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Objective: Learner dependence on short videos has many pitfalls for learning outcomes, but the negative effects of excessive short 
video use have been little discussed in the learning psychology literature. Therefore, this study investigated the effects of excessive 
short video use on anxiety, depression, prospective memory, and academically delayed gratification (ADOG) in relation to online 
gaming-related behaviours, and explored the possible mechanisms by which excessive online gaming and short video use may lead to 
decreased ADOG, to expand our understanding of excessive short video use.
Methods: Based on the whole class random sampling method, a questionnaire survey was conducted among college students in 
Northern Anhui, China from May 7 to July 27, 2022. The questionnaires included the Generalized Anxiety Disorder Scale (GAD-7), 
Patient Health Questionnaire Scale (PHQ-9), Prospective and Retrospective Memory (PRM) Questionnaire, and ADOG Scale.
Results: A total of 1016 participants completed the survey. The study found that of all the internet behaviors, 20.8% of the college 
students mainly played online games, 43.9% mainly played short videos, and 35.3% conducted other online behaviors. When 
compared with other internet behaviors, online gaming and short video behaviors can cause more serious anxiety/depression and 
worse PRM and ADOG scores. As time spent playing online games and short videos increased, anxiety and depression became worse, 
and the scores for PRM and ADOG also declined. Anxiety, depression, and PRM mediate the relationship between time spent on 
online gaming/short videos and ADOG.
Conclusion: Excessive short videos behaviour may produce the same psychological problems and learning problems as online 
gaming disorder. Excessive short video and online gaming behaviors may affect ADOG performance through anxiety, depression, and 
prospective memory. These findings could be used as a basis for future studies on the improvement of ADOG.
Keywords: short video, online games, anxiety, depression, prospective memory, academic delay of gratification

Introduction
The Internet has increasingly become part of every aspect of people’s daily lives. While it brings convenience, it also can lead 
to excessive internet use.1 Excessive internet use behavior refers to an individual’s excessive use of computers, smartphones, 
or other tools to surf the internet for online games, short videos, social media, and shopping, among other things.2,3

In 2019, the World Health Organization (WHO) classified gaming disorder as an addictive behavioural disorder.4 A survey 
report on excessive internet use among Chinese college students showed that online game addiction has become the main 
reason for college students to suspend their studies.5 In recent years, the number of people playing short videos has gradually 
surpassed that of online games. According to the 51th Statistical Report on the Development of Internet in China,6 as of 
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December 2022, the number of short video users reached 1 billion, accounting for 94.8% of the total netizens in China. 
Although short videos are a new medium, it has quickly become part of people’s daily entertainment. Therefore, excessive 
short videos behaviors produce similar behaviors to online game addiction in users. However, there is still little discussion on 
the negative impact of excessive short video behaviors in the learning psychology literature,7,8 and the psychological 
mechanism by which excessive short video leads to college students’ academic problems remains unclear.

The concept of academic delay of gratification (ADOG) was first introduced by Bembenutty and Karabenick.9 It is 
a kind of self-monitoring ability that excellent students should have. The level of ADOG ability has a very important 
effect on individual academic achievement. For instance, a previous survey10 showed that ADOG is an important 
predictor of student performance: the higher the ADOG, the higher the students’ self-esteem, which explains their better 
performance.11 Thus, prolonged ADOG was considered the basis for higher academic achievements.

Because the cognitive control system provided by the central nervous system is still relatively immature and some 
brain functions are not fully developed, ADOG can easily be influenced by internal and external environmental factors, 
such as videos or online games that are too short.12 Therefore, it is necessary to examine the factors that influence 
students’ ADOG to improve their academic performance.13

Playing online games or short videos are online entertainment activities that provide gratification short term. They are 
instant gratification activities, which is antithetical to work that should take more time and effort to achieve, such as 
ADOG. Therefore, excessive playing of online games or short videos may be important activities that disrupt ADOG. 
However, the psychological mechanism by which excessive online gaming and short videos affect ADOG remains 
unclear. Excessive game and short video players spend a lot of time being addicted to online games and cannot extricate 
themselves. When they stop playing games, they can suffer from anxiety, depression, anger, and other negative emotions, 
which are similar to withdrawal symptoms.14 Previous research has shown that negative emotions, such as anxiety and 
depression, exacerbate students’ ADOG, and that reducing anxiety and depression can help increase ADOG.15 This 
suggests a negative relationship between negative emotions and ADOG. Recent evidence suggests that negative emotions 
such as anxiety and depression have a negative effect on prospective memory.16 Prospective memory is forward-looking 
thinking, involving specifically planned activities and events in the future.17 Impairment of the prospective memory will 
lead to the deterioration of self-control, which may affect ADOG.18

Based on the findings of the above study, the following hypotheses were formulated:1. Excessive short videos behaviour 
may produce the same psychological problems and learning problems as online gaming disorder. 2. Depression/anxiety and 
prospective memory may play an intermediary role between the excessive playing of online games or short videos and ADOG. 
In this study, the influence of excessive short video and online game behaviors on college students’ ADOG was examined, and 
analyzed the mediating roles of depression/anxiety and prospective memory in this process.

Materials and Methods
Research Subjects
The survey was conducted from March 7 to March 27, 2022 at three universities in Anhui Province using a whole-class 
random sampling method. This study is a cross-sectional study. The study used an online questionnaire method where more 
than two classes were randomly selected from each department in each university. In this study, 1016 valid questionnaires 
were eventually obtained with a valid return rate of 96.93%. This study was approved by the Institutional Review Board of 
Bengbu Medical College and all experiments were conducted in accordance with regulatory approval.

Research Tools
General Information Questionnaire
According to the needs of the study, the general questionnaire included variables, such as gender, age, primary internet 
behaviors over the past 12 months, time spent on short videos per day, and time spent on online gaming per day.

Generalized Anxiety Disorder Scale
The Generalized Anxiety Disorder Scale (GAD-7) is the most widely used anxiety measurement tool in clinical practice 
and research,19 and it can be used to screen, diagnose, and assess the severity of anxiety disorders. The scale is divided 
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into four levels: 0–4, 5–9, 10–14, and 15–21, which correspond to none, mild, moderate, and severe anxiety, 
respectively.20 In this study, Cronbach’s α coefficient of the standardized item of the GAD-7 was 0.945, indicating 
adequate reliability and validity of the scale.

Patient Health Questionnaire
The Patient Health Questionnaire Scale (PHQ-9) has been previously translated into Chinese and validated by Chinese 
researchers.21,22 The PHQ-9 is based on nine depression criteria from the Diagnostic and Statistical Manual of Mental 
Disorders 5th Edition (DSM-5) and is highly sensitive to depressive symptoms. The scale is divided into five levels: 0–4, 
5–9, 10–14, 15–19, and 20–27, corresponding to no depression, mild depression, moderate depression, moderate to 
severe depression, and major depression, respectively.23 In this study, Cronbach’s α coefficient of the standardized item 
of the PHQ-9 was 0.932, indicating that the scale has good reliability and validity.

Prospective and Retrospective Memory Questionnaire
The Prospective and Retrospective Memory Questionnaire (PRM) has been previously translated into Chinese and 
validated by Chinese researchers.24 The scale was designed to provide a self-report measure of prospective and retro-
spective memory failures in everyday life. It consists of 16 items, eight about prospective memory failures and eight 
about retrospective failures. In our study, Cronbach’s α coefficient of the standardized item of the prospective memory 
was 0.914, that of the retrospective memory was 0.924, and the total scale score was 0.955, indicating that the scale has 
good reliability and validity.

Academic Delay of Gratification Scale for College Students
The Academic Delayed Satisfaction Scale (ADOG) developed by Bembenutty was revised for Chinese university 
students.25 The structure of the revised scale remained the same as the original scale, which still consisted of 10 
items. Each item in the scale consists of two scenarios (A or B) and four options (Definite choice A, Possible choice A, 
Possible choice B, and Definite choice B) and is rated on a four-point Likert scale, with higher scores being associated 
with higher levels of academic delayed satisfaction. The Cronbach’s α coefficient of the standardized item was 0.865, 
indicating that the scale has good reliability and validity.

Statistical Analysis
In this study, SPSS 25.0 software was used for statistical analysis. Measured data were expressed as mean ± standard 
deviation and the independent samples t-test was used to compare the two groups of measured data. One-way analysis of 
variance (one-way ANOVA) and multiple comparisons were performed for the measured data of the different groups. 
Spearman correlation analysis was used to determine relationships between variables with an α 0.05 test. In addition, an 
outlier correction method was used to test the mediating effect of chains using 5000 initial replicates.

Results
General Demographic Data of the Subjects
A total of 1016 participants completed the survey, including 397 males (39.1%) and 619 females (60.9%). The overall 
age distribution ranged between 17 and 26 years. The other general demographic data are shown in Table 1.

Comparisons for Prospective and Retrospective Memory Questionnaire (PRM), 
Academic Delay of Gratification (ADOG), the Generalized Anxiety Disorder Scale 
(GAD-7), and Patient Health Questionnaire Scale (PHQ-9), Among the Different 
Internet Activity Groups
The 1016 participants were divided into three groups according to their primary Internet behaviors over the past 12 
months. There were 211 (20.8%) participants was online games, and 446 (43.9%) participants was short videos. There 
were 359 (35.3%) participants other online behaviours included watching movies and television programs, reading online 
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novels, and shopping. Both the online game and short video groups had worse PRM scores and ADOG scores than those 
of the other groups (Table 2).

The percentage of college students with anxiety above the moderate level (GAD-7 ≥ 10) was 18.48% in online games 
group and 15.70% in short video group, both of which were higher than other online behaviors groups (14.76%).The 
percentage of college students with depression above the moderate level (PHQ-9 ≥ 10) was 26.07% in online games group 
and 23.32% in short video group, both of which were higher than other online behaviors groups (15.88%) (Table 3).

Comparison of the Generalized Anxiety Disorder Scale (GAD-7), Patient Health 
Questionnaire Scale (PHQ-9), Prospective and Retrospective Memory Questionnaire 
(PRM), and Academic Delay of Gratification (ADOG) Scores Among College Students 
with Different Short Video Usage Time or Online Game Usage Time
The results showed that with the extension of the time spent playing short videos/ online game, anxiety and depression 
tended to increase gradually, while PRM and ADOG tended to decrease gradually (p < 0.05 and p < 0.001; Table 4, 
Figures 1 and 2).

Table 1 General Demographic Data of the Subjects (n = 1016)

Variables Number Percentage (%)

Gender Male 397 39.10%
Female 619 60.90%

Age 17 62 2.8%

18 293 13.4%
19 609 27.9%

20 499 22.9%

21 299 13.7%
22 188 8.6%

23 135 6.2%
24 56 2.6%

25 11 0.5%

26 28 1.3%
Primary Internet behaviors over the Past 12 Month Online games 211 20.80%

Short videos 446 43.90%

Other 359 35.30%
Time spent on short videos per day <1h 390 38.40%

1–2h 400 39.40%

2–4h 167 16.40%
>4h 59 5.80%

Time spent online games per day <1h 551 54.20%

1–2h 277 27.30%
2–4h 158 15.60%

>4h 30 3.00%

Table 2 Comparisons of the PRM, ADOG, Age and Gender Among the Different Internet Behaviors Groups (M ± SD)

Online Game Group1 

(n=211)
Short Video Group2 

(n=446)
Other groups3 

(n=359)
F/X² P Post hoc

PRM 51.82±0.86 52.19±0.56 54.51±0.70 4.473 0.012* 1<3, 2<3

ADOG 27.08±0.40 28.80±0.29 30.46±0.34 20.407 0.000*** 1<2<3

Notes:*p<0.05, ***p<0.001. 
Abbreviations: PRM, Prospective and Retrospective Memory Questionnaire; ADOG, Academic Delay of Gratification Scale for College 
Students.
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Correlation Analysis
The Spearman correlation analysis was used to analyze the correlations between GAD-7, PHQ-9, PRM, ADOG, time spent on 
short videos per day, and time spent online gaming per day. The results showed that there was a significant correlation between 
these variables (Table 5).The results showed that online games Time per day were positively correlated with short video Time 
per day, anxiety and depression, Time per day were negatively correlated with PRM and ADOG.

Mediation Model and Path Analysis
Common-Method Bias Test
Four scales (GAD-7, PHQ-9, PRM, and ADOG) were used to study the same group of subjects at the same time, 
therefore, the common-method bias due to the variation was accounted for. Harman’s single-factor test of common- 
method bias was applied to all the collected data in this study. The results showed that the initial eigenvalues of five 
factors were greater than 1 without rotation, while the variance explanation rate of the largest factor was 30.16% lower 

Table 3 Estimation of the Level of Anxiety and Depression Among the Different Internet Behaviors Groups (n (%))

Online Game Group 
(n=211)

Short Video Group 
(n=446)

Other groups 
(n=359)

GAD-7
Normal(0–4) 114(54.0%) 224(50.2%) 201(56.0%)

Mild anxiety(5–9) 58(27.5%) 152(34.1%) 105(29.2%)
Moderrate anxiety (10–14) 28(13.3%) 55(12.3%) 43(12.0%)

Severe anxiety (15–21) 11(5.2%) 15(3.4%) 10(2.8%)

PHQ-9
Normal (0–4) 95(45.0%) 187(41.9%) 177(49.3%)

Mild depression (5–9) 61(28.9%) 155(34.8%) 125(34.8%)
Moderate depression (10–14) 33(15.6%) 67(15.0%) 41(11.4%)

Moderate and Severe depression (15–19) 16(7.6%) 23(5.2%) 14(3.9%)

Severe depression (20–27) 6(2.8%) 14(3.1%) 2(0.6%)

Abbreviations: GAD-7, Generalized Anxiety Scale; PHQ-9, Patient Health Questionnaire.

Table 4 Comparisons of the GAD-7, PHQ-9, PRM and ADOG Scores Among the Different Short Video Usage Time 
Groups/ Online Game Usage Time. (M±SD)

Short Video Usage Time F P Post hoc

<1h1 (N=390) 1–2h2 (N=400) 2–4h3 (N=167) >4h4 (N=59)

Gad-7 4.46±0.27 4.64±0.23 4.77±0.31 7.66±0.86 8.302 <0.001*** 1<4, 2<4, 3<4
PHQ-9 5.73±0.28 5.82±0.25 6.29±0.41 9.51±0.98 8.812 <0.001*** 1<4, 2<4, 3<4

PRM 55.02±0.70 52.18±0.55 51.19±0.92 49.20±1.78 7.018 <0.001*** 1>2, 1>3, 1>4

ADOG 29.98±0.34 29.06±0.31 27.87±0.44 25.85±0.67 10.104 <0.001*** 1>2>3>4

Online game usage time F P Post hoc

<1h1 (N=551) 1–2h2 (N=277) 2–4h3 (N=158) >4h4 (N=30)

Gad-7 4.57±0.20 4.63±0.26 5.37±0.38 6.53±0.66 2.716 <0.05* 1<4, 2<4
PHQ-9 5.80±0.23 5.60±0.31 7.54±0.51 7.83±0.93 6.064 <0.001*** 1<2<3<4

PRM 54.57±0.53 51.39±0.75 50.94±0.98 47.60±1.72 7.819 <0.001*** 1>2, 1>3, 1>4
ADOG 30.44±0.66 28.19±0.38 26.42±0.48 24.67±0.67 26.535 <0.001*** 1>2>3, 2>4

Notes:*p<0.05; ***p<0.001. 
Abbreviations: GAD-7, Generalized Anxiety Scale; PHQ-9, Patient Health Questionnaire; PRM, Prospective and Retrospective Memory 
Questionnaire; ADOG, Academic Delay of Gratification Scale for College Students.
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than the critical standard of 40%. Therefore, the data collected in this study conformed with the standard of the common- 
method bias test, and no multi-collinearity was estimated.

Chain Mediation Analysis
With gender and age as control variables, this study explored the intermediary role of depression/anxiety and prospective 
memory between time spent playing online games per day/time spent on short videos per day and ADOG. The deviation 
correction method, with 5000 bootstraps, was used to obtain a 95% confidence interval to test the significance of the effects. If 
the confidence interval did not contain 0, then the statistical result was considered to be significant. As shown in Tables 6 and 7, 
Figure 3, time spent playing online games per day/time spent on short videos per day had significant predictive effects on the 
GAD-7/PHQ-9, PRM, and ADOG. Moreover, GAD-7/PHQ-9 had significant predictive effects on PRM and ADOG, and 
PRM had significant predictive effects on ADOG. The mediating effects, direct effects, and corresponding effect scales are 

Figure 1 Trends of in the GAD-7, PHQ-9, PRMQ, and ADOG scores among different short video usage time groups. 
Notes: **P <0.01, ***P <0.001.

Figure 2 Trends in the GAD-7, PHQ-9, PRMQ, and ADOG scores among the different online gaming usage time groups. 
Notes: *P<0.05, **P <0.01, ***P <0.001.
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shown in Table 8, and they indicated that GAD-7/PHQ-9 and PRM play intermediary roles between time spent playing online 
games per day/time spent on short videos per day and ADOG (Figure 3).

Discussion and Conclusions
Excessive Online Gaming and Short Video Behaviors Have a Bad Effect on ADOG
Since the WHO regarded gaming disorders as mental disorders in 2019, extensive research has been carried out on online gaming 
disorders.26–28 However, as short videos are a new internet phenomenon, there are still few studies on short video addiction. This 

Table 5 Correlation Analysis of the GAD-7, PHQ-9, PRM, ADOG, Time Spent Online Gaming per Day, and 
Time Spent on Short Videos per Day

Online Games 
Time Per Day

Short Video 
Time Per Day

Gad-7 PHQ-9 PRMQ ADOG

Online games Time per day 1

Short video Time per day 0.199** 1
Gad-7 0.078* 0.11* 1

PHQ-9 0.105** 0.118** 0.702** 1

PRM −0.143** −0.138** −0.209** −0.255** 1
ADOG −0.269** −0.167** −0.238** −0.189** 0.382** 1

Notes:*p<0.05, **p<0.01. 
Abbreviations: GAD-7, Generalized Anxiety Scale; PHQ-9, Patient Health Questionnaire; PRM, Prospective and Retrospective Memory 
Questionnaire; ADOG, Academic Delay of Gratification Scale for College Students.

Table 6 The Chain-Mediation Analysis of the GAD-7/PHQ-9, PRM Between Time Spent on Short Videos per Day and ADOG

Intermediary Variable Dependent Variable Predictor Variable R ² F β t

1 GAD-7 and PRM GAD-7 Gender 0.024 8.40*** −0.70 −2.34***

Age 0.33 2.81**

Short video time per day 0.61 3.64***
PRM Gender 0.065 17.45*** 1.76 2.24*

Age 0.48 1.56

Short video time per day −1.77 −4.02***
GAD-7 −0.52 −6.36***

ADOG Gender 0.20 49.71*** 1.49 4.06***
Age −0.27 −1.90

Short video time per day −0.81 −3.95***

GAD-7 −0.19 −4.98***
PRM 0.17 11.29***

2 PHQ-9 and PRM PHQ-9 Gender 0.03 9.0*** −0.92 −2.63*

Age 0.35 2.53*
Short video time per day 0.76 3.92***

PRM Gender 0.08 23.08*** 1.62 2.08*

Age 0.50 1.64
Short video time per day −1.66 −3.83***

PHQ-9 −0.55 −7.89***

ADOG Gender 0.18 45.28*** 1.54 4.15***
Age −0.31 −2.13*

Short video time per day −0.85 −4.11***

PHQ-9 −0.09 −2.56*
PRM 0.17 11.42***

Notes:*p<0.05, **p<0.01, ***p<0.001. 
Abbreviations: GAD-7, Generalized Anxiety Scale; PHQ-9, Patient Health Questionnaire; PRM, Prospective and Retrospective Memory Questionnaire; ADOG, Academic 
Delay of Gratification Scale for College Students.
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study surveyed the major internet behaviors of 1016 college students in the past 12 months. It was found that the main online 
activity of 211 college students (20.8%) was playing online games and that of 446 college students (43.9%) was playing short 
videos. The results suggest that the proportion of Chinese college students who play short videos now may exceed that of those 
who play online games. Excessive short video behavior among college students is currently a highly noteworthy phenomenon.

Table 7 The Chain-Mediation Analysis of the GAD-7/PHQ-9, PRM Between Time Spent Online Gaming per Day and ADOG

Intermediary Variable Dependent Variable Predictor Variable R ² F β t

3 GAD-7 and PRM GAD-7 Gender 0.02 5.72*** −0.45 −1.46
Age 0.36 3.03**

Online game time per day 0.41 2.31*

PRM Gender 0.06 16.85*** 0.81 1.00
Age 0.38 1.23

Online game time per day −1.75 −3.73***

GAD-7 −0.54 −6.56***
ADOG Gender 0.22 58.08*** 0.78 2.11*

Age −0.35 −2.47*
Online game time per day −1.52 −7.05***

GAD-7 −0.20 −5.09***

PRM 0.16 11.17***
4 PHQ-9 and PRM PHQ-9 Gender 0.02 7.10*** −0.92 −2.63*

Age 0.35 2.53*

Online game time per day 0.76 3.92***
PRM Gender 0.08 22.35*** 0.74 0.92

Age 0.41 1.32

Online game time per day −1.61 −3.45**
PHQ-9 −0.56 −8.04***

ADOG Gender 0.21 23.14*** 0.82 2.19*

Age −0.39 −2.72**
Online game time per day −1.54 −7.04***

PHQ-9 −0.08 −2.50*

PRM 0.17 11.35***

Notes:*p<0.05, **p<0.01, ***p<0.001. 
Abbreviations: GAD-7, Generalized Anxiety Scale; PHQ-9, Patient Health Questionnaire; PRM, Prospective and Retrospective Memory Questionnaire; ADOG, Academic 
Delay of Gratification Scale for College Students.

Figure 3 Chain-mediation pathway diagram. 
Notes: *P<0.05, **P <0.01, ***P <0.001. (A) Short video time per day→PHQ-9→PRM→ADOG pathway diagram. (B) Short video time per day→GAD-7→PRM→ADOG 
pathway diagram. (C) Online game time per day→PHQ-9→PRM→ADOG pathway diagram. (D) Online game time per day→GAD-7→PRM→ADOG pathway diagram.
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Long-term reliance on online entertainment that provides short-term gratification, such as online games and short videos, may 
make it difficult to experience and implement work that should take more time and effort to achieve in college students. For 
instance, ADOG is the psychological tendency to delay immediate gratification or the impulse to pursue more valuable long-term 
learning goals.29 This study found that the online game and short video groups had lower prospective memory and ADOG scores 
than those of the other groups, and with the extension of the time spent playing online games or short videos, prospective memory 
and ADOG scores gradually decreased. This suggests that both excessive online gaming or short video behaviors may have a bad 
effect on prospective memory and ADOG.

Depression/Anxiety and Prospective Memory Played a Chain Intermediary Role 
Between Online Gaming Time per Day/ Short Videos Time per Day and ADOG
Excessive playing of online games and short videos has a bad effect on college students’ academic performance.7,8 Based 
on the mediation analysis, this study proposes that excessive playing of online games and short videos may lead to 
a decrease in ADOG in college students through anxiety/depression and prospective memory impairment.

Anxiety/Depression
This study showed that the percentage of college students with anxiety or depression above the moderate level (GAD-7 ≥ 
10 or PHQ-9 ≥ 10) in online games group or short video group were higher than other online behaviors groups. This 
study also found that with the extension of the time spent playing online games or short videos, anxiety/depression 
gradually increased. This suggests that excessive gaming and short videos may lead to increased anxiety and depression. 

Table 8 The 95% Confidence Interval of the Mediating Effect Test and Deviation Corrections

PATH Effect value 95% Confidence 
Interval

Effect Ratio

Bottom Top

1 1. Short video time→GAD-7→ADOG −0.118 −0.2094 −0.0446 9.26%
2. Short video time→PRM→ADOG −0.2919 −0.4616 −0.1369 22.90%

3.Short video time→GAD-7→PRM→ADOG −0.0525 −0.0976 −0.0189 4.12%

Indirect effects −0.4624 −0.6569 −0.2781 36.27%
Direct effects −0.8125 −1.2166 −0.4085 63.73%

Total effects −1.2749 −1.707 −0.8428

2 1. Short video time→PHQ-9→ADOG −0.067 −0.143 −0.007 5.22%
2. Short video time→PRM→ADOG −0.283 −0.460 −0.121 22.23%

3.Short video time→PHQ-9→PRM→ADOG −0.072 −0.121 −0.030 5.61%

Indirect effects −0.422 −0.608 −0.241 33.06%
Direct effects −0.8534 −1.2611 −0.4456 66.94%

Total effects −1.2749 −1.707 −0.8428

3 1. Online game time→GAD-7→ADOG −0.0806 −0.1623 −0.0144 4.20%
2. Online game time→PRM→ADOG −0.2809 −0.4516 −0.1269 14.64%

3.Online game time→GAD-7→PRM→ADOG −0.0358 −0.0744 −0.0062 1.87%

Indirect effects −0.3972 −0.5856 −0.2202 20.71%
Direct effects −1.5209 −1.9444 −1.0974 79.29%

Total effects −1.9181 −2.3733 −1.463

4 1. Online game time→PHQ-9→ADOG −0.055 −0.126 −0.004 2.85%
2. Online game time→PRM→ADOG −0.267 −0.446 −0.107 13.94%

3.Online game time→PHQ-9→PRM→ADOG −0.061 −0.110 −0.018 3.17%

Indirect effects −0.383 −0.571 −0.205 19.95%
Direct effects −1.5354 −1.9635 −1.1073 80.05%

Total effects −1.9181 −2.3733 −1.463

Abbreviations: GAD-7, Generalized Anxiety Scale; PHQ-9, Patient Health Questionnaire; PRM, Prospective and Retrospective Memory 
Questionnaire; ADOG, Academic Delay of Gratification Scale for College Students.
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The mood disorders assessed with the scale are only preliminary screening results and their specificity needs to be further 
verified. However, the results of this study suggest that students who engage excessively in online games or short videos 
may have higher levels of anxiety and depression.

Anxiety/depression is a common negative emotion that is caused by excessive internet use, which is related to the withdrawal 
symptoms of addictive behavior.30 Anxiety/depression and other negative emotions can lead to a decline in the students’ learning 
confidence, physical discomfort, and the inability to concentrate on learning, thus, affecting ADOG ability.15

Previous studies have shown that negative emotions, such as anxiety and depression, impair future memory.31,32 

Negative emotions disturb prospective memory, while positive emotions promote the performance of prospective 
memory.33 The reason why anxiety and depression impair long-term memory may be that negative emotions interfere 
with the allocation of cognitive resources. This means that you have to increase cognitive resources to cope with negative 
emotions and decrease cognitive resources for current tasks, which affects long-term memory.34

Prospective Memory
Prospective memory refers to the memory of future plans. After accepting the memory task, the memory of the future plan is in 
a state of subliminal activation, and it will be extracted and put into action at a specific time. In this process, individuals 
monitor the appearance of target clues through cognitive monitoring and timeously interrupt the influence of interfering factors 
to shift their attention to the prospective memory task.35 Because students who spend excessive time playing online games and 
short videos tend to satisfy their immediate impulses and pleasure and may have less self-control to realize future plans, they 
score lower in prospective memory. This study found that the online game and short video groups had lower prospective 
memory scores than those of the other groups, and with the extension of the time spent playing online games and short videos, 
prospective memory scores gradually decreased. This suggests that excessive gaming and short videos may lead to prospective 
memory impairment.Prospective memory is closely related to executive function, and executive functions are involved in 
prospective memory performance.36 They can also be used to predict prospective memory performance in adolescents.37 

Studies of brain potentials38 and functional magnetic resonance39 have found that gaming disorders cause executive 
dysfunction through frontal lobe injury. Therefore, it can be speculated that excessive gaming and short videos may lead to 
prospective memory impairment through impairment of executive function.40 For example, some studies have found 
a correlation between addiction to video games and worse memory, attention, and cognitive and academic abilities.41

Although no current studies have found that prospective memory directly affects ADOG, some studies have confirmed that 
prospective memory may affect ADOG in other ways. For example, episodic future thinking is an effective way to counter 
impulsive behavior and decisions by adding weights to delayed benefits.42–44 Damage to the brain area that is responsible for 
episodic future thinking was found to affect the use of episodic future thinking in making more future-oriented decisions.45 

Additionally, studies have found that future time insight is related to prospective memory and could predict the ability of 
ADOG46.These studies support the effect of prospective memory on ADOG. To sum up, it can be inferred that depression/ 
anxiety and prospective memory may play an intermediary role between the excessive playing of online games or short videos 
and ADOG.

To the best of our knowledge, this is the first study that focuses on short videos and online games behaviors on college 
students’ ADOG, anxiety, depression, and prospective memory. These findings could be used as a basis for future studies on 
impact of excessive short video behaviors in the learning psychology. First, this study raised awareness that excessive short 
videos behaviour may produce the same psychological problems and learning problems as online gaming disorder. The 
problem of teenagers’ addiction to short videos is likely to become a major concern for education experts and the general 
public in the future. Secondly, this study also found that university students with excessive short video or online gaming 
behaviour have lower mental health than those with other online behaviours. Therefore, leaving online behaviour unchecked 
or unrestrained can have unintended negative consequences.47 In addiction, schools should provide appropriate psychological 
counselling for students to help them improve their mental health. This will help them improve their memory and academic 
performance in the future. Third, the results of this study provide a theoretical basis for increasing ADOG levels by improving 
prospective memory. Prospective memory requires cognitive flexibility in complex dynamic environments.48 Thus, improving 
cognitive flexibility can improve prospective memory and promote the ability to delay gratification.49 Whereas negative 
emotions such as anxiety and depression can reduce cognitive flexibility,50,51 and subjects with excessive internet use 
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behaviors also show impaired cognitive flexibilities,52 which leads to decreased prospective memory. This provides a way to 
improve prospective memory and ADOG through psychotherapy.

There are also limitations to this study that should be mentioned. First, this study was a cross-sectional study, and the 
causal relationship between the variables cannot be determined. Thus, subsequent experimental research is needed to 
further verify the hypothesis of the intermediary analysis. Second, there may be other variables affecting ADOG that 
were not included in this study. Third, the data of this study was based on the subjective self-assessment scale, which 
may lead to bias. Therefore, future research should include a combination of multiple objective evaluation methods to 
improve the accuracy of the conclusions. Fourth, short videos are a new medium, and there is currently no scale to 
measure short video addiction, which should be developed in future studies.
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