866)0.0930.305Depression

<.0018.073 (866).263Short video addiction tendency

.281.073 (866).036Sex

.43−0.790 (866)−.027Age

.001−3.287 (866)−.114Education

.03−2.207 (866)−.073Marital status
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Figure 1. Path diagram of the impact of short video addiction tendency on depression. The models control for sex, age, education, and marital status.
**P<.001; *P=.04.

Table 4 displays the results of the mediating effects test based
on the bias-corrected bootstrapping procedure. The direct effect
of short video addiction tendency on depression was .141 (95%
CI .065-.162), accounting for 53.61% of the total effect. The
total indirect effect was .122 (95% CI .088-.159), accounting
for 46.39% of the total effect, and it consisted of 3 paths: path
1 was short video addiction tendency→asthenopia→depression
(β=.084, 95% CI .059-.114), path 2 was short video

addiction→sleep efficiency→depression (β=.021, 95% CI
.001-.043),  and path 3 was short  video
addiction→asthenopia→sleep efficiency→depression (β=.017,
95% CI .010-.026). The ratios of the indirect effects of paths 1,
2, and 3 to the total effect were 31.94%, 7.99%, and 6.46%,
respectively. By comparing all effect values, we found that the
direct effect of short video addiction tendency on depression
was dominant, followed by the indirect path 1.

Table 4. Testing the pathways of the mediation model.

Mediation (%)β (SE; 95% CI)Pathway

100.263 (.026; .160-.263)Total effect

53.61.141 (.025; .065-.162)Direct effects

46.39.122 (.018; .088-.159)Total indirect effect

31.94.084 (.014; .059-.114)Indirect path 1

7.99.021 (.011; .001-.043)Indirect path 2

6.46.017 (.004; .010-.026)Indirect path 3

Discussion

Principal Findings
Depression is a challenging problem in geriatric health
management. This study is the first to examine the mediating
role of asthenopia and sleep efficiency in the relationship
between short video addiction tendency and depression among
rural older adults. Our findings were complementary to existing
studies, which deepened the understanding of the mechanism
between short video addiction tendency and depression and
provided new ideas and evidence for effective prevention and
intervention strategies for depression among older adults in the
future.

We verified the relationship between short video addiction
tendency and depression. This study found that the short video
addiction tendency of rural older adults had a significant positive
predictive effect on the risk of depression, which was consistent
with previous studies [64,65]. The reason for this may be that
users of social media platforms, such as short video apps, are

more accustomed to uploading pleasant information about their
successes and experiences, which makes other users
unconsciously fall into the trap of making upward comparisons
[66]. After realizing the gap between themselves and others,
they may develop pessimistic emotions such as frustration and
anxiety, reducing their life satisfaction and sense of well-being,
which can have a negative impact on their mental health and
even lead to depression [67]. Besides, short video apps can
recommend personalized content that users may be interested
in through intelligent algorithms, which can form information
cocoons that lack diversity [68]. It can affect an individual’s
mental health from 2 aspects: on the one hand, the platform
may recommend more content that tends to trigger upward
comparisons to the account, thereby reinforcing the impact of
this psychological behavior; on the other hand, the information
cocoon caused by algorithms can inhibit an individual’s
exposure to new things, resulting in a restricted horizon. If
individuals watch short videos with highly similar content for
a long time, their sense of satisfaction and happiness will
continue to weaken, which will lead to boredom, irritability,
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and other negative emotions. Previous research has revealed
that addiction to short video apps occupies time and
opportunities for social interaction in real life and intensifies
the indifference to real-life relationships, which ultimately
makes it difficult for individuals to obtain timely and adequate
emotional needs and social support and cause varying degrees
of social maladjustment, increasing their loneliness and
depressive symptoms [69]. In addition, it has been found that
prolonged screen use and depression could potentially be linked
due to pain in certain parts of the body, such as the head and
neck [70]. Meanwhile, older people have lower levels of digital
literacy [71]. Weak cybersecurity awareness and poor ability
to recognize false and fraudulent information can increase the
probability of exposure to negative cyber events [72]. They may
also develop cognitive biases due to misleading content, such
as inappropriate interpretations of health information, leading
to more intense feelings of helplessness and depressive
symptoms. In addition, the established evidence [73] suggests
that people with low digital literacy have more difficulty in
recognizing the presence of addiction and taking appropriate
actions in time to adjust, thus exacerbating the detrimental
effects of short video addiction on mental and physical health.

In this study, we confirmed the mediating role of asthenopia in
the relationship between short video addiction tendency and
depression for the first time. We found that if rural older adults
had high levels of dependence on short video apps, they may
experience asthenopia, thereby increasing the risk of depression.
First, a short video addiction tendency can increase the risk of
asthenopia. Mobile phones can emit more radiation with
increasing frequency and duration of use, leading to oxidative
stress in the corneal and lens tissues [74]; thus, exacerbating
symptoms of ocular discomfort, such as eye pain, dry eyes, and
photophobia. Previous studies have suggested [75,76] that screen
time is associated with blink frequency and eyelid closure, which
can affect ocular comfort and visual clarity by decreasing tear
film stability and increasing pressure on the cornea. Moreover,
watching short videos implies that an individual’s eyes are
continuously in focus for a certain period [77], increasing the
pressure on eye movements, which is, in essence, an important
mechanism to contribute to asthenopia. Second, previous
research [78,79] has shown that issues related to ocular surface
health are risk factors for psychiatric systemic disorders. Ocular
discomfort symptoms can significantly increase an individual’s
mental stress and reduce subjective well-being and quality of
life [80,81], resulting in an increased risk of depression. Meher
and Gharge [82] concluded that visual impairment prevented
individuals from effectively communicating and interacting
with others, making them more likely to feel lonely and socially
isolated, and more prone to depression. Furthermore, asthenopia
may negatively impact an individual’s mental health through
physical functional limitations [83]. A recent study [84] has
proven that there was a significant positive dose-response
relationship between the levels of physical activity and mental
health status. Appropriate physical activity plays a crucial role
in enhancing life satisfaction and prevention and intervention
for depression [85].

Our study also demonstrated the mediating role of sleep
efficiency in the relationship between short video addiction

tendency and depression. This implies that short video addiction
tendency may decrease an individual’s sleep efficiency, which
in turn leads to the occurrence of depression. First, short video
addiction tendency was associated with a subsequent decline
in sleep efficiency, which is in line with published evidence
[45]. Watching short videos before going to bed can lead to
conscious or unconscious sleep delay behavior [86], shortening
the duration of sleep. Immersion theory [87] is considered able
to appropriately explain this point, that is, when individuals are
immersed in short video apps, they tend to reduce their
perception of time. Other studies have shown that nighttime
screen exposure inhibits the pineal gland from synthesizing and
secreting melatonin [88], which is a marker that regulates
circadian rhythms [89]. Decreased levels of melatonin can
trigger a range of sleep disorders, such as difficulty in falling
asleep and an increased number of nighttime awakenings [90].
In addition, according to the sleep disruption process theory
[91,92], watching short videos before bedtime may stimulate
neuronal cells in the brain through cognitive and emotional
arousal, making it difficult to create favorable sleep preparation
conditions. Second, sleep efficiency can positively predict
depression. Jaussent et al [93] suggested that difficulty in falling
asleep and maintaining sleep were independent risk factors for
depressive symptoms. Lack of sleep can lead to uncontrolled
emotional regulation, which destroys the stability of emotions,
and may accelerate the occurrence and development of
depression in severe cases [94]. Cognitive impairment may also
be a bridge between sleep efficiency and depression. A meta-
analysis [95] indicated that individuals with mild cognitive
impairment had significantly lower sleep efficiency than those
with healthy cognition, and poor sleep efficiency seemed to be
relevant to subsequent cognitive impairment. It has been proven
that sleep disorders impede the generation of cortical gaps and
reduce the rate of clearing Aβ substances from the brain, which
in turn leads to cognitive decline [96]. Meanwhile, people with
cognitive impairment may be more susceptible to mood
disorders and emotional apathy, which can promote depression
[97,98]. Moreover, researchers found that neuroendocrine
system disorders caused by poor sleep quality were prone to
elevated levels of glucocorticoid hormones, melatonin
dysregulation, and chronic inflammation, all of which were
associated with the incidence of depression [99].

We also found a significant pathway of short video addiction
tendency→asthenopia→sleep efficiency→depression in this
study. The model indicates that the chain relationship between
asthenopia and sleep efficiency also mediates the association
between short video addiction tendency and depression.
Numerous studies [100,101] have shown that the higher the
degree of short video addiction tendency, the more pronounced
the symptoms of asthenopia. There is a significant association
between asthenopia and reduced sleep efficiency [83,102], and
low sleep efficiency is a risk factor for depression [103]. In
other words, the higher the level of short video addiction
tendency exhibited by rural older adults, the more severe
asthenopia they may have. Furthermore, these adverse symptoms
associated with asthenopia can further reduce sleep efficiency,
thereby threatening their mental health. This model tells us that
poorer sleep efficiency is probably the result of asthenopia.
When rural older people experience asthenopia, they are more
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likely to have adverse sleep problems, which can increase the
risk of depression.

Limitations
Certain limitations should be recognized in this study. First, the
causality between the study variables could not be ascertained
due to the design of the cross-sectional survey. Second, the data
used in the study were obtained from self-report procedures,
which may be subject to information bias. Third, except for
asthenopia and sleep efficiency, there may be other mediating
variables in the relationship between short video addiction
tendency and depression, which need to be further explored in
the future. Fourth, the covariates included in our study were
limited, and some factors that may be related to the key variables
were not observed. Finally, this study was restricted to rural
areas of 2 provinces in China. To ensure the generalizability of

the conclusions, follow-up studies should continue to expand
the coverage of the survey in terms of population and region.

Conclusions
This study extended the previous literature by providing insight
into how short video addiction tendency contributes to
depression among rural older adults. Our results indicated that
a higher level of short video addiction tendency was associated
with a higher risk of depression. Asthenopia and sleep efficiency
can separately mediate the relationship between short video
addiction tendency and depression. In addition, asthenopia and
sleep efficiency could also sequentially mediate the relationship
between short video addiction tendency and depression.
Therefore, prevention and intervention programs for depression
among rural older adults could be targeted to reduce the degree
of short video addiction tendency, alleviate asthenopia, and
enhance sleep efficiency.

Acknowledgments
The authors thank all the participants for their contributions to this study. This work was supported by the National Natural
Science Foundation of China (72274140), the Talent Project of Shandong Province (tsqn202312250), and the Natural Science
Foundation of Shandong Province (ZR2024MG028).

Data Availability
The datasets used and analyzed during this study are available from the corresponding authors upon reasonable request.

Authors' Contributions
PD, X Zhang, and WY contributed equally as the first authors. ZL, KS, and ZC contributed equally as cocorresponding authors.
Conceptualization, methodology, validation, formal analysis, investigation, data curation, writing (original draft preparation,
reviewing, and editing of the paper), and project administration were done by PD, X Zhang, and WY. Investigation, resources,
data curation, and formal analysis were managed by YS, MX, HL, and X Zhuge. Conceptualization, methodology, supervision,
writing (reviewing and editing of the paper), and project administration were performed by ZL, KS, and ZC. All authors have
read and agreed to the published version of the manuscript.

Conflicts of Interest
None declared.

References

1. Lv S, Yang N, Lu Y, Zhang G, Zhong X, Cui Y, et al. The therapeutic potential of traditional Chinese medicine in depression:
focused on the modulation of neuroplasticity. Front Pharmacol. Aug 26, 2024;15:1426769. [FREE Full text] [doi:
10.3389/fphar.2024.1426769] [Medline: 39253375]

2. Zhang H, Xing Y, Zhang Y, Sheng S, Zhang L, Dong Z, et al. Association between depression and quality of life in older
adults with type 2 diabetes: a moderated mediation of cognitive impairment and sleep quality. J Affect Disord. Nov 01,
2023;340:17-24. [FREE Full text] [doi: 10.1016/j.jad.2023.07.105] [Medline: 37506770]

3. Zhao X, Duan X, Shen S, Wang J. Independent and combined associations of depression and cognitive impairment with
frailty in oldest-old adults. BMC Psychol. Sep 27, 2024;12(1):502. [FREE Full text] [doi: 10.1186/s40359-024-02007-x]
[Medline: 39334453]

4. Gilsanz P, Schnaider Beeri M, Karter AJ, Quesenberry CPJ, Adams AS, Whitmer RA. Depression in type 1 diabetes and
risk of dementia. Aging Ment Health. Jul 2019;23(7):880-886. [FREE Full text] [doi: 10.1080/13607863.2018.1455167]
[Medline: 29634288]

5. Lee SY, Atteraya MS. Depression, poverty, and abuse experience in suicide ideation among older Koreans. Int J Aging
Hum Dev. Jan 2019;88(1):46-59. [doi: 10.1177/0091415018768256] [Medline: 29673253]

6. Depressive disorder (depression). World Health Organization. Mar 31, 2023. URL: https://www.who.int/news-room/
fact-sheets/detail/depression [accessed 2024-11-20]

7. Zhai Y, Li R, Zhai W, Li X, Hao Z, Xu R, et al. Analysis of the current situation and influencing factors of successful aging
among the elderly in rural areas of China. Modern Prevent Med. Apr 25, 2024;51(8):1447-52+1485. [FREE Full text] [doi:
10.20043/j.cnki.MPM.202306518]

J Med Internet Res 2025 | vol. 27 | e75938 | p. 9https://www.jmir.org/2025/1/e75938
(page number not for citation purposes)

Dong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://doi.org/10.3389/fphar.2024.1426769
http://dx.doi.org/10.3389/fphar.2024.1426769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39253375&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(23)00956-4
http://dx.doi.org/10.1016/j.jad.2023.07.105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37506770&dopt=Abstract
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-024-02007-x
http://dx.doi.org/10.1186/s40359-024-02007-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39334453&dopt=Abstract
https://europepmc.org/abstract/MED/29634288
http://dx.doi.org/10.1080/13607863.2018.1455167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29634288&dopt=Abstract
http://dx.doi.org/10.1177/0091415018768256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29673253&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/depression
https://www.who.int/news-room/fact-sheets/detail/depression
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=XDYF202408018&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=oyni3UJ/PAfhfJvW9v/z5PDgWhcTuQUT3AqCPfJNoHsd2ZMje3IiJ/NGSaebG8q0GicHeNCIpsMeqbt1AS3AEDwdQeecLUojT/Pj1gvXUMEq4aUUQfr7i2x7IB0JkLQD5R+GGDMxv1KpSXGN2Rb/NemRJe4uDbYGeKjCT+IxHwc=
http://dx.doi.org/10.20043/j.cnki.MPM.202306518
http://www.w3.org/Style/XSL
http://www.renderx.com/


8. Wang Y, Chen Q, Liu L. Detection rate of depression and its influencing factors in Chinese elderly: a meta-analysis. Chin
Gen Pract. Aug 02, 2023;26(34):4329-4335. [FREE Full text] [doi: 10.12114/j.issn.1007-9572.2023.0269]

9. Ronneberg CR, Miller EA, Dugan E, Porell F. The protective effects of religiosity on depression: a 2-year prospective
study. Gerontologist. Jun 2016;56(3):421-431. [doi: 10.1093/geront/gnu073] [Medline: 25063937]

10. Shon C, Kim J. The factors related to depressive symptoms in urban older adults in South Korea: a study based on the Seoul
Aging Survey. BMC Geriatr. Aug 01, 2024;24(1):644. [FREE Full text] [doi: 10.1186/s12877-024-05241-5] [Medline:
39090560]

11. Kumar M, Ruikar M, Surya VL. Depression among older adults in an urban slum of Raipur city - a community based
cross-sectional study. BMC Geriatr. Nov 02, 2023;23(1):709. [FREE Full text] [doi: 10.1186/s12877-023-04402-2] [Medline:
37914986]

12. Zhu C, Jiang Y, Lei H, Wang H, Zhang C. The relationship between short-form video use and depression among Chinese
adolescents: examining the mediating roles of need gratification and short-form video addiction. Heliyon. Apr 26,
2024;10(9):e30346. [FREE Full text] [doi: 10.1016/j.heliyon.2024.e30346] [Medline: 38707427]

13. The 54th statistical report on internet development in China released. China Internet Network Information Center. Aug 29,
2024. URL: https://www.cnnic.cn/n4/2024/0828/c208-11063.html [accessed 2024-11-20]

14. Beijing News, Beijing TV and other media reported the achievements of professor Peng Huamao of the department of
psychology: research report on emotional care for the elderly and the use value of short videos. Department of Psychology,
Beijing Normal University. Nov 17, 2023. URL: https://psych.bnu.edu.cn/xwzx/xwdt/98a7e42f98b3486fbcb812e9b0c138b6.
htm [accessed 2025-03-10]

15. Wang Y, Chen Y, Liu C. The relationship between social media usage and loneliness among younger and older adults: the
moderating effect of shyness. BMC Psychol. Jun 11, 2024;12(1):343. [FREE Full text] [doi: 10.1186/s40359-024-01727-4]
[Medline: 38863021]

16. Shiraly R, Yaghooti F, Griffiths MD. The mediating and moderating effects of psychological distress on the relationship
between social media use with perceived social isolation and sleep quality of late middle-aged and older adults. BMC
Geriatr. Aug 03, 2024;24(1):655. [FREE Full text] [doi: 10.1186/s12877-024-05252-2] [Medline: 39097680]

17. Niu Z, Willoughby J, Zhou R. Associations of health literacy, social media use, and self-efficacy with health
information-seeking intentions among social media users in China: cross-sectional survey. J Med Internet Res. Feb 25,
2021;23(2):e19134. [FREE Full text] [doi: 10.2196/19134] [Medline: 33629955]

18. Zhai G, Su J, Chen Z, Feng Y, Jiang Y, Liu T, et al. The relationships between short video usage and subjective well-being:
mediation models and network analysis. Behav Sci (Basel). Nov 12, 2024;14(11):1082. [FREE Full text] [doi:
10.3390/bs14111082] [Medline: 39594382]

19. Xiong J, Zhou Z, Chen W, You Z, Zhai Z. Development of mobile phone addiction tendency scale for college students.
Chin Ment Health J. Mar 10, 2012;26(3):222-225. [FREE Full text] [doi: 10.1037/t74211-000]

20. Chen Y, Li M, Guo F, Wang X. The effect of short-form video addiction on users’ attention. Behav Inf Technol. Dec 06,
2022;42(16):2893-2910. [doi: 10.1080/0144929x.2022.2151512]

21. Jiao X, Li Y, Li L, Deng T, Zhang G. Analysis on health literacy levels among Chinese elderly aged 60 -69 years old,
2018-2022. Chin J Health Educ. Jun 20, 2024;40(6):513-7+524. [FREE Full text] [doi:
10.16168/j.cnki.issn.1002-9982.2024.06.007]

22. Mu A, Yuan S, Liu Z. Internet use and depressive symptoms among Chinese older adults: two sides of internet use. Front
Public Health. Mar 09, 2023;11:1149872. [FREE Full text] [doi: 10.3389/fpubh.2023.1149872] [Medline: 36969621]

23. Chao M, Lei J, He R, Jiang Y, Yang H. TikTok use and psychosocial factors among adolescents: comparisons of non-users,
moderate users, and addictive users. Psychiatry Res. Jul 2023;325:115247. [doi: 10.1016/j.psychres.2023.115247] [Medline:
37167877]

24. Chinese Optometric Association of Chinese Ophthalmological Society, Optometry Group of Chinese Ophthalmologist
Association. Chinese expert consensus on the diagnosis and treatment of asthenopia (2024). Chin J Ophthalmol. Apr 11,
2024;60(4):322-329. [doi: 10.3760/cma.j.cn112142-20231226-00309] [Medline: 38583055]

25. Tang Z, Zhang X, Cheng C, Xu Y, Deng G, Zhou X, et al. Correlation between mental status and prevalence of asthenopia
in Chinese college students. Graefes Arch Clin Exp Ophthalmol. Nov 2024;262(11):3649-3660. [doi:
10.1007/s00417-024-06551-5] [Medline: 38916723]

26. Wajuihian SO, Hansraj R. Accommodative anomalies in a sample of Black high school students in South Africa. Ophthalmic
Epidemiol. Oct 02, 2016;23(5):316-323. [doi: 10.3109/09286586.2016.1155715] [Medline: 27254117]

27. Portello JK, Rosenfield M, Bababekova Y, Estrada JM, Leon A. Computer-related visual symptoms in office workers.
Ophthalmic Physiol Opt. Sep 07, 2012;32(5):375-382. [doi: 10.1111/j.1475-1313.2012.00925.x] [Medline: 22775070]

28. Kandel H, Khadka J, Goggin M, Pesudovs K. Impact of refractive error on quality of life: a qualitative study. Clin Exp
Ophthalmol. Sep 15, 2017;45(7):677-688. [doi: 10.1111/ceo.12954] [Medline: 28370795]

29. Lin N, Wu X, Zhang J, Liu Y, Yang M, Deng R, et al. Determinants of asthenopia among different age groups in adults.
Chin J Optom Ophthalmol Vis Sci. Feb 25, 2024;26(2):89-97. [FREE Full text] [doi:
10.3760/cma.j.cn115909-20231107-00177]

J Med Internet Res 2025 | vol. 27 | e75938 | p. 10https://www.jmir.org/2025/1/e75938
(page number not for citation purposes)

Dong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.chinagp.net/CN/10.12114/j.issn.1007-9572.2023.0269
http://dx.doi.org/10.12114/j.issn.1007-9572.2023.0269
http://dx.doi.org/10.1093/geront/gnu073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25063937&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-024-05241-5
http://dx.doi.org/10.1186/s12877-024-05241-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39090560&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04402-2
http://dx.doi.org/10.1186/s12877-023-04402-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37914986&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(24)06377-1
http://dx.doi.org/10.1016/j.heliyon.2024.e30346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38707427&dopt=Abstract
https://www.cnnic.cn/n4/2024/0828/c208-11063.html
https://psych.bnu.edu.cn/xwzx/xwdt/98a7e42f98b3486fbcb812e9b0c138b6.htm
https://psych.bnu.edu.cn/xwzx/xwdt/98a7e42f98b3486fbcb812e9b0c138b6.htm
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-024-01727-4
http://dx.doi.org/10.1186/s40359-024-01727-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38863021&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-024-05252-2
http://dx.doi.org/10.1186/s12877-024-05252-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39097680&dopt=Abstract
https://www.jmir.org/2021/2/e19134/
http://dx.doi.org/10.2196/19134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33629955&dopt=Abstract
https://www.mdpi.com/resolver?pii=bs14111082
http://dx.doi.org/10.3390/bs14111082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39594382&dopt=Abstract
https://doi.org/10.1037/t74211-000
http://dx.doi.org/10.1037/t74211-000
http://dx.doi.org/10.1080/0144929x.2022.2151512
https://kns.cnki.net/kcms2/article/abstract?v=GkDm8A2i92V8HNavMYZaORluTvnw_Ar_aBADtLfMq3fVYIng362xwj4oYjXzxSJWibP3czW3oj6e_36Qca7btnkkedXfU4MOOjaO7yJ9G5JKNMffZ0FurOS5_-X8Q7XJLR0I_VwUtleXi6hH7c2hkn8qwWtb_2LLUGkAVaClTC33m3tiknOi6A==&uniplatform=NZKPT&language=CHS
http://dx.doi.org/10.16168/j.cnki.issn.1002-9982.2024.06.007
https://europepmc.org/abstract/MED/36969621
http://dx.doi.org/10.3389/fpubh.2023.1149872
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36969621&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2023.115247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37167877&dopt=Abstract
http://dx.doi.org/10.3760/cma.j.cn112142-20231226-00309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38583055&dopt=Abstract
http://dx.doi.org/10.1007/s00417-024-06551-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38916723&dopt=Abstract
http://dx.doi.org/10.3109/09286586.2016.1155715
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27254117&dopt=Abstract
http://dx.doi.org/10.1111/j.1475-1313.2012.00925.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22775070&dopt=Abstract
http://dx.doi.org/10.1111/ceo.12954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28370795&dopt=Abstract
https://rs.yiigle.com/cmaid/1490329
http://dx.doi.org/10.3760/cma.j.cn115909-20231107-00177
http://www.w3.org/Style/XSL
http://www.renderx.com/


30. Xu Y, Deng G, Wang W, Xiong S, Xu X. Correlation between handheld digital device use and asthenopia in Chinese
college students: a Shanghai study. Acta Ophthalmol. May 2019;97(3):e442-e447. [FREE Full text] [doi: 10.1111/aos.13885]
[Medline: 30272832]

31. Choi JH, Li Y, Kim SH, Jin R, Kim YH, Choi W, et al. The influences of smartphone use on the status of the tear film and
ocular surface. PLoS One. Oct 31, 2018;13(10):e0206541. [FREE Full text] [doi: 10.1371/journal.pone.0206541] [Medline:
30379901]

32. Blehm C, Vishnu S, Khattak A, Mitra S, Yee RW. Computer vision syndrome: a review. Surv Ophthalmol. May
2005;50(3):253-262. [FREE Full text] [doi: 10.1016/j.survophthal.2005.02.008] [Medline: 15850814]

33. Han C, Liu R, Liu R, Zhu Z, Yu R, Ma L. Prevalence of asthenopia and its risk factors in Chinese college students. Int J
Ophthalmol. Oct 18, 2013;6(5):718-722. [FREE Full text] [doi: 10.3980/j.issn.2222-3959.2013.05.31] [Medline: 24195055]

34. Alkozi HA, Alhudhayf HA, Alawad NM. Association between dry eye disease with anxiety and depression among medical
sciences students in Qassim region: cortisol levels in tears as a stress biomarker. J Multidiscip Healthc. Sep 30,
2024;17:4549-4557. [FREE Full text] [doi: 10.2147/JMDH.S488956] [Medline: 39371400]

35. Tsai SY, Lee PL, Gordon C, Cayanan E, Lee CN. Objective sleep efficiency but not subjective sleep quality is associated
with longitudinal risk of depression in pregnant women: a prospective observational cohort study. Int J Nurs Stud. Aug
2021;120:103966. [doi: 10.1016/j.ijnurstu.2021.103966] [Medline: 34051587]

36. Gordon NP, Yao JH, Brickner LA, Lo JC. Prevalence of sleep-related problems and risks in a community-dwelling older
adult population: a cross-sectional survey-based study. BMC Public Health. Nov 08, 2022;22(1):2045. [FREE Full text]
[doi: 10.1186/s12889-022-14443-8] [Medline: 36348296]

37. Bao Y, Han Y, Ma J, Wang R, Shi L, Wang T, et al. Cooccurrence and bidirectional prediction of sleep disturbances and
depression in older adults: meta-analysis and systematic review. Neurosci Biobehav Rev. Apr 2017;75:257-273. [doi:
10.1016/j.neubiorev.2017.01.032] [Medline: 28179129]

38. Desjardins S, Lapierre S, Hudon C, Desgagné A. Factors involved in sleep efficiency: a population-based study of
community-dwelling elderly persons. Sleep. May 01, 2019;42(5):zsz038. [FREE Full text] [doi: 10.1093/sleep/zsz038]
[Medline: 30768200]

39. Didikoglu A, Maharani A, Tampubolon G, Canal MM, Payton A, Pendleton N. Longitudinal sleep efficiency in the elderly
and its association with health. J Sleep Res. Jun 16, 2020;29(3):e12898. [doi: 10.1111/jsr.12898] [Medline: 31313420]

40. Blackwell T, Yaffe K, Laffan A, Ancoli-Israel S, Redline S, Ensrud KE, et al. Associations of objectively and subjectively
measured sleep quality with subsequent cognitive decline in older community-dwelling men: the MrOS sleep study. Sleep.
Apr 01, 2014;37(4):655-663. [FREE Full text] [doi: 10.5665/sleep.3562] [Medline: 24899757]

41. Lee M, Choh AC, Demerath EW, Knutson KL, Duren DL, Sherwood RJ, et al. Sleep disturbance in relation to health-related
quality of life in adults: the Fels Longitudinal Study. J Nutr Health Aging. Jun 2009;13(6):576-583. [FREE Full text] [doi:
10.1007/s12603-009-0110-1] [Medline: 19536428]

42. Hirshkowitz M, Whiton K, Albert SM, Alessi C, Bruni O, DonCarlos L, et al. National Sleep Foundation's sleep time
duration recommendations: methodology and results summary. Sleep Health. Mar 2015;1(1):40-43. [doi:
10.1016/j.sleh.2014.12.010] [Medline: 29073412]

43. Du M, Liu M, Liu J. The association between sleep duration and risk of mortality in Chinese older adults: a national cohort
study. J Clin Sleep Med. Sep 01, 2021;17(9):1821-1829. [FREE Full text] [doi: 10.5664/jcsm.9278] [Medline: 33913434]

44. Lee JH. Study on the impact of sedentary behavior on sleep quality among rural elderly people in Shandong Province.
Tongfang Knowledge Network. 2022. URL: https://tinyurl.com/2aavjcmu [accessed 2025-06-24]

45. Christensen MA, Bettencourt L, Kaye L, Moturu ST, Nguyen KT, Olgin JE, et al. Direct measurements of smartphone
screen-time: relationships with demographics and sleep. PLoS One. Nov 09, 2016;11(11):e0165331. [doi:
10.1371/journal.pone.0165331] [Medline: 27829040]

46. Sümen A, Evgin D. Social media addiction in high school students: a cross-sectional study examining its relationship with
sleep quality and psychological problems. Child Indic Res. Aug 03, 2021;14(6):2265-2283. [FREE Full text] [doi:
10.1007/s12187-021-09838-9] [Medline: 34367373]

47. Paudel M, Taylor BC, Ancoli-Israel S, Blackwell T, Maglione J, Stone K, et al. Sleep disturbances and risk of depression
in older men. Sleep. Jul 01, 2013;36(7):1033-1040. [FREE Full text] [doi: 10.5665/sleep.2804] [Medline: 23814340]

48. Furihata R, Saitoh K, Suzuki M, Jike M, Kaneita Y, Ohida T, et al. A composite measure of sleep health is associated with
symptoms of depression among Japanese female hospital nurses. Compr Psychiatry. Feb 2020;97:152151. [FREE Full text]
[doi: 10.1016/j.comppsych.2019.152151] [Medline: 31954287]

49. Yan B, Zhao B, Jin X, Xi W, Yang J, Yang L, et al. Sleep efficiency may predict depression in a large population-based
study. Front Psychiatry. Apr 13, 2022;13:838907. [FREE Full text] [doi: 10.3389/fpsyt.2022.838907] [Medline: 35492719]

50. Lim JA, Yun JY, Choi SH, Park S, Suk HW, Jang JH. Greater variability in daily sleep efficiency predicts depression and
anxiety in young adults: estimation of depression severity using the two-week sleep quality records of wearable devices.
Front Psychiatry. Nov 07, 2022;13:1041747. [FREE Full text] [doi: 10.3389/fpsyt.2022.1041747] [Medline: 36419969]

51. Ayaki M, Kawashima M, Negishi K, Kishimoto T, Mimura M, Tsubota K. Sleep and mood disorders in dry eye disease
and allied irritating ocular diseases. Sci Rep. Mar 01, 2016;6(1):22480. [FREE Full text] [doi: 10.1038/srep22480] [Medline:
26927330]

J Med Internet Res 2025 | vol. 27 | e75938 | p. 11https://www.jmir.org/2025/1/e75938
(page number not for citation purposes)

Dong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://onlinelibrary.wiley.com/doi/10.1111/aos.13885
http://dx.doi.org/10.1111/aos.13885
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30272832&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0206541
http://dx.doi.org/10.1371/journal.pone.0206541
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30379901&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/15850814/
http://dx.doi.org/10.1016/j.survophthal.2005.02.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15850814&dopt=Abstract
https://europepmc.org/abstract/MED/24195055
http://dx.doi.org/10.3980/j.issn.2222-3959.2013.05.31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24195055&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.2147/JMDH.S488956?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.2147/JMDH.S488956
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39371400&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2021.103966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34051587&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14443-8
http://dx.doi.org/10.1186/s12889-022-14443-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36348296&dopt=Abstract
http://dx.doi.org/10.1016/j.neubiorev.2017.01.032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28179129&dopt=Abstract
https://europepmc.org/abstract/MED/30768200
http://dx.doi.org/10.1093/sleep/zsz038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30768200&dopt=Abstract
http://dx.doi.org/10.1111/jsr.12898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31313420&dopt=Abstract
https://europepmc.org/abstract/MED/24899757
http://dx.doi.org/10.5665/sleep.3562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24899757&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1279-7707(23)02544-7
http://dx.doi.org/10.1007/s12603-009-0110-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19536428&dopt=Abstract
http://dx.doi.org/10.1016/j.sleh.2014.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29073412&dopt=Abstract
https://europepmc.org/abstract/MED/33913434
http://dx.doi.org/10.5664/jcsm.9278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33913434&dopt=Abstract
https://tinyurl.com/2aavjcmu
http://dx.doi.org/10.1371/journal.pone.0165331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27829040&dopt=Abstract
https://europepmc.org/abstract/MED/34367373
http://dx.doi.org/10.1007/s12187-021-09838-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34367373&dopt=Abstract
https://europepmc.org/abstract/MED/23814340
http://dx.doi.org/10.5665/sleep.2804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23814340&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0010-440X(19)30074-4
http://dx.doi.org/10.1016/j.comppsych.2019.152151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31954287&dopt=Abstract
https://europepmc.org/abstract/MED/35492719
http://dx.doi.org/10.3389/fpsyt.2022.838907
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35492719&dopt=Abstract
https://europepmc.org/abstract/MED/36419969
http://dx.doi.org/10.3389/fpsyt.2022.1041747
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36419969&dopt=Abstract
https://doi.org/10.1038/srep22480
http://dx.doi.org/10.1038/srep22480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26927330&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


52. An Y, Kim H. Sleep disorders, mental health, and dry eye disease in South Korea. Sci Rep. Jun 30, 2022;12(1):11046.
[FREE Full text] [doi: 10.1038/s41598-022-14167-0] [Medline: 35773440]

53. Lin N, Zhu Y, Wu X, Yang M, Lu F, Deng R. Prevalence and determinants of asthenopia among ophthalmologists in China:
a national cross-sectional survey. Front Public Health. Dec 29, 2023;11:1290811. [FREE Full text] [doi:
10.3389/fpubh.2023.1290811] [Medline: 38222083]

54. Mohebbi M, Nguyen V, McNeil JJ, Woods RL, Nelson MR, Shah RC, et al. Psychometric properties of a short form of the
Center for Epidemiologic Studies Depression (CES-D-10) scale for screening depressive symptoms in healthy community
dwelling older adults. Gen Hosp Psychiatry. Mar 2018;51:118-125. [doi: 10.1016/j.genhosppsych.2017.08.002] [Medline:
28890280]

55. Fu H, Si L, Guo R. What is the optimal cut-off point of the 10-item Center for Epidemiologic Studies Depression Scale for
screening depression among Chinese individuals aged 45 and over? An exploration using latent profile analysis. Front
Psychiatry. Mar 14, 2022;13:820777. [FREE Full text] [doi: 10.3389/fpsyt.2022.820777] [Medline: 35360127]

56. Chen H, Mui AC. Factorial validity of the Center for Epidemiologic Studies Depression Scale short form in older population
in China. Int Psychogeriatr. Jan 14, 2014;26(1):49-57. [doi: 10.1017/s1041610213001701]

57. Zhang X, Wu Y, Liu S. Exploring short-form video application addiction: socio-technical and attachment perspectives.
Telemat Inform. Sep 2019;42:101243. [doi: 10.1016/j.tele.2019.101243]

58. Choi SB, Lim MS. Effects of social and technology overload on psychological well-being in young South Korean adults:
the mediatory role of social network service addiction. Comput Human Behav. Aug 2016;61:245-254. [doi:
10.1016/j.chb.2016.03.032]

59. Deng R, Tian L, Sun X, Zhang J, Lin N, Lin Y, et al. Development of an asthenopia survey questionnaire for general
surveys. Chin J Ophthalmol. Jun 11, 2023;59(6):452-459. [doi: 10.3760/cma.j.cn112142-20220712-00339] [Medline:
37264575]

60. Reed DL, Sacco WP. Measuring sleep efficiency: what should the denominator be? J Clin Sleep Med. Feb
2016;12(2):263-266. [FREE Full text] [doi: 10.5664/jcsm.5498] [Medline: 26194727]

61. Hayes AF, Rockwood NJ. Conditional process analysis: concepts, computation, and advances in the modeling of the
contingencies of mechanisms. Am Behav Sci. Jul 17, 2019;64(1):19-54. [doi: 10.1177/0002764219859633]

62. Hayes AF. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach. New
York, NY. Guilford Publications; 2013.

63. Schober P, Boer C, Schwarte LA. Correlation coefficients: appropriate use and interpretation. Anesth Analg. May
2018;126(5):1763-1768. [doi: 10.1213/ANE.0000000000002864] [Medline: 29481436]

64. Ye X, Zhang W, Zhao F. Depression and internet addiction among adolescents: a meta-analysis. Psychiatry Res. Aug
2023;326:115311. [doi: 10.1016/j.psychres.2023.115311] [Medline: 37348449]

65. Shensa A, Escobar-Viera CG, Sidani JE, Bowman ND, Marshal MP, Primack BA. Problematic social media use and
depressive symptoms among U.S. young adults: a nationally-representative study. Soc Sci Med. Jun 2017;182:150-157.
[FREE Full text] [doi: 10.1016/j.socscimed.2017.03.061] [Medline: 28446367]

66. Appel H, Gerlach AL, Crusius J. The interplay between Facebook use, social comparison, envy, and depression. Curr Opin
Psychol. Jun 2016;9:44-49. [doi: 10.1016/j.copsyc.2015.10.006]

67. Dibb B. Social media use and perceptions of physical health. Heliyon. Jan 08, 2019;5(1):e00989. [FREE Full text] [doi:
10.1016/j.heliyon.2018.e00989] [Medline: 30671555]

68. He Y, Liu D, Guo R, Guo S. Information cocoons on short video platforms and its influence on depression among the
elderly: a moderated mediation model. Psychol Res Behav Manag. Jul 03, 2023;16:2469-2480. [FREE Full text] [doi:
10.2147/PRBM.S415832] [Medline: 37426388]

69. Herrero J, Urueña A, Torres A, Hidalgo A. Socially connected but still isolated: smartphone addiction decreases social
support over time. Soc Sci Comput Rev. Dec 04, 2017;37(1):73-88. [doi: 10.1177/0894439317742611]

70. Ng KC, Wu LH, Lam HY, Lam LK, Nip PY, Ng CM, et al. The relationships between mobile phone use and depressive
symptoms, bodily pain, and daytime sleepiness in Hong Kong secondary school students. Addict Behav. Feb
2020;101:105975. [doi: 10.1016/j.addbeh.2019.04.033] [Medline: 31076240]

71. Chai Y, Lu X, Xian G, Jing Q, Luo S. Study on the digital literacy's impact on depression in disabled older adults. Chin
Health Serv Manag. Oct 15, 2024;41(10):1180-1183. [FREE Full text]

72. Grilli MD, McVeigh KS, Hakim ZM, Wank AA, Getz SJ, Levin BE, et al. Is this phishing? Older age is associated with
greater difficulty discriminating between safe and malicious emails. J Gerontol B Psychol Sci Soc Sci. Oct 30,
2021;76(9):1711-1715. [FREE Full text] [doi: 10.1093/geronb/gbaa228] [Medline: 33378418]

73. Tso WW, Reichert F, Law N, Fu KW, de la Torre J, Rao N, et al. Digital competence as a protective factor against gaming
addiction in children and adolescents: a cross-sectional study in Hong Kong. Lancet Reg Health West Pac. Mar
2022;20:100382. [FREE Full text] [doi: 10.1016/j.lanwpc.2022.100382] [Medline: 35967602]

74. Balci M, Devrim E, Durak I. Effects of mobile phones on oxidant/antioxidant balance in cornea and lens of rats. Curr Eye
Res. Jan 2007;32(1):21-25. [doi: 10.1080/02713680601114948] [Medline: 17364731]

75. Talens-Estarelles C, García-Marqués JV, Cervino A, García-Lázaro S. Use of digital displays and ocular surface alterations:
a review. Ocul Surf. Jan 2021;19:252-265. [doi: 10.1016/j.jtos.2020.10.001] [Medline: 33053438]

J Med Internet Res 2025 | vol. 27 | e75938 | p. 12https://www.jmir.org/2025/1/e75938
(page number not for citation purposes)

Dong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://doi.org/10.1038/s41598-022-14167-0
http://dx.doi.org/10.1038/s41598-022-14167-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35773440&dopt=Abstract
https://europepmc.org/abstract/MED/38222083
http://dx.doi.org/10.3389/fpubh.2023.1290811
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38222083&dopt=Abstract
http://dx.doi.org/10.1016/j.genhosppsych.2017.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28890280&dopt=Abstract
https://europepmc.org/abstract/MED/35360127
http://dx.doi.org/10.3389/fpsyt.2022.820777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35360127&dopt=Abstract
http://dx.doi.org/10.1017/s1041610213001701
http://dx.doi.org/10.1016/j.tele.2019.101243
http://dx.doi.org/10.1016/j.chb.2016.03.032
http://dx.doi.org/10.3760/cma.j.cn112142-20220712-00339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37264575&dopt=Abstract
https://europepmc.org/abstract/MED/26194727
http://dx.doi.org/10.5664/jcsm.5498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26194727&dopt=Abstract
http://dx.doi.org/10.1177/0002764219859633
http://dx.doi.org/10.1213/ANE.0000000000002864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29481436&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2023.115311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37348449&dopt=Abstract
https://europepmc.org/abstract/MED/28446367
http://dx.doi.org/10.1016/j.socscimed.2017.03.061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28446367&dopt=Abstract
http://dx.doi.org/10.1016/j.copsyc.2015.10.006
https://linkinghub.elsevier.com/retrieve/pii/S2405-8440(18)33748-4
http://dx.doi.org/10.1016/j.heliyon.2018.e00989
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30671555&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.2147/PRBM.S415832?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.2147/PRBM.S415832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37426388&dopt=Abstract
http://dx.doi.org/10.1177/0894439317742611
http://dx.doi.org/10.1016/j.addbeh.2019.04.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31076240&dopt=Abstract
https://my.wanfangdata.com.cn/auth/user/alllogin.do?service=https%3A%2F%2Ff.wanfangdata.com.cn%2Fonline%2Fpc%2Fperiodical_html%2Fzgwssygl202410019%3Ftransaction%3D%257B%2522id%2522%253A%2522%2522%2C%2522transferOutAccountsStatus%2522%253A%255B%255D%2C%2522transaction%2522%253A%257B%2522id%2522%253A%25221937675433654894592%2522%2C%2522status%2522%253A1%2C%2522createDateTime%2522%253A1750812798309%2C%2522payDateTime%2522%253A1750812798309%2C%2522authToken%2522%253A%2522TGT-574514-LEulGy94qdD0ZbbfPh5upgmnd7b0BB3RXPjonhqrglmjie5LxQ-auth-iploginservice-79c46fff65-skqn9%2522%2C%2522user%2522%253A%257B%2522accountType%2522%253A%2522Group%2522%2C%2522key%2522%253A%2522wfyxy%2522%257D%2C%2522transferIn%2522%253A%257B%2522accountType%2522%253A%2522Income%2522%2C%2522key%2522%253A%2522PeriodicalFulltext%2522%257D%2C%2522transferOut%2522%253A%257B%2522GTimeLimit.wfyxy%2522%253A3.0%257D%2C%2522turnover%2522%253A3.0%2C%2522orderTurnover%2522%253A3.0%2C%2522productDetail%2522%253A%2522perio_zgwssygl202410019%2522%2C%2522productTitle%2522%253A%2522%25E6%2595%25B0%25E5%25AD%2597%25E7%25B4%25A0%25E5%2585%25BB%25E5%25AF%25B9%25E5%25A4%25B1%25E8%2583%25BD%25E8%2580%2581%25E5%25B9%25B4%25E4%25BA%25BA%25E6%258A%2591%25E9%2583%2581%25E6%25B0%25B4%25E5%25B9%25B3%25E7%259A%2584%25E5%25BD%25B1%25E5%2593%258D%2522%2C%2522userIP%2522%253A%2522210.44.95.187%2522%2C%2522organName%2522%253A%2522%25E5%25B1%25B1%25E4%25B8%259C%25E7%25AC%25AC%25E4%25BA%258C%25E5%258C%25BB%25E7%25A7%2591%25E5%25A4%25A7%25E5%25AD%25A6%2522%2C%2522memo%2522%253A%2522%257B%255C%2522expired%255C%2522%253A%255C%2522300%255C%2522%257D%2522%2C%2522orderUser%2522%253A%2522wfyxy%2522%2C%2522orderChannel%2522%253A%2522pc%2522%2C%2522payTag%2522%253A%2522%2522%2C%2522webTransactionRequest%2522%253A%2522%2522%2C%2522signature%2522%253A%2522ePKv4etLeAeh6LVropTAgxauXxJKNRWVFunTOjI4zozZ543dTlfb2Cqo7M4GBGfnaUW7y9R9TqCn%255CnP3sqfLFLOjzDjTVPe8y2UdjEp2kT43nCLyBiUD3yLCVqJ1VweduptfLv8556e1nulJmeW1pM70%252BA%255Cnn72XkIM8QOMhOCnO0XE%253D%2522%257D%2C%2522isCache%2522%253Afalse%257D
https://europepmc.org/abstract/MED/33378418
http://dx.doi.org/10.1093/geronb/gbaa228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33378418&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2666-6065(22)00002-5
http://dx.doi.org/10.1016/j.lanwpc.2022.100382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35967602&dopt=Abstract
http://dx.doi.org/10.1080/02713680601114948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17364731&dopt=Abstract
http://dx.doi.org/10.1016/j.jtos.2020.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33053438&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


76. Wang MT, Tien L, Han A, Lee JM, Kim D, Markoulli M, et al. Impact of blinking on ocular surface and tear film parameters.
Ocul Surf. Oct 2018;16(4):424-429. [doi: 10.1016/j.jtos.2018.06.001] [Medline: 29883739]

77. Németh J, Tapasztó B, Aclimandos WA, Kestelyn P, Jonas JB, De Faber JH, et al. Update and guidance on management
of myopia. European Society of Ophthalmology in cooperation with International Myopia Institute. Eur J Ophthalmol. May
05, 2021;31(3):853-883. [FREE Full text] [doi: 10.1177/1120672121998960] [Medline: 33673740]

78. Han SB, Yang HK, Hyon JY, Wee WR. Association of dry eye disease with psychiatric or neurological disorders in elderly
patients. Clin Interv Aging. May 15, 2017;12:785-792. [doi: 10.2147/cia.s137580]

79. van der Vaart R, Weaver MA, Lefebvre C, Davis RM. The association between dry eye disease and depression and anxiety
in a large population-based study. Am J Ophthalmol. Mar 2015;159(3):470-474. [FREE Full text] [doi:
10.1016/j.ajo.2014.11.028] [Medline: 25461298]

80. Negishi K, Ayaki M, Kawashima M, Tsubota K. Sleep and subjective happiness between the ages 40 and 59 in relation to
presbyopia and dry eye. PLoS One. Apr 23, 2021;16(4):e0250087. [FREE Full text] [doi: 10.1371/journal.pone.0250087]
[Medline: 33891599]

81. Morthen MK, Magno MS, Utheim TP, Snieder H, Hammond CJ, Vehof J. The physical and mental burden of dry eye
disease: a large population-based study investigating the relationship with health-related quality of life and its determinants.
Ocul Surf. Jul 2021;21:107-117. [FREE Full text] [doi: 10.1016/j.jtos.2021.05.006] [Medline: 34044135]

82. Meher T, Gharge S. Visual and hearing impairment and their association with depression among middle-aged and older
individuals in India: evidence from a cross-sectional study. Int J Geriatr Psychiatry. May 24, 2022;37(5):1-12. [doi:
10.1002/gps.5716] [Medline: 35466468]

83. Stack RJ, Southworth S, Fisher BA, Barone F, Buckley CD, Rauz S, et al. A qualitative exploration of physical, mental
and ocular fatigue in patients with primary Sjögren's Syndrome. PLoS One. Oct 31, 2017;12(10):e0187272. [FREE Full
text] [doi: 10.1371/journal.pone.0187272] [Medline: 29088284]

84. Fluetsch N, Levy C, Tallon L. The relationship of physical activity to mental health: a 2015 behavioral risk factor surveillance
system data analysis. J Affect Disord. Jun 15, 2019;253:96-101. [doi: 10.1016/j.jad.2019.04.086] [Medline: 31029858]

85. Zhang Y, Zhou M, Yin Z, Zhuang W, Wang Y. Relationship between physical activities and mental health in older people:
a bibliometric analysis. Front Psychiatry. Oct 21, 2024;15:1424745. [doi: 10.3389/fpsyt.2024.1424745] [Medline: 39497901]

86. Zhao Z, Kou Y. Effect of short video addiction on the sleep quality of college students: chain intermediary effects of physical
activity and procrastination behavior. Front Psychol. Jan 11, 2023;14:1287735. [FREE Full text] [doi:
10.3389/fpsyg.2023.1287735] [Medline: 38274685]

87. Cheng Y, Liu H. Effect of short video addiction on sleep quality in college students: moderated mediating effect. Chin J
Health Psychol. Jan 02, 2024;32(2):251-257. [FREE Full text] [doi: 10.13342/j.cnki.cjhp.2024.02.018]

88. Kennaway DJ. Measuring melatonin by immunoassay. J Pineal Res. Aug 27, 2020;69(1):e12657. [doi: 10.1111/jpi.12657]
[Medline: 32281677]

89. Jia S, Guo X, Chen Z, Li S, Liu X. The roles of the circadian hormone melatonin in drug addiction. Pharmacol Res. Sep
2022;183:106371. [doi: 10.1016/j.phrs.2022.106371] [Medline: 35907435]

90. Braam W, Smits MG, Didden R, Korzilius H, Van Geijlswijk IM, Curfs LM. Exogenous melatonin for sleep problems in
individuals with intellectual disability: a meta-analysis. Dev Med Child Neurol. May 06, 2009;51(5):340-349. [FREE Full
text] [doi: 10.1111/j.1469-8749.2008.03244.x] [Medline: 19379289]

91. Lundh LG, Broman JE. Insomnia as an interaction between sleep-interfering and sleep-interpreting processes. J Psychosom
Res. Nov 2000;49(5):299-310. [doi: 10.1016/s0022-3999(00)00150-1] [Medline: 11164054]

92. Hu W, Jiang Y, Wang Q, Wang N. Relationship between short-form video social media addiction and sleep disturbance
of college students: the mediating role of nighttime social media use and the moderating role of gender. Chin J Clin Psychol.
Feb 01, 2021;29(1):46-50. [FREE Full text] [doi: 10.16128/j.cnki.1005-3611.2021.01.009]

93. Jaussent I, Bouyer J, Ancelin ML, Akbaraly T, Pérès K, Ritchie K, et al. Insomnia and daytime sleepiness are risk factors
for depressive symptoms in the elderly. Sleep Med. Sep 2011;12:S19. [doi: 10.1016/s1389-9457(11)70066-1]

94. Yoo SS, Gujar N, Hu P, Jolesz FA, Walker MP. The human emotional brain without sleep--a prefrontal amygdala disconnect.
Curr Biol. Oct 23, 2007;17(20):R877-R878. [FREE Full text] [doi: 10.1016/j.cub.2007.08.007] [Medline: 17956744]

95. Wei J, Wang M, Guo Y, Liu Y, Dong X. Sleep structure assessed by objective measurement in patients with mild cognitive
impairment: a meta-analysis. Sleep Med. Jan 2024;113:397-405. [FREE Full text] [doi: 10.1016/j.sleep.2023.12.010]
[Medline: 38134714]

96. Chen L, Huang J, Yang L, Zeng X, Zhang Y, Wang X, et al. Sleep deprivation accelerates the progression of Alzheimer's
disease by influencing Aβ-related metabolism. Neurosci Lett. May 22, 2017;650:146-152. [doi: 10.1016/j.neulet.2017.04.047]
[Medline: 28455102]

97. Ferri F, Deschênes SS, Power N, Schmitz N. Associations between cognitive function, metabolic factors and depression:
a prospective study in Quebec, Canada. J Affect Disord. Mar 15, 2021;283:77-83. [doi: 10.1016/j.jad.2021.01.039] [Medline:
33524662]

98. Crouch TA, Reas HE, Quach CM, Erickson TM. Does depression in multiple sclerosis mediate effects of cognitive functioning
on quality of life? Qual Life Res. Feb 06, 2022;31(2):497-506. [doi: 10.1007/s11136-021-02927-w] [Medline: 34228241]

J Med Internet Res 2025 | vol. 27 | e75938 | p. 13https://www.jmir.org/2025/1/e75938
(page number not for citation purposes)

Dong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.jtos.2018.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29883739&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/1120672121998960?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1120672121998960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33673740&dopt=Abstract
http://dx.doi.org/10.2147/cia.s137580
https://europepmc.org/abstract/MED/25461298
http://dx.doi.org/10.1016/j.ajo.2014.11.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25461298&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0250087
http://dx.doi.org/10.1371/journal.pone.0250087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33891599&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1542-0124(21)00045-8
http://dx.doi.org/10.1016/j.jtos.2021.05.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34044135&dopt=Abstract
http://dx.doi.org/10.1002/gps.5716
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35466468&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0187272
https://dx.plos.org/10.1371/journal.pone.0187272
http://dx.doi.org/10.1371/journal.pone.0187272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29088284&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2019.04.086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31029858&dopt=Abstract
http://dx.doi.org/10.3389/fpsyt.2024.1424745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39497901&dopt=Abstract
https://europepmc.org/abstract/MED/38274685
http://dx.doi.org/10.3389/fpsyg.2023.1287735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38274685&dopt=Abstract
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=JKXL202402018&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=s7UXwJ/FZCnpv8zYaMPgPPp6lr4X9VC8nZzjYuwpn6CCG1ctyywGxYXUuZEggGnGv1jZ/9oJxs5PPNMwwfQ04JiEVf9kPGnUyL5/gfsZCUjrB2IC1wFF9lo3l40Ji2Y3H9MsGJAlz9UnjIDN07Q1l+O/g7PWnuGaZWyg2d/Ithk=
http://dx.doi.org/10.13342/j.cnki.cjhp.2024.02.018
http://dx.doi.org/10.1111/jpi.12657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32281677&dopt=Abstract
http://dx.doi.org/10.1016/j.phrs.2022.106371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35907435&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8749.2008.03244.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1469-8749.2008.03244.x
http://dx.doi.org/10.1111/j.1469-8749.2008.03244.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19379289&dopt=Abstract
http://dx.doi.org/10.1016/s0022-3999(00)00150-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11164054&dopt=Abstract
https://kns.cnki.net/nzkhtml/xmlRead/trialRead.html?dbCode=CJFD&tableName=CJFDTOTAL&fileName=ZLCY202101009&fileSourceType=1&appId=KNS_BASIC_PSMC&invoice=hvl6GhfQQ3rZS7ZhVL055FxglA72PqVpjO2Bsc+SkqYcFJPznc1MbOyqX3uJWoJMUKdSYJQ/URLffwAeiXxrBPKu5/szJbuM6XS16BB2EibKx+JUpot4evVQLKvbytnyzyZzzELSXDLpXmm47ybTmWUGuuCnoymWrNxYPoL9+zE=
http://dx.doi.org/10.16128/j.cnki.1005-3611.2021.01.009
http://dx.doi.org/10.1016/s1389-9457(11)70066-1
https://linkinghub.elsevier.com/retrieve/pii/S0960-9822(07)01783-6
http://dx.doi.org/10.1016/j.cub.2007.08.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17956744&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1389-9457(23)01574-5
http://dx.doi.org/10.1016/j.sleep.2023.12.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38134714&dopt=Abstract
http://dx.doi.org/10.1016/j.neulet.2017.04.047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28455102&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2021.01.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33524662&dopt=Abstract
http://dx.doi.org/10.1007/s11136-021-02927-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34228241&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


99. Menke A. Is the HPA axis as target for depression outdated, or is there a new hope? Front Psychiatry. Feb 28, 2019;10:101.
[FREE Full text] [doi: 10.3389/fpsyt.2019.00101] [Medline: 30890970]

100. Bener A, Yildirim E, Torun P, Çatan F, Bolat E, Alıç S, et al. Internet addiction, fatigue, and sleep problems among
adolescent students: a large-scale study. Int J Ment Health Addiction. May 14, 2018;17(4):959-969. [FREE Full text] [doi:
10.1007/s11469-018-9937-1]

101. Mylona I, Deres ES, Dere GD, Tsinopoulos I, Glynatsis M. The impact of internet and videogaming addiction on adolescent
vision: a review of the literature. Front Public Health. Mar 05, 2020;8:63. [FREE Full text] [doi: 10.3389/fpubh.2020.00063]
[Medline: 32195219]

102. Tang X, Zhang X, Yin Y. Advances in the correlation between digital eye strain and sleep quality in adolescents. Chin J
Sch Health. Feb 26, 2024;45(2):300-304. [doi: 10.16835/j.cnki.1000-9817.2024067]

103. Yin L, Rong T, Zhang Y, Gao J. The relationship between sleep quality and anxiety and depression among older caregivers
of centenarians in China: a cross-sectional study. Geriatr Nurs. 2023;54:302-309. [doi: 10.1016/j.gerinurse.2023.10.005]

Abbreviations
KMO: Kaiser-Meyer-Olkin

Edited by J Sarvestan; submitted 13.04.25; peer-reviewed by Y Song, J Li; comments to author 01.05.25; revised version received
15.05.25; accepted 02.06.25; published 30.06.25

Please cite as:
Dong P, Zhang X, Yin W, Shi Y, Xu M, Li H, Zhuge X, Li Z, Sun K, Chen Z
Relationship Between Short Video Addiction Tendency and Depression Among Rural Older Adults: Cross-Sectional Study
J Med Internet Res 2025;27:e75938
URL: https://www.jmir.org/2025/1/e75938
doi: 10.2196/75938
PMID:

©Ping Dong, Xianqi Zhang, Wenqiang Yin, Yongli Shi, Mengyuan Xu, Haoqi Li, Xianglan Zhuge, Ziyuan Li, Kui Sun, Zhongming
Chen. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 30.06.2025. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the
Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the
original publication on https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2025 | vol. 27 | e75938 | p. 14https://www.jmir.org/2025/1/e75938
(page number not for citation purposes)

Dong et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/30890970
http://dx.doi.org/10.3389/fpsyt.2019.00101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30890970&dopt=Abstract
https://webofscience.clarivate.cn/wos/author/record/19265257
http://dx.doi.org/10.1007/s11469-018-9937-1
https://europepmc.org/abstract/MED/32195219
http://dx.doi.org/10.3389/fpubh.2020.00063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32195219&dopt=Abstract
http://dx.doi.org/10.16835/j.cnki.1000-9817.2024067
http://dx.doi.org/10.1016/j.gerinurse.2023.10.005
https://www.jmir.org/2025/1/e75938
http://dx.doi.org/10.2196/75938
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

