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I 
 

Abstract 
 

Background: In the past decades, there was a worldwide increase in people playing video 

games. Researchers have started to conduct studies and identified positive and negative 

associations with video gaming. Comparable studies have been done. 

 

Aim: The aim is to analyse, if there is an association between the average hours an adult 

participant has played computer games per day and depression or social phobia. 

 

Methods: Data from 4,936 adults who voluntarily participated in an online survey which was 

posted in the forum ‘www.reddit.com’ has been analysed. The survey included two verified 

Scales (CES-D and SPIN). Multiple linear regression was applied to test for significance 

respectively for each sex and after adjusting for other variables.  

 

Results: More than 56% of the participants were above the suggested cut-off scores of the 

CES-D Scale and more than 44% of the SPIN Scale. Positive associations were found between 

‘Computer Gaming Hours’ and the outcomes ‘Depression’ and ‘Social Phobia’ in the total 

population. After stratifying for gender, no associations were found in all groups in the variable 

‘Gender’ towards the outcome ‘Depression’. However, a positive association was found 

towards the outcome ‘Social Phobia’ for ‘males’ and ‘females’. 

 

Conclusions: The findings are not generalizable. Researcher need to investigate the differences 

between the results of this study compared to other studies, as well as the high prevalence of 

depression and social phobia among the participants. Additionally, more studies need to 

investigate, if having a depression or social phobia can lead to increased video gaming hours.
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1 Introduction 

1.1 Rationale and Background 

 
In the past decades, there was a worldwide increase in people playing video computer games. 

Computer gaming belongs to the category video gaming. Researchers have started to conduct 

studies and identified positive and negative associations to video gaming (1–19). However, 

because of the constantly changing video gaming world, more prevalence research is needed, 

to be able to estimate the worldwide spread of gamers, their gaming hours, their gender and the 

associations to their mental health. Identifying positive and negative associations between 

computer gaming hours and mental health in adults is crucial for the design of future research, 

interventions, as well as therapies. The study will focus on adults playing computer games, 

depression and social phobia disorder to lessen the current research gap.   

The first computer game ‘OXO’ has been developed in 1952 (20). People have been playing 

games for entertainment and pleasure. It is seen as a tool to relax, to take a step back from the 

routine of the daily life’s and reality. Humans simply play games alone or with others to enjoy 

their being. (21) There are different kind of games, board games, card games, role-playing 

games, sports games as well as video games. Today we have different ways to play video games 

and more gaming devices are being developed (e.g. HoloLens from Microsoft) (22). The 

devices used to play video games are smartphones, tablets, consoles and computers. There are 

not only different devices to use, but also the player can decide between different game genres. 

Popular computer game genres are: MMORPGs (Massively multiplayer online role-playing 

games, e.g. World of Warcraft), RPG (Role-playing games, e.g. The Witcher 3), MOBAs 

(Multiplayer Online Battle Arenas, e.g. League of Legends), RTS Games (Real-time strategy 

games, e.g. Starcraft 2), FPS (First-person shooters, e.g. Counter-Strike: Global Offensive) and 

Life simulation games (e.g. The Sims) (23–28).   

According to Moore’s law, the power of our computer processors and therefore our technology 

doubles every year (29). Our technology has advanced in the last decade in voice, in speed and 

in graphics which influences the video gaming world and therefore, also the computer gaming 

world (30). These advancements influence the offline but also the online computer gaming 

world. Through the availability and speed of broadband internet, the video gaming world has 

changed from offline to mainly online (14). A statistic from 2014 showed that approximately 

1.78 billion people play video games worldwide and according to ‘Intel’, 1.2 billion of these 

people play computer games (31,32). Roughly, 46% of all the people who are playing video 



 

 

  2 
 

games are females, in the UK it is even 52% (33,34). The average age of a gamer in the U.S is 

31 years (33). The author was not able to obtain data about other countries. Furthermore, 

children are starting to play video games from an age of 2 the earliest (35,36).  

For some people nowadays, playing video games is even an occupation. Some games are used 

(e.g. Counterstrike: Global Offensive, Dota 2 and League of Legends) in a competitive scene, 

also called ‘electronic sports’ (eSports). (37,38) Through eSports, gaming is getting more and 

more accepted by societies and is even acknowledged as a sport per se (37,39,40). Gaming is 

becoming worldwide a part of the daily life of many people in different age groups. When 

playing video games and especially online games, the gamers can socially interact with 

similarly minded people, develop friendships, find partners and create business opportunities 

(41).  

When scientist started to conduct research, they discovered, that excessive video gaming can 

significantly influence the social lives and the mental as well as physical health of the players 

(42). The physical health risk conditions are known, e.g. ‘Pac Man Elbow’, ‘Video Wrist’ and 

‘Nintendinitis’ (42). Playing video games can even lead to death in some cases, but these are 

isolated extreme cases, e.g. in which individual gamers played for continuously hours until 

they had a heart failure (because of exhaustion and dehydration) (43). However, up-to-date 

research in the area of gaming and mental health is scarce. So far, researchers have discovered, 

that people can be video gaming addicted, but also that video gaming had negative associations 

with internet addiction, depression, anxiety, numbers of worries, neuroticism, 

conscientiousness, extraversion, psychosocial functioning and problematic behaviours. 

However, this differed by gender, video gaming hours, video game genre and country (2,11–

13,16–18). The inconsistency of the findings shows that more research is needed. For example, 

the research from Scharkow et al. showed that being a problematic video game user is less 

stable as anticipated and low psychological well-being does not increase the score in the 

gaming addiction scale over time (15). 

 

However, researchers also identified positive associations which need further investigation. 

Studies have shown that using video games can help people to release stress and improve their 

mental health or can be used as an alternative tool for mental health treatments (3–5,44). 

However, the positive improvement in the mental health was only found in elderly (5). More 

research is needed to determine if video gaming is a therapeutic tool for all age groups as an 

alternative or shows even better results as a therapy with conventional methods. Another study 
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showed that playing games (in the study’s case the participants played MMORPGs) can benefit 

the mental health well-being through relaxation and satisfying positive stress. However, this 

can become an addiction (9). Additionally, Liau et al. showed that personal strength, parent-

child connectedness and having a warm family environment are protective factors against 

pathological gaming (10).  

Because of the above-mentioned findings from recent research and the increase in video 

(computer) gamers worldwide (young and old, female and male), it is getting more and more 

important to conduct up-to-date research about positive and negative associations of video 

(computer) gaming to the player’s mental health (15). This cross-sectional study can be a basis 

to specify the aims of future studies (cohort, case-control and RCT studies). 

 

1.2 Definitions 

1.2.1 Definition of Adults 

 

Being an adult is defined by ‘having attained full size and strength; grown up; mature; a person 

who is fully grown or developed or of age’ and ‘a person who has reached the age of majority 

by law’ (45,46). Majority is attained in most countries from an age of 18 (47). Therefore, the 

author will include all participants from an age of 18 onwards in this study.   

 

1.2.2 Definition of Depression 

 

‘According to the World Health Organization, unipolar depression was the third most important 

cause of disease burden worldwide in 2004. Eighth place in low-income countries, but first 

place in middle- and high-income countries’ (48). Depression can be simply defined as a 

medical condition and is a common mental disorder, where a person is in a state of feeling sad, 

unimportant and hopeless. These feelings influence the person’s capability to live a normal life. 

(49,50) Depression can be classified as a mood disorder, the main types are major depression 

disorder (also known as clinical depression) and persistent depressive disorder (51,52). Other 

types are for instance dysthymia and bipolar disease (manic-depressive disease) (52,53). It 

affects how the person is feeling and can lead to emotional and physical problems. It can even 

lead to the feeling that the life is not worth living. However, depression is a disorder, the 

affected person cannot simply decide to be not affected anymore. Having a depression can 

require long-term treatment and medication. (51) Without getting any treatment or medication, 

the symptoms can last for weeks, months or years (53). It is a disorder which often starts at a 

young age. Women are more often affected than men and people who are unemployed are at a 
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higher risk of showing symptoms of depression. (50) Depression can be triggered, because of 

genes, learned behaviours at home or through the social environment and unhappy or stressful 

life events. But most often, it is a combination of these aspects. (52)  

According to DSM-V, a major depressive disorder requires two or more major depressive 

episodes. The diagnostic criteria are as follows:  

Being in a depressed mood or having loss of interest or pleasure in life activities for at least 

two weeks and at least five of the following symptoms which causes impairment in social, 

occupational, educational or other important areas nearly every day:   

1. Depressed mood most of the day    

2. Diminished interest or pleasure in most activities 

3. Significant unintentional weight loss or gain (5 %)  

4. Insomnia or hypersomnia   

5. Psychomotor retardation or agitation  

6. Loss of energy or fatigue 

7. Feelings of excessive or inappropriate guilt or worthlessness 

8. Loss of concentration, diminished ability to think or concentrate, or indecisiveness  

9. Thoughts of suicide and death. (54–56) 

 

1.2.3 Definition of Social Phobia 

 

Social Phobia is also called social anxiety disorder. Therefore, it belongs to the ‘anxiety 

disorders, which include panic disorder, generalized anxiety disorder, post-traumatic stress 

disorder, phobias, and separation anxiety disorder. These are the most common class of mental 

disorders present in the general population’ (48). The person having social phobia has 

unreasonable and excessive fear of social situations. The anxiety, being intense nervous, and 

the self-consciousness arises from the fear of being judged, criticised and observed by others. 

The person is afraid of looking bad, making mistakes and being humiliated in front of others. 

The fear can be accelerated by the lack of experience in social situations or the lack of social 

skills. The anxiety can even lead to panic attacks. This disorder results in extreme distress in 

certain social situations or can force the person to avoid the situations altogether. The people 

suffering from social phobia can also suffer from ‘anticipatory’ anxiety, being frightened for 

days or weeks before the situation even takes place. Most affected people are aware of the 

unreasonable fear but are not able to overcome the anxiety. As for depression disorder, the 
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anxiety disorder can interfere negatively with the person’s daily life, e.g. school, work, social 

activities and relationships. Furthermore, most people suffering from social phobia are not only 

afraid of one social situation (e.g. eating, drinking and writing in front of others and talking on 

the telephone). Additionally, social anxiety can be linked to other mental illnesses, such as 

obsessive-compulsive disorder, depression and panic disorder. (57) As for depression, research 

has also shown, that females have a higher risk for a social phobia disorder compared to males, 

but also that it can be treated (e.g. cognitive-behavioural therapy) (58,59).  

According to DSM-V, the definition of social anxiety disorder (social phobia) is as follows: 

 ‘A persistent fear of one or more social or performance situations in which the 

person is exposed to unfamiliar people or to possible scrutiny by others. The 

individual fears that he or she will act in a way (or show anxiety symptoms) that 

will be embarrassing and humiliating. 

 Exposure to the feared situation almost invariably provokes anxiety, which may 

take the form of a situationally bound or situationally pre-disposed panic attack.   

 The person recognizes that this fear is unreasonable or excessive. 

 The feared situations are avoided or else are endured with intense anxiety and 

distress. 

 The avoidance, anxious anticipation, or distress in the feared social or performance 

situation(s) interferes significantly with the person's normal routine, occupational 

(academic) functioning, or social activities or relationships, or there is marked 

distress about having the phobia. 

 The fear, anxiety, or avoidance is persistent, typically lasting 6 or more months. 

 The fear or avoidance is not due to direct physiological effects of a substance (e.g. 

drugs, medications) or a general medical condition not better accounted for by 

another mental disorder.’ (58) 

 

1.3 Concept Map 

 
In consideration of the studies mentioned in 1.2, the outcome variables, one predicting variable 

and other factors have been selected. Two outcome variables were selected, the score in the 

Depression scale (CES-D) and the score in the Social Phobia scale (SPIN). The predicting 

variable was ‘Computer Gaming Hours’. Other factors were grouped by the author. 

‘Sociodemographic Variables’ included ‘Age’, ‘Gender’, Marital Status’, ‘Country’, 
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‘Residence’, ‘Offspring’ and ‘Occupation’. ‘Health Variables’ included ‘Workouts’, ‘Stress’ 

and ‘Psychotherapy’. ‘Behavioural Variables’ included ‘Computer Work Hours’, ‘Computer 

Other Hours’ and ‘Experience’. The questions for the scales can be seen in the Annex. For the 

description of the variables see 2.4. 

In order to visualize the variables described above and their associations, a concept map has 

been developed: 

 

 

Figure 1: Concept Map, displaying the expected associations between the predictor and the two outcomes. For 

the description of the variables see 2.4.  

 

Therefore, the aim of the thesis is to analyse, if there is an association between the average 

amount an adult is playing computer games per day and depression or social phobia. Data from 

an international online survey (2015) was used. 

  

1.4 Research Question and Objectives 

 
The research question is as follows:  

‘Is there an association between computer gaming hours and depression or social phobia scores 

in adults?’ 
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Specific objectives are: 

1. To determine the prevalence of depression and social phobia among the participants 

according to the suggested cut-off scores. 

2. To identify variables related to the outcome. 

3. To analyse the associations in adults between the main predictor ‘Computer Gaming 

Hours’ with the score in the ‘Depression’ and ‘Social Phobia’ outcome, adjusted by 

‘Sociodemographic Variables’, ‘Health Variables’ and ‘Behavioural Variables’. 

 

2 Methods 

2.1 Study Design 
 

This study is a cross-sectional study. A pilot study was conducted November 5th to November 

6th 2015. As a result of the feedback, questions and answers were modified. The main survey 

was conducted from November 10th to November 18th 2015 in the forum ’www.reddit.com’. 

No funding was required. The purpose of the survey was to collect international data about 

average computer gaming hours per day, depression and social phobia scores and possible 

confounding factors in adults. 51 questions were asked in the survey, including two verified 

scales. The Social Phobia Inventory (SPIN) and the Depression Scale (CES-D). Some phrases 

from the CES-D scale were replaced with phrases from the CES-DC (Depression Scale for 

Children) for easier understanding, while the meaning of the questions was not changed. The 

SPIN scale consists of 17 questions and the CES-D scale of 20 questions. 14 questions were 

asked to obtain information about the main predictor ‘Computer Gaming Hours’ and 

‘Sociodemographic Variables’, ‘Health Variables’ and ‘Behavioural Variables’.  

 

2.2 Study Setting 

 
The study took place in different computer gaming sub-forums on www.reddit.com. Every 

person using the forum from the age of 18 onwards could participate, irrespective of, for 

example, the country of origin, gender and education. The participation in the survey was 

anonymous. The participants could only submit the survey if all questions were answered. 

Reddit was founded in the US in 2005 as a social networking and entertainment website where 

every person in the world can register and participate. Users can participate in the community 

through submission of content as text or direct links (including links to websites, pictures and 
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videos) or commenting, without the need to pay money. The forums slogan is: ‘The front page 

of the internet’. The most used language in the forum is English. Every registered person in the 

forum can up vote or down vote their own and other submissions. The community can organize 

the posts through votes, e.g. posts with many up-votes can be found under the area ‘hot’, new 

posts irrespective of votes can be found under ‘new’, posts with many up- and down-votes can 

be found under ‘controversial’. As long as the posts are getting voted, they rise or stay stable 

in the ranking. However, if the users stop voting, the post will continuously decline in rank. 

The posts will only be deleted by the author him- or herself or the moderators. The contents 

are organized by so-called ‘subreddits’ (each subreddit has his own moderators). Some 

subreddits have a wide topic range, e.g. news, gaming, movies, music and books among many 

others. (60) Other subreddits are more precise, there are for example subreddits for Michael 

Jackson (reddit.com/r/MichaelJackson), raw food (reddit.com/r/raw), depression 

(reddit.com/r/depression), World of Warcraft (reddit.com/r/wow/) and Sweden 

(reddit.com/r/Sweden) (61–64). Every registered user can subscribe to as many subreddits as 

they want to, in order to show his or her support to the themes. Additionally, the front page of 

every registered user shows a combination of the highest-rated posts out of all the subreddits 

the user has subscribed to. (60)  

In 2015, the website had: 542 million monthly visitors, 234 million unique users, 82.54 billion 

page views, 73.15 million submissions and 725.85 million comments, 6.89 billion up votes 

from users and 88,700 active subreddits (65,66). Reddit is at rank 27 among the most visited 

websites in the world and in the US at rank 13 (65). For an explanation of a forum, see Figure 

2 in the Annex. 

The author submitted in 49 subreddits a post which included an introduction and a link to the 

survey. These subreddits were chosen, because they have the most active forum users among 

the computer game subreddits. Following subreddits were included: /r/pcmasterrace, 

/r/TombRaider, /r/pcgaming, /r/CallOfDuty, /r/battlefront, /r/Smite, /r/metalgearsolid, 

/r/bladeandsoul, /r/BatmanArkham, /r/thesims, /r/playark, /r/GirlGamers, /r/playrust, 

/r/EQNext, /r/everquest, /r/GrandTheftAutoV, /r/DotA2, /r/Blizzard, /r/Steam, 

/r/heroesofthestorm, /r/WorldofTanks, /r/WorldOfWarships, /r/hearthstone, 

/r/blackdesertonline, /r/GamerGirls, /r/projecteternity, /r/Eve, /r/witcher, /r/starcraft, /r/telltale, 

/r/Wolfenstein, /r/ffxiv, /r/skyrim, /r/swtor, /r/lotro, /r/TheSecretWorld, /r/runescape, 

/r/GlobalOffensive, /r/WildStar, /r/Guildwars2, /r/summonerschool, /r/FinalFantasy, /r/dayz, 

/r/anno, /r/wow, /r/Fallout, /r/gaming, /r/Diablo and /r/leagueoflegends.   
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2.3 Study Population, Data Collection and Sample Size 

 
Google Form was used for the survey. The author was in charge of developing and conducting 

the survey, as well as answering questions from the participants. After informing about the 

purpose of the study and ensuring confidentiality, 4,936 forum users voluntarily participated 

over 8 days (November 10th to November 18th 2015). 4,030 ‘males’, 800 ‘females’ and 106 

participants choose ‘other’ as a gender. Because of the study design, the response rate was 

100%, therefore, no participant needed to be excluded (no missing values).  

 

2.4 Variables included and Data Handling 

 
The Data was downloaded as excel data and was read into the statistical software R. Every 

answer for the depression and social phobia scale was converted to a number according to the 

scoring of the scales (67,68). The numerical answers of both scales were replaced with the sum 

scores of each participant individually.  

Outcome Variable 

Depression: This outcome variable describes the sum score a participant received after 

completing the CES-D scale. The participant had to fill out how he or she felt during the past 

week. 20 questions/statements needed to be answered. Sixteen statements described a negative 

and four statements (4, 8, 12 and 16) described a positive feeling or situation. For example, a 

negative statement was ‘I felt sad’ and a positive statement was ‘I was happy’. The participant 

could choose between four answers: ‘Rarely or none of the time (less than 1 day)’, ‘Some or a 

little of the time (1-2 days)’, ‘Occasionally or a moderate amount of time (3-4 days)’ and ‘All 

of the time (5-7 days)’. In the same order, answers for negative statements gave 0 to 3 points 

and 3 to 0 points for positive statements. The minimum sum score could have been 0 and 

maximum score 60. (68,69) The cuff-off score in this study that aids in identifying participants 

at risk for depression in the general population is 16 or greater (69,70).  

Social Phobia: This outcome variable describes the sum score a participant got after completing 

the SPIN scale. The participant had to fill out how he or she felt during the past week. 17 

questions/statements needed to be answered. All statements described a negative feeling or 

situation. For example, statements were ‘I avoid having to give speeches’ or ‘Being criticized 

scares me a lot’. The participant could choose between five answers: ‘Not at all’, ‘A little bit’, 
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‘Somewhat’, ‘very much’ and ‘Extremely’. In the same order, answers gave 0 to 4 points. The 

minimum sum score could have been 0 and maximum score 68. (67,71) According to one of 

the developers of the SPIN scale, Jonathan Davidson, 25 or above is the cut-off score in the 

general population which suggests the presence of social anxiety disorder (72). 

Predictor 

Computer gaming hours: The participants were asked to state how many hours in average they 

have played computer games every day in the past month. They could choose between: ‘Less 

than 1’ hour, ‘1-2’ hours, ‘3-4’ hours, ‘5-6’ hours, ‘7-8’ hours, ‘9-10’ hours and ‘10+’ hours. 

Other variables 

Sociodemographic Variables 

Age: Participants were asked how old they are. They could choose between ‘18’ to ‘59’ and 

‘60+’. The category was arranged as follows: ’18-20’, ’21-30’ and ‘31+’. 

Sex: Participants were asked to state their gender. They could choose between ‘male’, ‘female’ 

and ‘other’. ‘Other’ was the option for those participants who could not or chose not to state 

whether their sex is ‘male’ or ‘female’.  

Residence: Participants were asked to state in what kind of area they currently live. They could 

choose between ‘urban’, ‘suburban’ and ‘rural’. 

Country: Participants were asked to state the country in which they currently live in. They 

could choose between 236 options. The category was arranged as followed: ‘North America’, 

‘South and Middle America’, ‘Europe’, ‘Africa’, ‘Asia’ and ‘Australia’. 

Marital Status: Participants were asked to state their marital status. They could choose between 

‘married’, ‘in a relationship’ and ‘single’. 

Offspring:  Participants were asked to state if they have children. They could choose between 

‘yes’ and ‘no’. 

Occupation: Participants were asked to state their occupation. They could choose between 

‘going to school’, ‘working and going to school, ‘going to the university/college’, ‘working 

and going to the university/college, ‘working’ and ‘no occupation’. 
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Health Variables 

Workout: Participants were asked to state how often they work out during the week on average. 

They could choose between ‘0 times a week’, ‘1-2 times a week’, ‘3-4 times a week’, ‘5-6 

times a week’ and ‘7+ times a week’. 

Stress: The participants were asked to state how much stress they had while playing computer 

games. They could choose on a scale from ‘0’ to ‘10’, where ‘0’ means no stress at all and ‘10’ 

extreme stress. The variable was categorised as followed: ‘Low Stress’ (0-3), ‘Medium Stress’ 

(4-6) and ‘High Stress’ (7-10). 

Psychotherapy: Participants were asked if they currently get professional psychological help. 

They could choose between ‘yes’ and ‘no’. 

Behavioural Variables  

Computer work hours: The participants were asked to state how many hours on average they 

have used the computer every day for work in the past month. They could choose between: 

‘Less than 1’ hour, ‘1-2’ hours, ‘3-4’ hours, ‘5-6’ hours, ‘7-8’ hours, ‘9-10’ hours and ‘10+’ 

hours. 

Computer other hours: The participants were asked to state how many hours on average they 

have used the computer every day for other activities in the past month. They could choose 

between: ‘Less than 1’ hour, ‘1-2’ hours, ‘3-4’ hours, ‘5-6’ hours, ‘7-8’ hours, ‘9-10’ hours 

and ‘10+’ hours. 

Experience: Participants were asked to state for how many years they have been playing 

computer games. They could choose between ‘1-3’, ‘4-6’, ‘7-9’, ’10-12’, ’13-15’ and ‘16+’ 

years. 

 

2.5  Statistical Analysis 

 
All statistical analyses were performed using the statistic software R, version 3.2.3 and the R 

Commander software, version 2.2-3 (73). The cut-off point for significance was set at p < 0.05. 

In order to summarise and describe the data, frequency distributions were performed for all 

variables, except for the depression and social phobia sum scores (see Table 1 in the Annex). 

Additionally, numerical summaries were conducted for depression and social phobia to 

determine the mean and standard deviation of these continuous variables (see Table 1 in the 
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Annex). The frequency distribution and numerical summaries were additionally conducted 

respectively for ‘male’, ‘female’ and ‘other’ gender. Tables were created in Microsoft Word 

2013, graphs were designed with Microsoft Excel 2013, screenshots were taken with Greenshot 

and modified with PowerPoint 2013.  

Cut-off scores (see 2.4) were used to determine the prevalence of depression and social phobia 

respectively for all, ‘male’, ‘female’ and ‘other’ gender. 

Furthermore, the chi-square test was used to determine the relationship between the main 

predictor and the sociodemographic, health and behaviour variables as well as the one-way 

ANOVA and Kruskal-Wallis H test, for testing the relationship between the predicting 

variables and the outcomes (no data shown). Additionally, the Pearson's product-moment 

correlation was used to test the relationship between the two outcomes. The numerical 

diagnostics ‘Variance inflation factors’ were used to check for multicollinearity (no data 

shown). Since the outcomes were numerical and the main predictor was (ordinal) categorical, 

multiple linear regression (GLM) was used to investigate the relationship between the predictor 

and the outcomes. Firstly, the main predictor ‘Computer Gaming Hours’ was tested 

independently for the outcome (see ‘Crude β’ in table 4 and 5) and controlled for significance 

by checking the 95% Confidence Intervals (CI) of the beta coefficient. Secondly, respectively 

‘Sociodemographic Variables’, ‘Health Variables’ and ‘Behavioural Variables’ were included 

in three multiple linear regression models to obtain the adjusted β (see ‘Adjusted β 1-3’ in table 

4 and 5). A fourth adjusted β was obtained by including all variables in one multiple linear 

regression model (see ‘Adjusted β 4’ in tables 4 and 5). 

Lastly, stepwise regression was conducted to identify possible confounding factors. The 

variable ‘Gender’ was identified as a possible confounding factor. The crude β and the fourth 

adjusted β (including all variables) as explained above, were calculated again respectively for 

‘male’, ‘female’ and ‘other’ gender in order to compare the results between the three groups 

and to exclude gender as a possible confounding factor (see Tables 6 and 7). 

A significant β (CI does not include 0) indicates an increase or decrease in score (in this study 

respectively on the scales) on that level of the independent categorical variable (e.g. playing 

computer games more than 10 hours per day on average) compared to the reference level 

‘playing computer games less than 1 hour’.   
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2.6 Ethical Considerations 

 
The author did not intend to publish the described study, therefore, no ethical clearance was 

obtained. The participants were not registered to ensure anonymity of the participation. 

Additionally, no IP addresses were obtained. Before starting the survey, the participants were 

informed about the anonymity of the participation, the content and the purpose. The participant 

was encouraged after submitting the survey to seek professional psychological support, if they 

had the feeling of having scored high on the scales (high cumulative points indicates a mental 

health problem). The results of this study will be shared with the community of 

www.reddit.com.  

 

3 Results  
3.1  Participants 

 
The sample consisted of 4,936 participants being 18 years or older and having the sex, ‘male’, 

‘female’ or ‘other’. No flow-chart is needed, because no participants were excluded.  

 

3.2  Respondents’ Characteristics  
 

The frequency distribution and numerical summary of the predicting variable ‘Computer 

Gaming Hours’, the outcome variables ‘Depression’ and ‘Social Phobia’ as well as the 

‘Sociodemographic Variables’, ‘Health Variables’ and ‘Behavioural Variables’ are displayed 

in the Annex (see Table 1). More than half of the participants played on average 3-6 hours per 

day (53%). However, more than 10% of the participants played computer games more than 10 

hours per day. A detailed distribution of the computer gaming hours among the total population 

is displayed in Graph 1 in the Annex. 

The mean score of the outcome ‘Depression’ was 19, 24 and 31 for ‘males’, ‘females’ and 

‘others’ respectively (Table 1 in the Annex). The maximum score a participant could have 

reached in the ‘Depression’ outcome was 60. The mean score of the outcome ‘Social Phobia’ 

was 23, 30 and 36 for ‘males’, ‘females’ and ‘others’ respectively (Table 1 in the Annex). The 

maximum score for ‘Social Phobia’ could have been 68. A detailed distribution of the sum 

scores for both outcomes among all adults and for ‘male’, ‘female’ and ‘other’ adults 

respectively, are displayed in Graph 2-9 in the Annex. 
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Sociodemographic Variables (Table 1 in the Annex): 42% of the participants were between 18 

and 20 years old, 47% were between 21 and 30 years old and a small number were older than 

30. A detailed distribution of the total population’s age is displayed in Graph 10 in the Annex. 

With 82%, the majority of the participants chose ‘male’, 16% chose ‘female’ and 2% chose 

‘other’ as their sex. Nearly half of the participants lived in suburban areas, 39% in urban areas 

compared to approximately every tenth person living in rural areas. Because the survey was an 

international survey, everyone irrespective of the country could participate. More than half of 

the total population lived in ‘North America’, more than 30% in ‘Europe’ and only a minority 

in ‘South and Middle America’, ‘Africa’, ‘Asia’, and ‘Australia’. A detailed list of the groups 

and their countries can be seen in Table 2 in the Annex. 67% of the participants were single, a 

quarter of the total population were in a relationship and a small number were married. With 

95%, the majority of the total population had no offspring. With nearly 60%, most participants 

were currently studying or working. Several participants were attending school or were 

studying and working at the same time and only a few participants were attending school and 

were working. However, every tenth participant had no occupation during the time of the 

survey. 

Health Variables (Table 1 in the Annex): 39% of the participants did not work out during the 

week. Most of the participants experienced low stress while playing computer games, however, 

nearly 40% experienced medium and high stress. Lastly, every tenth participant got 

professional psychological help during the time of the survey conduction.  

Behavioural Variables (Table 1 in the Annex): Nearly half of the total population used the 

computer less than 3 hours per day for work. Only one out of ten participants used the computer 

more than 8 hours per day for work on average. In comparison, more than half of the total 

population used the computer between 1 and 4 hours on average per day for other activities. 

Similar results in this category were obtained for a computer use of 8 hours per day, only every 

tenth participant used the computer more than 8 hours per day for other activities. Nearly 95% 

of the total population had more than 4 years’ experience of computer gaming. More than a 

quarter of the participants played computer games for more than 16 years.  

 

3.3 Prevalence of Depression and Social Phobia 
 

As explained under 2.4, the suggested cut-off point, during the time of the study, for the CES-

D Scale was 16 or greater in the general population for the identification of participants with 
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the risk of having a depression. The cut-off point for the SPIN Scale was 25 or greater in the 

general population for the identification of participants having a social phobia disorder which 

interferes with the everyday life. As shown in Graph 11, more than half of the participants were 

above the cut-off for the CES-D (Depression) Scale, 53% being ‘male’, 67% being ‘female’ 

and 83% of the participants choosing ‘other’ as their gender.  More than four out of ten 

participants were above the cut-off score in the SPIN (Social Phobia) Scale, 40% of the ‘males’, 

60% of the ‘females’ and 71% of the participants who chose ‘other’ as their gender. 

 

Graph 11: Prevalence of participants being above the suggested cut-off scores, for all, ‘male’, 

‘female’ and ‘other’ in the Depression Scale (CES-D) and Social Phobia Scale (SPIN), 

respectively. 

 

 

 

 

3.4 Bivariate Analysis 

3.4.1 Bivariate Analysis of the independent Variables in Relation to the Main 

Predictor  

 

All sociodemographic, health and behavioural variables resulted in a significant Pearson’s Chi 

Square Test (p <0.05) and were thus significantly associated with the main predictor ‘Computer 

Gaming Hours’ (no data shown). 

 

56.22%

44.31%

53.37%

40.42%

67.00%
60.38%

83.02%

70.75%

Depression (CES-D) Social Phobia (SPIN)

Prevalence (above cut-off)

Total Population
(N = 4,936)

Male
(n = 4,030)

Female
(n = 800)

Other
(n = 106)
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3.4.2 Bivariate Analysis towards the Outcome ‘Depression 

 

Sociodemographic, Health and Behavioural Variables  

All health and behavioural variables showed significant association in the One Way ANOVA 

Test or Kruskal-Wallis H Test towards the outcome ‘Depression’ (p < 0.05). Only the 

independent categories ‘Country’ and ‘Residence’ in the Sociodemographic Variables showed 

no significance (p = 0.12 and p = 0.63). (no further data shown) 

Main predictor: ‘Computer Gaming Hours’ 

Adults who played computer games more than 4 hours on average per day were more likely to 

have a higher sum score in the outcome ‘Depression’ compared to the reference group (less 

than 1 hour per day). However, it varied between the average hours. The β for participants who 

played 5 to 10 hours on average per day increased from a 3 to 7 compared to the reference 

group. However, when participants played more than 10 hours on average per day the β 

declined to 6 (Table 4).   

 

3.4.3 Bivariate Analysis towards the Outcome ‘Social Phobia’ 

 

Sociodemographic, Health and Behavioural Variables  

In the bivariate analysis towards the outcome ‘Social Phobia’, all health variables resulted in a 

significant One Way ANOVA Test or Kruskal-Wallis H Test (p < 0.05). Only the independent 

categories ‘Country’ among the Sociodemographic Variables and ‘Experience’ among the 

Behavioural Variables showed no significance (p = 0.25 and p = 0.11) (no further data shown). 

Main Predictor: ‘Computer Gaming Hours’ 

Adults who played computer games more than 2 hours on average per day were more likely to 

have a higher sum score in the outcome ‘Social Phobia’ compared to the reference group. In 

comparison to the bivariate analysis towards the outcome ‘Depression’, the β increased 

continuously. The β increased for participants who played more than 2 hours computer games 

on average per day from 3 to 11 compared to the reference group (Table 5). 
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3.4.4  Bivariate Analysis of the two Outcomes 

 

The Pearson's product-moment correlation showed an uphill positive linear relationship 

between the outcome ‘Depression’ and the outcome ‘Social Phobia’. The correlation 

coefficient was 0.61. Therefore, the outcomes were not included in the opposite models as 

predictors to eliminate the risk of multicollinearity and confounding. 

 

3.5 Multicollinearity 
 

The numerical diagnostics ‘variance-inflation factors’ were performed on the model including 

all predictors (Table 4 and 5). The results indicated a moderate correlation between the 

predictors (all GVIF’s were below 3), therefore, no further steps were conducted (no data 

shown). Only different behaviours in terms of the correlation between the predictors for the 

stratified model including only ‘other’ were anticipated. However, this would be the result of 

the small sample size, therefore, not further steps were conducted.  

 

3.6 Multiple Analysis in Relation to the Outcome ‘Depression’ 
 

Sociodemographic Variables 

The multiple analysis was in line with the bivariate analysis. However, compared to the 

bivariate analysis the β declined on all levels. A β of 3 for 5-6 hours to a β of 5 for 9-10 hours 

compared to the reference group. When played more than 10 hours on average per day, the β 

declined further (Table 4).   

Health Variables  

Similar results for the multiple analysis including the health variables were obtained. 

Participants who played 5 or more hours were also in line with the bivariate analysis. However, 

the β declined also on all levels. The β increased from 3 to 6 when more than 4 hours of 

computer games are played per day, compared to the reference group. Participants who played 

more than 10 hours of computer games had a β of 4 (Table 4). 

Behavioural Variables  

Also the behavioural variables are in line with the multiple analysis. Participants who played 5 

or more hours per day showed a higher sum score in the outcome ‘Depression’. However, the 
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β declined on all levels. Similar results as in the model including the ‘Health Variables’, where 

the β increased from 3 to 6 when more than 4 hours of computer games per day were played, 

compared to the reference group. However, participants who played more than 10 hours of 

computer games had a β of 4 (Table 4). 

Sociodemographic, Health and Behavioural Variables  

After the adjustment of all sociodemographic, health and behavioural variables, the results 

were still in line with the bivariate analysis. Even though the β declined on all levels, 

participants who played 5 or more hours on average per day showed a significantly higher sum 

score compare to the reference group. The β increased from 2 to 4 for playing 4 or more hours. 

However, the β declined to 2 for playing more than 10 hours of computer games on average 

per day (Table 4).
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Table 4: Crude and adjusted β (Beta) with 95% Confidence Intervals displaying the associations between computer gaming hours and the 

depression scale (outcome) in N = 4,936 ‘male’, ‘female’ and ‘other’ adults. 

  

N = 4936  
Crude β 

(95% CI) 

Adjusted β 1 

(95% CI)2 

Adjusted β 2 

(95% CI)3 

Adjusted β 3 

(95% CI)4 

Adjusted β 4 

(95% CI)5 

Computer 

Gaming 

Hours 

 

 

Less than 11 (189) 

 

1-2 (995) 

 

3-4 (1,739) 

 

5-6 (906) 

 

7-8 (416) 

 

9-10 (122) 

 

10+ (569) 

 

0 

 

-0.97 (-2.94 - 1.00) 

 

0.33 (-1.57 -  2.23) 

 

3.29  (1.30 -  5.27) 

 

4.84 (2.66 - 7.02) 

 

7.44 (4.55 - 10.32) 

 

5.56 (3.48 - 7.65) 

 

0 

 

-0.21 (-2.12 - 1.69) 

 

0.52 (-1.32 - 2.37) 

 

2.77 (0.85 - 4.70) 

 

3.66 (1.54 - 5.79) 

 

5.46 (2.65 - 8.27) 

 

3.87 (1.87 - 5.91) 

 

0 

 

-0.69 (-2.51 - 1.14) 

 

0.26 (-1.50 - 2.02) 

 

2.68 (0.84 - 4.52) 

 

3.72 (1.70 - 5.75) 

 

5.97 (3.29 - 8.65) 

 

4.32 (2.39 - 6.26) 

 

0 

 

-0.56 (-2.50 - 1.39) 

 

0.32 (-1.56 - 2.19) 

 

2.90 (0.94 - 4.87) 

 

4.10 (1.94 - 6.26) 

 

6.27 (3.41 - 9.13) 

 

3.59 (1.45 - 5.7) 

 

0 

 

-0.02 (-1.81 - 1.76) 

 

0.33 (-1.40 - 2.05) 

 

2.13 (0.32 - 3.94) 

 

2.59 (0.60 - 4.59) 

 

4.20 (1.56 - 6.83) 

 

2.14 (0.16 - 4.11) 
 

1Reference ‘Less than 1’ hour on average peer week. 2In the Adjusted β 1, it has been adjusted for all sociodemographic variables. 3In the Adjusted β 2, it has been adjusted 

for all health variables. 4In the Adjusted β 3, it has been adjusted for all behavioural variables. 5In the Adjusted β 4, it has been adjusted for all sociodemographic, health and 

behavioural variables. 
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3.7 Multiple Analysis in Relation to the Outcome ‘Social Phobia’ 
 

Sociodemographic Variables 

In the multiple analysis including the ‘Sociodemographic Variables’, participants who played 

one or more hours computer games on average per day showed higher sum score in the outcome 

‘Social Phobia’ compared to the reference group. However, compared to the bivariate analysis, 

the β declined on most levels. The β increased from 2 to 9 for playing computer games 1 or 

more hours per day on average (Table 5). 

Health Variables  

In line with the bivariate analysis, the participants with the same hours of playing computer 

games showed also higher sum scores compared to the reference group. However, the β 

declined on all levels. The β increased from 3 to 9 for playing computer games more than 2 

hours on average per day (Table 5).   

Behavioural Variables  

The results were also in line with the bivariate analysis. However, the β declined on all levels. 

The β was 7 for 5-6 hours and 9 for playing 7 or more hours of computer games per day 

compared to the reference group (Table 5).   

Sociodemographic, Health and Behavioural Variables  

The results were in line with the bivariate analysis and showed, that the participants who play 

one hour computer games showed higher sum scores compared to the reference group. 

However, the β declined on all levels. The β increased from 3 to 7 for playing computer games 

1 or more hours per day (Table 5).
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Table 5: Crude and adjusted β (Beta) with 95% Confidence Intervals displaying the associations between computer gaming hours and the social 

phobia scale (outcome) in N = 4,936 ‘male’, ‘female’ and ‘other’ adults. 

  

N = 4936 
Crude β 

(95% CI) 

Adjusted β 1 

(95% CI)2 

Adjusted β 2 

(95% CI)3 

Adjusted β 3 

(95% CI)4 

Adjusted β 4 

(95% CI)5 

Computer 

Gaming Hours 

 

 

Less than 11 (189) 

 

1-2 (995) 

 

3-4 (1,739) 

 

5-6 (906) 

 

7-8 (416) 

 

9-10 (122) 

 

10+ (569) 

 

0 

 

1.40 (-1.00 - 3.81) 

 

3.36 (1.03 - 5.68) 

 

7.00 (4.57 - 9.43) 

 

9.45 (6.68 - 12.01) 

 

10.16 (6.64 - 13.69) 

 

10.62 (8.07 - 13.17) 

 

  0 

 

2.42 (0.11 - 4.74) 

 

3.73 (1.49 - 5.97) 

 

6.59 (4.24 - 8.93) 

 

8.15 (5.57 - 10.73) 

 

8.26 (4.84 - 11.69) 

 

8.86 (6.38 - 11.32) 

 

0 

 

1.71 (-0.59 - 4.01) 

 

3.24 (1.01 - 5.46) 

 

6.28 (3.96 - 8.60) 

 

8.04 (5.49 - 10.59) 

 

8.52 (5.15 -11.89) 

 

9.26 (6.82 - 11.70) 

 

0 

 

1.80 (-0.58 - 4.19) 

 

3.27 (0.97 - 5.58) 

 

6.53 (4.12 - 8.94) 

 

8.56 (5.91 - 11.22) 

 

9.09 (5.58 - 12.60) 

 

9.01 (6.39 - 11.64) 

 

  0 

 

2.65 (0.42 - 4.87) 

 

3.45 (1.30 - 5.60) 

 

5.81 (3.55 - 8.07) 

 

6.91 (4.42 - 9.40) 

 

7.09 (3.80 -10.37) 

 

7.48 (5.02 - 9.94) 
 

1Reference ‘Less than 1’ hour on average peer week. 2In the Adjusted β 1, it has been adjusted for all sociodemographic variables. 3In the Adjusted β 2, it has been adjusted 

for all health variables. 4In the Adjusted β 3, it has been adjusted for all behavioural variables. 5In the Adjusted β 4, it has been adjusted for all sociodemographic, health and 

behavioural variables. 
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3.8 Stratification for the Variable ‘Gender’ 
 

Table 4 and 5 show, that playing computer games was identified as highly related to depression 

and social phobia. After stepwise adjusting (Table 4 and 5) it became evident, that the 

‘Sociodemographic Variables’ influenced the relationship between ‘Computer Gaming Hours’ 

and ‘Depression’ as well as ‘Social Phobia’ compared to the ‘Health Variables’ and 

‘Behavioural Variables’ the most. Thus, further investigations were conducted. Manual 

stepwise regression was used in order to examine when exactly the β for adults changed and 

which variable had the strongest influence (no data shown). The variable ‘Gender’ had shown 

to have the strongest influence on the β’s (Table 8 in the Annex), also to be highly related to 

the main predictor and both outcomes. Additionally, there were strong differences in the mean 

scores in both outcomes between the genders (Table 1 in the Annex). Therefore, ‘Gender’ was 

chosen for the stratification. Stratification for gender was carried out in order to investigate the 

difference between the gender ‘male’, ‘female’ and ‘other’ in terms of associations between 

the main predictor ‘Computer Gaming Hours’ and the outcomes ‘Depression’ and ‘Social 

Phobia’. By stratifying for ‘Gender’, the influence of this variable on the results was eliminated. 

The crude βs and the adjusted βs (including all variables) were calculated respectively for 

participants who chose ‘male’, ‘female’ and ‘other’ as their gender. 

 

3.8.1 Bivariate and Multiple Analysis in Relation to the Outcome ‘Depression’ 

  

Male 

In the bivariate analysis, only the participants who were playing 5 or more hours showed a 

significant difference in the increase of the sum scores in the ‘Depression’ outcome compared 

to the reference group. However, in the multiple analysis, the Confidence Intervals (CI) showed 

no significant results for ‘males’ (Table 7).   

Female 

In the bivariate analysis, only the participants who were playing five or more hours showed a 

significant difference in the increase of the sum scores in the ‘Depression’ outcome compared 

to the reference group. However, in the multiple analysis, the Confidence Intervals showed 

only significant results for playing computer games 5-6 (β = 5, 95% CI: 1.55 - 9.20) and 9-10 

(β = 8, 95% CI: 1.08 - 15.34) hours for ‘females’ compared to the reference group (Table 7). 
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Other 

In the bivariate analysis, only playing 9-10 hours showed a significant result (β = 22, 95% CI 

= 0.29 - 42.17). In the multiple analysis, no Confidence Intervals indicated significance (Table 

7).   
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Table 7: Crude and adjusted β (Beta) with 95% Confidence Intervals displaying the associations between computer gaming hours and the 

depression scale (outcome) stratified by ‘male’, ‘female’ and ‘other’. 

 

  Male (n = 4030) Female (n = 800) Other (n = 106) 

  Crude β 

(95% CI) 

Adjusted β 

(95% CI)2 

Crude β 

(95% CI) 

Adjusted β 

(95% CI)2 

Crude β 

(95% CI) 

Adjusted β 

(95% CI)2 

Computer 

Gaming Hours 

 

 

Less than 11 

 

1-2 

 

3-4 

 

5-6 

 

7-8 

 

9-10 

 

10+ 

 

0 

 

-1.23 (-3.52 - 1.05) 

 

0.08 (-2.14 - 2.30) 

 

2.66 (0.36 - 4.96) 

 

4.52 (2.03 - 7.00) 

 

6.64 (3.45 - 9.82) 

 

5.13 (2.71 - 7.55) 

 

0 

 

-1.05 (-3.14 - 1.05) 

 

-0.59 (-2.63 - 1.45) 

 

1.02 (-1.11 - 3.14) 

 

1.68 (-0.62 - 3.99) 

 

2.60 (-0.35 - 5.55) 

 

1.32 (-0.98 - 3.62) 

 

0 

 

1.91 (-2.03 - 5.85) 

 

3.14 (-0.60 - 6.88) 

 

8.05 (4.04 - 13.06) 

 

7.67 (2.86 - 12.48) 

 

10.52 (3.04 - 18.01) 

 

7.31 (3.11 - 11.51) 

 

0 

 

2.41 (-1.29 - 6.11) 

 

2.44 (-1.11 - 5.98) 

 

5.38 (1.55 - 9.20) 

 

3.87 (-0.74 - 8.48) 

 

8.21 (1.08 - 15.34) 

 

3.45 (-0.90 - 7.81) 

 

0 

 

4.70 (-13.58 - 22.98) 

 

1.27 (-15.40 -17.94) 

 

3.64 (-13.75 - 21.04) 

 

12.75 (-6.05 - 31.55) 

 

21.50 (0.29 - 42.71) 

 

3.85 (-13.05 -20.76) 

 

0 

 

6.33 (-16.44 - 29.10) 

 

-1.46 (-24.52 - 31.60) 

 

0.76 (-22.63 - 24.16) 

 

11.76 (-12.25 - 35.78) 

 

2.19 (-26.29 - 30.68) 

 

-2.78 (-18.28 - 13.14) 
 

1Reference ‘Less than 1’ hour on average peer week. 2In the Adjusted β, it has been adjusted for all sociodemographic, health and behavioural variables. 
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3.8.2 Bivariate and Multiple Analysis in Relation to the Outcome ‘Social Phobia’ 

 

Male 

In the bivariate analysis, the participants who were playing 1 or more hours showed a 

significant difference in the increase of the sum scores in the ‘Social Phobia’ outcome. In the 

multiple analysis, the adjusted β and CI showed also significant results for the same levels, 

however, the β’s declined. The β increased from 3 to 8 for playing computer games 1 or more 

hours on average per day compared to the reference group (Table 8).   

Female 

In the bivariate analysis, only the participants who were playing 5-8 and more than 10 hours 

showed a significant difference in the increase of the sum scores in the ‘Social Phobia’ outcome 

(a β of 9 for 5-6 hours and β of 10 for 7-8 hours and more than 10 hours). In the multiple 

analysis, the adjusted β and CI showed also significance for the same participants. However, 

the β declined on all levels. A β of 6 was observed for playing 5 or more hour’s computer 

games per day (Table 8).   

Other 

In the bivariate analysis for ‘others’, only participants who played 9-10 hours computer games 

per day on average showed significance with a CI of 3.77 – 54.73 (β = 29). However, in the 

multiple analysis, no CI indicated any significance (Table 8).  
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Table 8: Crude and adjusted β (Beta) with 95% Confidence Intervals displaying the associations between computer gaming hours and the social 

phobia scale (outcome) stratified by ‘male’, ‘female’ and ‘other’. 

 

  Male (n = 4030) Female (n = 800) Other (n = 106) 

  Crude β 

(95% CI) 

Adjusted β 

(95% CI)2 

Crude β 

(95% CI) 

Adjusted β 

(95% CI)2 

Crude b 

(95% CI) 

Adjusted β 

(95% CI)2 

Computer 

Gaming Hours 

 

 

Less than 11 

 

1-2 

 

3-4 

 

5-6 

 

7-8 

 

9-10 

 

10+ 

 

0 

 

3.73 (0.98 - 6.49) 

 

5.32 (2.64 - 8.00) 

 

8.56 (5.79 - 11.34) 

 

11.05 (8.06 - 14.05) 

 

12.08 (8.24 - 15.91) 

 

11.77 (8.86 -14.69) 

 

0 

 

3.40 (0.81 - 5.99) 

 

3.84 (1.31 - 6.37) 

 

6.10 (3.47 - 8.73) 

 

7.05 (4.20 - 9.90) 

 

7.21 (3.57 - 10.86) 

 

7.58 (4.74 - 10.42) 

 

0 

 

-1.20 (-6.15 - 3.76) 

 

2.78 (-1.93 - 7.48) 

 

8.78 (3.74 - 13.83) 

 

10. 28 (4.23 - 16.37) 

 

6.68 (-2.76 - 16.09) 

 

9.59 (4.30 - 14.87) 

 

0 

 

-0.48 (-5.24 - 4.28) 

 

1.98 (-2.58 - 6.53) 

 

5.96 (1.04 - 10.88) 

 

5.97 (0.04 - 11.91) 

 

5.47 (-3.70 - 14.63) 

 

5.85 (0.25 - 11.45) 

 

0 

 

9.90 (-12.06 - 31.86) 

 

8.22 (-11.81 - 28.24) 

 

7.53 (-13.36 - 28.42) 

 

20.25 (-2.34 - 42.84) 

 

29.25 (3.77 - 54.73) 

 

17.67 (-2.64 - 37.97) 

 

0 

 

6.90 (-23.29 - 37.09) 

 

-2.22 (-32.80 - 28.36) 

 

-1.82 (-32.84 - 29.20) 

 

14.19 (-17.65 - 46.03) 

 

11.08 (-26.68 - 48.84) 

 

12.47 (-17.83 - 42.78) 
 

1Reference ‘Less than 1’ hour on average peer week. 2In the Adjusted β, it has been adjusted for all sociodemographic, health and behavioural variables. 
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4 Discussion 

4.1 Key Findings 
 

When applying the suggested cut-off scores, more than 50% of the participants may have had 

a depression, however, the prevalence for ‘females’ and ‘others’ respectively were much higher 

compared to ‘males’. The same conclusion for social phobia, 40% of the total population had 

social phobia, but there was a higher prevalence for ‘females’ and ‘others’ compared to ‘males’. 

The differences to ‘females’ in both scales could be explained by the fact that females are at 

higher risk of getting a depression and anxiety disorder (59,74–76). The differences towards 

the participants who chose ‘other’ could be explained by the sample size difference, as well as 

the physical and psychological hardships they may have gone through or are still going through 

(struggling with their sexual identity) (77,78). Even though there are differences between the 

genders, the prevalence is overall much higher than the expected prevalence. The worldwide 

prevalence of depression is estimated by WHO to be approximately 4.73% (350 million people) 

(79). For social phobia, no worldwide prevalence could be obtained. However, the 12-month 

prevalence of social phobia in US adults was estimated to be 6.8% and it can be assumed that 

this number is similar in other countries (80). 

Summarizing the adjusted results obtained within this study, participants who played more than 

five hours per day had increasing sum scores in the ‘Depression’ outcome. However, when 

stratified by ‘Gender’, only ‘females’ showed a significant sum score increase in the 

‘Depression’ outcome on two levels. Even though they showed significance, the CI’s were very 

wide. When examining the variable ‘Computer Gaming Hours’, it can be assumed that the 

reason for the wide CI’s and the differences in significance could be due to the sample size 

differences between levels and between genders. Further research is needed to verify these 

findings and to investigate the reasons for these two significant findings.     

In relation to the social phobia scale, all participants who played one or more hours showed a 

significant continuously increased sum score in the outcome ‘Social Phobia’. However, when 

stratified by ‘Gender’, only ‘male’ and ‘female’ showed a significant increase in sum scores. 

‘Males’ who played one or more hours had continuously increasing sum scores. ‘Females’ 

showed only a significant increase in the social phobia scale when they played computer games 

five or more hours per day on average, but not when playing 9-10 hours. No significant findings 

for ‘other’ could be found. The reason for the non-significance in the two lower levels and the 

level ‘9-10 hours’ in the stratification by ‘female’ and the overall non-significant findings in 
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the stratification by ‘other’ could be explained by the sample size differences, similar to the 

model including the outcome ‘Depression’. However, further research is needed to verify these 

findings and to investigate the differences in gender.   

Additionally, analysis not represented in the results showed, that other predictors in ‘males’ 

and ‘females’ resulted in a significant relationship to both outcomes. Participants doing 

workouts during the week had lower sum scores in the ‘Depression’ and ‘Social Phobia’ 

outcome and participants who had middle or high stress had higher sum scores. However, these 

findings are not recent discoveries, they are common knowledge (81–83). Furthermore, 

participants who receive professional psychological help had also higher sum scores, as well 

as participants using the computer for other activities. ‘Males’ using the computer for other 

activities for more than 2 hours on average per day and ‘females’ using the computer for 1 or 

more hours per day had higher sum scores in both outcomes. All these findings were not found 

in ‘other’, except for having high stress while gaming. The difference compared to the gender 

‘other’ could be due to the sample size difference. The positive relationship between ‘Computer 

Other Hours’ to both outcomes could be an important finding. If researchers assume, that 

computer gaming is the cause of mental health issues like depression or social phobia, they 

would need to distinguish between those two forms of computer usage, which could be 

difficult, because most computer game players are using the computer also for other activities, 

such as watching movies or participating in online communities. The author suggests 

investigating in the opposite direction, if people who have a depression and/or social phobia 

disorder are more prone to play more hours of computer games than gamers without a 

depression or social phobia disorder and if yes, to investigate the reasons and the consequences. 

  

4.2 Findings compared to other Studies 

   

The findings of this study can be compared to other studies with a similar aim. Wei et al. also 

used an online forum for their survey. They discovered, that there is a relationship between the 

hours played computer games and the sum scores in their depression (DSSS = Depression and 

Symptomatic Symptoms Scale) as well as in their social phobia scale (SPIN). The results also 

indicated that ‘females’ were more likely to have higher depression and social phobia sum 

scores than ‘males’. (18)  However, these findings should be considered carefully. The sample 

size was rather small compared to this study (n = 601 males and n = 121 females), they also 

did not give the option for an alternative gender and did not differentiate between genders in 
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their relationship calculations. Without taking other study method differences into 

consideration, there were differences and similarities in the results. In this study, after 

stratification was conducted, no evidence was found for the relationship between ‘Computer 

Gaming Hours’ on average per day and the outcome ‘Depression’. However, there was a clear 

relationship between the main predictor ‘Computer Gaming Hours’ and the outcome ‘Social 

Phobia’. For ‘males’ as well as for ‘females’, the more hours the participants played, the higher 

was the sum score compared to the reference group. Also, in this study, ‘females’ tended to 

have higher sum scores in both scales compared to ‘males’ in this study, but playing computer 

games had no higher impact on the sum scores for ‘females’ than for ‘males’.    

Another study has been done by Shokouhi-Moqhaddam et al., in which they found a 

relationship between computer gaming and depression. However, they only used male school 

students with a sample size of n = 384 participants and they made conclusions about causations, 

even though it was a cross-sectional study. Therefore, the results should be handled carefully. 

(84) These results differed from the findings of this study. The contrasting findings could be 

due to the study design differences.   

Wenzel et al. discovered that there is an increase in depression symptoms when computer 

gaming time increases. However, even though they had a sufficient sample size (n = 3,405) 

and they only included adults, there were differences in the grouping of computer gaming hours 

(maximum was >4 hours per day), through which they may have lost information. (85) In line 

with the other studies, they found a relationship between depression and computer gaming 

hours which differs to this study. Further studies were found, which also discovered 

relationships (in relation to depression) which differed from the findings of this study (11,12). 

However, the majority of recent research focused on the association of being internet addicted, 

video gaming addicted, computer gaming addicted or being a pathological gamer and having 

social phobia and/or depression (10,17,21,30). Because of these specific sample sizes and 

classification of the participants (e.g. having an addiction), the author was not able to make a 

comparison. 

The results of this study could also be compared to study findings which used video games to 

reduce depression in elderly. Even though they also used video games (computer games are 

video games), the author would only compare them, when the studies used the same game 

genre and when the purpose for playing was the same. For example, in the study from 

Rosenberg et al. an intervention on elderly was used. They played fitness video games over 12 
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weeks which reduced their depressive symptoms. Because the sample size (n = 19), the purpose 

of the video gaming and the controlled environment (fixed gaming sessions) were all different 

from this study and from the study of Rosenberg et al., a comparison of the findings could not 

be made. (5) 

In conclusion, the main findings of this study differed compared to the main findings of the 

other studies. The findings in relation to the depression outcome of this study were in 

opposition to the findings of recent studies. However, the differences could be due to the 

different study designs and strengths and limitation of this and the other studies. No further 

studies could be attainted to compare the results towards the outcome ‘Social Phobia’. 

 

4.3 The Results from a Perspective of the ‘Reinforcement Theory’ by B.F. 

Skinner 

 

The behaviourist B.F. Skinner developed his theory upon Ivan Pavlov’s theory of classical 

conditioning in 1938. The reinforcement theory, also known as ‘Behaviorism’ or ‘Operant 

Conditioning’ states, that the behaviour of an individual is the function of the consequences. 

The reinforcement theory has been used in many study areas, which include animal training, 

raising children, motivation practices as well as addiction studies. (86) For example, operant 

conditioning can be used to motivate or control employees in a company.  An employee gets a 

positive response when the individual showed a positive behaviour (arriving early at the job) 

from the employer, e.g. in the form of speaking highly to other employees of his or her 

engagement in and sacrifices for the company. Thus, the probability will increase that this 

specific behaviour of the individual will occur again. (87) Unfortunately, the reinforcement 

theory can be used in negative ways as well and could be an explanation for addiction disorders. 

The theory can be used to explain the mechanics of the reason people getting addicted to e.g. 

substances like alcohol.  When a person is consuming alcohol, he or she may receive positive 

feedback from that experience. He or she has fun, can party longer, does not worry too much 

about reality and perhaps makes new friends because he or she is less shy. However, when the 

person is not under the influence of alcohol, he or she may receive negative feedback from that 

experience, such as worrying a lot, being shy and therefore, is not able to talk to people and 

thus, has less fun. These two combined experiences can increase the chance that the person 

repeats that behaviour (drinking alcohol) more and more often, so often that he or she is at risk 

of developing an addiction towards that substance. (88) 
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Even though this study showed no causalities, the findings could be explained by the 

reinforcement theory in one possible causation model. As suggested in 4.1 and through the 

reinforcement theory, participants who suffered from social phobia may already or may not 

have been playing computer games before the social phobia developed or strengthened. 

However, when they experience stronger social phobia symptoms and were at the same time 

playing computer games, they may have experienced a decrease in symptoms while playing. 

They could have felt less shy, due to the anonymity, were able to make friends during the game, 

could have found success in what they were playing, were worrying less and may have been 

able to get experiences in being a leader in game, which they would have never been able to 

experience from their point of view in the ‘real’ world. Furthermore, they did not even notice 

their social phobia symptoms. Therefore, after a while, they could have increased their 

computer gaming hours, due to the positive experience and lesser social phobia symptoms 

while playing, compared to when not playing computer games. During the time, when they 

were not playing computer games but were working, studying or going to school, social anxiety 

could overwhelm them and the contrast of those two worlds and the associated emotions could 

enhance the urge to ‘life’ or spend more time in this safe environment, where they experience 

less social phobia symptoms. This could be an explanation for the association that, the more 

severe the social phobia symptoms were, the more the participant played.  

Even though there are no significant results for the relationship between computer gaming 

hours and depression, this model could explain a causation in the same way. Through gaming, 

the participants would be able to concentrate on one activity only and would therefore, suppress 

the sad and unhappy thoughts and feelings which are connected to their reality and therefore, 

to the actual possible cause for their mental disorder.    

 

4.4 Practical Importance of the Study 

 

The results of this study showed, that there was an alarmingly high prevalence of depression 

and social phobia disorder according to the suggested cut-off scores among the computer 

gamers. However, the depression cut-off score of 16 has been discussed by researchers (89,90). 

This cut-off score is used to determine ‘mild depression’, ‘significant depression’, ‘high 

depressive symptoms’, ‘clinical depression’ (also known as major depression) or ‘depression’. 

(69,70,91,92) Furthermore, the social phobia cut-off has shown to vary between different study 
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populations (72). Therefore, the cut-offs and the prevalence results need to be considered 

carefully.  

Nevertheless, the overwhelming interest of this community and therefore the importance of 

this study area has been shown by the number of participants. In only 24 hours, 4,301 forum 

users participated and in the next days, additional 635 followed. These alarming percentages 

and the overwhelming interest of this community are representing the importance of this study 

area which needs to be addressed by researcher and health services, as well as game developers.  

In relation to the framework and the research question, participants who played computer 

games more hours on average per day, had higher sum scores in the ‘Social Phobia’ outcome 

compared to the reference group when adjusted for other variables. Therefore, an association 

was found for one outcome. However, the results need to be interpreted carefully. For example, 

a Beta of 7 for playing more than 10 hours per day compared to participants playing less than 

1 hour per day meant, that they had 7 points more on the social phobia scale compared to the 

reference group. Whether or not 7 points made a difference, having a social phobia disorder or 

not, depends on how many points the reference group had. The used minimum points which 

may indicate a mental disorder were 25 for the social phobia scale. If the reference group had 

19 points, the 7 points could have meant the difference between having a mental disorder or 

not. However, if the reference group had a score close to 0 or close to 30 or above, the 7 points 

would have had no impact on the suggested cut-off and therefore, no change in the outcome 

(mental disorder or not) would have occurred.  

Even though it is difficult to interpret Betas, the results showed that there was no significant 

relation between ‘Computer Gaming Hours’ and the outcome ‘Depression’, but a significant 

relationship between ‘Computer Gaming Hours’ and the ‘Social Phobia’ outcome. When 

participants played computer games more hours, they had a higher sum score in the ‘Social 

Phobia’ outcome compared to the reference group adjusted by other variables. This could be 

interpreted, that there is a relationship between the amount of hours a person plays computer 

games and the severity of social phobia symptoms. However, because this is a cross-sectional 

study, the results did not show any causation. If this result would show a causation, it could 

mean, that the more hours a participant played computer games, the stronger the social phobia 

symptoms get. However, as mentioned before, a reversed causality could also be possible, the 

stronger the social phobia symptoms of a participant get, the more hours they would play 
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computer games. A third alternative would be, that due to residual confounding, in reality, there 

would be no association between those two variables and therefore, also no causality.  

Nevertheless, the results indicate a high international and public health relevance. The social 

phobia and depression prevalence results, as well as the association results need further 

investigations, if the findings represent the mental health status of computer gamers in general 

or are based on a selection bias. Additionally, the positive association between ‘Computer 

Gaming Hours’ and ‘Social Phobia’ need to be further investigated as well as the mechanism 

behind this phenomenon. These results could be used for further studies, as well as health 

services working with computer gamers or people with social anxiety. 

 

4.5 Strengths and Limitations 

 

This study has clear strengths and limitations. This is a cross-sectional study and therefore, 

gave no results about causality. Through the forum and the survey used for this study, the 

author was able to reach people across the globe. The sample size was a strength as well as the 

cultural diversity of the participants. However, because of the two data collection tools (Forum 

and Survey) only specific people participated. People who were using the forum and the 

specific subreddits, were able to read English, were interested in those games (used subreddits), 

were interested or willing to help this kind of research and had the time and tools (mobile or 

computer) to fill out the survey. People who had a mental disorder themselves could have been 

more prone to support this research and to participate, which could have biased the results. 

Another limitation is a reporting and recall bias, since the Depression and Social Phobia Scales 

were self-measured and that there was no tool to confirm the answers given to the survey. 

Additionally, to ensure anonymity of the participants, it was possible that participants filled out 

the survey multiple times, which remained then undetected. Even though the study had 

limitations, a clear strength was the in-depth analysis, as well as the verified scales used, the 

inclusion of more than two genders and the high public and international health relevance. Most 

importantly, the results are a strength, which showed different results than other studies and 

therefore, can be used to investigate the cause for the differences and for further studies of 

computer gaming and mental health, as well as background knowledge when working in health 

services, social services and the video gaming industry.  
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4.6 Internal and External Validity 
 

All predicting variables were significantly associated with the main predictor ‘Computer 

Gaming Hours’ and all variables except ‘Country’ were significantly related to one or both 

outcomes. The variable ‘Gender’ was identified as a possible confounding factor. Stratification 

by gender was conducted to remove the possibility of confounding. Additionally, the statistical 

test (Variance Inflation Factor) showed no signs of multicollinearity between the predicting 

variables. Nevertheless, other variables may have been not included in this study and therefore, 

residual confounding cannot be excluded. The results and changes in associations could be 

influenced by variables which may have caused undetected confounding and multicollinearity 

(e.g. other mental health issues), which in turn could have altered the true association. 

Additionally, the results did only show associations, therefore, the results cannot be interpreted 

as causations. 

Furthermore, because of the limitations, such as the possible selection bias and the drawback 

of the given anonymity, the findings of this study cannot be generalized to the general 

population or any other specific populations.  

 

5 Conclusion 
 

There was a significant association identified between the main predictor ‘Computer Gaming 

Hours’ and the outcomes ‘Depression’ and ‘Social Phobia’ in the total population after 

adjusting for other variables. After stratifying by gender and adjusting for other variables, no 

significant association was found for ‘male’, ‘female’ and ‘other’ respectively between 

‘Computer Gaming Hours’ and ‘Depression’. A significant association was found between 

‘Computer Gaming Hours’ and the ‘Social Phobia’ outcome for ‘male’ and ‘female’ sex. 

Additionally, an alarmingly high prevalence among the participants were found for having a 

depression and social phobia disorder according to the suggested cut-offs. However, these 

findings could be biased due to the study design and their limitations and therefore are not 

generalizable. The differences from the results of this study compared to findings of other 

studies have shown, that researchers should investigate further about the influence of gender, 

age, health status, as well as the gaming genre on the association between the hours played 

computer games and depression and social phobia. Furthermore, they should also consider in 

their work the additional findings of this study in relation to stress and workouts, as well as the 
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hours a participants used the computer for other activities, such as watching videos or 

participating in online communities. Based on the theory (reinforcement theory) used for this 

study, health practitioners should be sensitive when working with people playing computer 

games and with or without having a diagnosed mental health disorder, such as social phobia. 

Except a gamer simply enjoys playing more hours than the average gamer, there can be other 

reasons for the gaming hours, e.g. gaming as a profession or a mental disorder, which can 

ultimately lead into an addiction.  

In conclusion, because billions of people worldwide play computer games, the results of this 

study in terms of prevalence and associations and because of the interest which the community 

has shown in this topic, should be justification enough to conduct further research and address 

this important public health topic. 
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Annex 
 

Figure 2: This screenshot from reddit.com shows the subreddit ‘worldnews’ on the 15th of February 2016 at 10.15 am. The group ‘hot’ is 

selected which shows the post which got the most up votes in this subreddit. The screenshot was modified by the author with arrows and 

explanations. (93) 
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Table 1: Frequency distribution and numerical summary was performed for the total population, as well as respectively for ‘male’, ‘female’ and 

‘other’. Presented with rounded column percentages.  

  Total population 

N = 4,936 (100%) 
Male 

n = 4,030 (100%) 
Female 

n = 800 (100%) 
Other 

n = 106 (100%) 

Predicting Variable      

Computer gaming hours  

<1 

 

1-2 

 

3-4 

 

5-6 

 

7-8 

 

9-10 

 

10+ 

 

 

189 (03.83) 

 

995 (20.16) 

 

1,739 (35.23) 

 

906 (18.35) 

 

416 (08.43) 

 

122 (02.47) 

 

569 (11.53) 

 

127 (03.15) 

 

823 (20.42) 

 

1,444 (35.83) 

 

747 (18.54) 

 

351 (08.71) 

 

103 (02.56) 

 

435 (10.79) 

 

59 (07.38) 

 

162 (20.25) 

 

258 (32.25) 

 

142 (17.75) 

 

57 (07.13) 

 

15 (01.88) 

 

107 (13.38) 

 

3 (02.83) 

 

10 (09.43) 

 

37 (34.91) 

 

17 (16.04) 

 

8 (07.55) 

 

4 (03.77) 

 

27 (25.47) 

 

Outcome Variables 

     

Depression (0-60)  

Mean Score  

 

 

20.21 (sd 12.90) 

 

19.17 (sd 12.46) 

 

24.03 (sd 13.47) 

 

31.27 (sd 14.49) 

Social Phobia (0-68)  

Mean Score  

 

 

24.12 (sd 15.84) 

 

22.55 (sd 15.07) 

 

30.42 (sd 17.10) 

 

36.14 (sd 17.62) 

 

 

 

 

Sociodemographic 

Variables 

      

Sex   

4,030 (81.65) 
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Male 

 

Female 

 

Other 

 

 

800 (16.21) 

 

106 (02.15) 

Age1  

18-20 

 

21-30 

 

31+ 

 

 

 

2,090 (42.34) 

 

2,330 (47.20) 

 

516 (10.45) 

 

1,821 (45.19) 

 

1,813 (44.99) 

 

396 (09.83) 

 

227 (28.38) 

 

465 (58.12) 

 

108 (13.50) 

 

42 (39.62) 

 

52 (49.06) 

 

12 (11.32) 

Country2  

North America 

 

South and Middle America 

 

Europe 

 

Africa 

 

Asia 

 

Australia 

 

 

2,646 (53.61) 

 

162 (03.28) 

 

1696 (34.36) 

 

24 (00.49) 

 

122 (02.47) 

 

286 (05.79) 

 

2101 (52.13) 

 

143 (03.55) 

 

1451 (36.00) 

 

18 (00.45) 

 

100 (02.48) 

 

217 (05.38) 

 

 

483 (60.38) 

 

15 (01.88) 

 

217 (27.12) 

 

2 (00.25) 

 

17 (02.12) 

 

66 (08.25) 

 

 

62 (58.87)  

 

4 (03.77) 

 

28 (26.42) 

 

4 (03.77) 

 

5 (04.72) 

 

3 (02.83) 

 

Residence  

Urban 

 

Suburban 

 

Rural 

 

 

1,927 (39.04) 

 

2,420 (49.03) 

 

589 (11.93) 

 

1,604 (39.80) 

 

1,954 (48.49) 

 

472 (11.71) 

 

281 (35.13) 

 

426 (53.25) 

 

93 (11.63) 

 

42 (39.62) 

 

40 (37.74) 

 

24 (22.64) 

Marital Status  

Married 

 

In a relationship 

 

 

391 (07.92) 

 

1,250 (25.32) 

 

 

271 (6.72) 

 

859 (21.32) 

 

 

114 (14.25) 

 

360 (45.00) 

 

 

6 (05.66) 

 

31 (29.25) 
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Single 

 

3,295 (66.75) 2,900 (71.96) 326 (40.75) 69 (65.09) 

Offspring  

Yes 

 

No 

 

 

4,702 (95.26) 

 

234 (04.74) 

 

162 (04.02) 

 

3,868 (95.98) 

 

62 (07.75) 

 

738 (92.25) 

 

10 (09.43) 

 

96 (90.57) 

Occupation  

Going to school 

 

Going to school and working 

 

Going to university/college 

 

Going to university/college and 

working 

 

Working 

 

No occupation 

 

 

747 (15.13) 

 

 

165 (03.34) 

 

 

1,447 (29.32) 

 

 

 

572 (11.59) 

 

1,448 (29.34) 

 

557 (11.28) 

 

658 (16.33) 

 

 

136 (03.37) 

 

 

1,242 (30.82) 

 

 

 

456 (11.32) 

 

1,149 (28.51) 

 

389 (09.65) 

 

77 (09.63) 

 

 

26 (03.25) 

 

 

176 (22.00) 

 

 

 

106 (13.25) 

 

272 (34.00) 

 

143 (18.88) 

 

12 (11.32) 

 

 

3 (02.83) 

 

 

29 (27.36) 

 

 

 

10 (09.43) 

 

27 (25.47) 

 

25 (25.58) 

 

Health Variables 

     

Workout  

0/week 

 

1-2/week 

 

3-4/week 

 

5-6/week 

 

7+/week 

 

 

1,904 (38.57) 

 

1,560 (31.60) 

 

951 (19.27) 

 

410 (08.31) 

 

111 (02.25) 

 

1,514 (37.57) 

 

1,240 (30.77) 

 

817 (20.27) 

 

368 (09.13) 

 

91 (02.26) 

 

348 (43.50) 

 

288 (36.00) 

 

119 (14.88) 

 

35 (04.38) 

 

10 (01.25) 

 

42 (39.62) 

 

32 (30.19) 

 

15 (14.15) 

 

7 (06.60) 

 

10 (09.43) 

 

Psychotherapy 

 

 

Yes 

 

 

552 (11.18) 

 

 

346 (08.59) 

 

 

161 (20.13) 

 

 

45 (42.45) 
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No 

 

 

4,384 (88.82) 

 

3,684 (91.41) 

 

639 (79.88) 

 

61 (57.55) 

Stress  

 

 

Low 

 

Medium 

 

High 

 

3107 (62.95) 

 

1325 (26.84) 

 

504 (10.21) 

 

2572 (62.70) 

 

1078 (26.75) 

 

425 (10.55) 

 

519 (64.88) 

 

216 (27.00) 

 

65 (08.12) 

 

61 (57.55) 

 

31 (29.25) 

 

13 (13.21) 

 

Behavioural Variables 

     

Computer work hours  

<1 

 

1-2 

 

3-4 

 

5-6 

 

7-8 

 

9-10 

 

10+ 

 

 

1,298 (26.30) 

 

1,060 (21.47) 

 

731 (14.81) 

 

607 (12.30) 

 

697 (14.12) 

 

183 (03.71) 

 

360 (07.29) 

 

1,058 (26.25) 

 

918 (22.78) 

 

604 (15.99) 

 

489 (12.13) 

 

543 (13.47) 

 

156 (03.87) 

 

262 (06.50) 

 

210 (26.25) 

 

126 (15.75) 

 

118 (14.75) 

 

105 (13.13) 

 

138 (17.25) 

 

21 (02.63) 

 

82 (10.25) 

 

30 (28.30) 

 

16 (15.09) 

 

9 (08.49) 

 

13 (12.26) 

 

16 (15.09) 

 

6 (05.66) 

 

16 (15.09) 

Computer other hours  

<1 

 

1-2 

 

3-4 

 

5-6 

 

7-8 

 

9-10 

 

 

757 (15.34) 

 

1,809 (36.65) 

 

1,234 (25.00) 

 

493 (09.99) 

 

188 (03.81) 

 

75 (01.52) 

 

 

653 (16.20) 

 

1,516 (37.62) 

 

1,003 (24.89) 

 

383 (09.50) 

 

145 (03.60) 

 

85 (02.11) 

 

 

94 (11.75) 

 

264 (33.00) 

 

202 (25.25) 

 

100 (12.50) 

 

33 (04.13) 

 

15 (01.88) 

 

 

10 (09.43) 

 

29 (27.36) 

 

29 (27.36) 

 

10 (09.43) 

 

10 (09.43) 

 

2 (01.89) 
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10+ 

 

380 (07.70) 272 (06.75) 92 (11.50) 16 (15.09) 

Experience  

1-3 

 

4-6 

 

7-9 

 

10-12 

 

13-15 

 

16+ 

 

 

 

259 (05.25) 

 

564 (11.43) 

 

781 (15.82) 

 

1170 (23.70) 

 

825 (16.71) 

 

1,337 (27.09) 

 

197 (04.89) 

 

461 (11.44) 

 

671 (16.65) 

 

976 (24.22) 

 

673 (16.70) 

 

1,052 (26.10) 

 

59 (07.38) 

 

97 (12.13) 

 

91 (11.38) 

 

172 (21.50) 

 

134 (16.75) 

 

247 (30.88) 

 

3 (02.83) 

 

6 (05.66) 

 

19 (17.92) 

 

22 (20.75) 

 

18 (16.98) 

 

38 (35.85) 

 

1 The author categorised ‘Age’ in quintiles. See Graph 10 for a more detailed age distribution. 2 A more detailed list of the participated countries can be seen in Table 2.
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Table 2: Detailed list of the participated countries.  

Groups 95 Countries N=4936 100% 

North America Canada 

United States                            

 

423 

2,223 

08.57 

45.04                                                             

South and Middle America Anguilla 

Argentina 

Aruba 

Bahamas 

Barbados 

Brazil 

Chile 

Colombia 

Costa Rica                           

Dominican Republic      

Guatemala           

Mexico               

Peru            

Puerto Rico    

Uruguay                          

Venezuela   

Virgin Islands (U.S.)                           

                         

2 

38 

1 

3 

1 

67 

13 

3 

3 

62 

2 

11 

1 

2 

3                                  

6   

1                                

 

00.04 

00.77    

00.02  

00.06 

00.02  

01.36  

00.26   

00.06      

00.06   

01.26      

00.04         

00.22  

00.02 

00.04   

00.06 

00.12       

00.02                                                                                                                  

Europe Albania 

Andorra 

Austria 

Belgium 

Bosnia and Herzegovina 

Bulgaria 

Croatia 

Czech Republic  

Denmark 

Estonia                      

Faroe Islands                            

Finland  

France      

Germany                          

Gibraltar                      

Greece  

Hungary                           

Iceland                              

Ireland 

Italy 

Latvia                          

Lithuania                         

Luxembourg                 

Rep. of Macedonia     

Malta                             

Moldova 

Montenegro                        

Netherlands                        

Norway                       

Poland                           

Portugal  

Romania                 

Serbia         

Slovakia (Slovak Republic)                          

Slovenia            

 

4 

2 

41 

45 

1 

8     

3    

19   

18   

6                                  

1                                

76  

68     

269                                  

1                                                        

15  

13                                  

6                                  

29 

27 

7                                 

14                                  

1                                  

2   

1                               

1                                  

1                                

128                                 

 80 

43                                 

41  

20    

14           

1                                 

11   

 

00.08 

00.04 

00.83 

00.91 

00.02 

00.16  

00.06   

00.38   

00.36  

00.12                              

00.02                              

01.54  

01.38   

05.45                              

00.02                              

00.30 

00.26                              

00.12                                                            

00.59  

00.55 

00.14                              

00.28                              

00.02                              

00.04     

00.02    

00.02                              

00.02                              

02.59 

01.62     

00.87                              

00.83 

00.41  

00.28   

00.02 

00.22    



 

 

  XVIII 
 

Spain                             

Sweden  

Switzerland  

Ukraine        

United Kingdom                      

46                                

122  

19            

1           

432             

  

00.93                              

02.47  

00.38          

00.02    

08.76   

                                                                                                                                                                                                            

Africa Algeria 

Angola 

Cape Verde  

Egypt 

Seychelles  

South Africa                              

 

5 

2 

1 

2 

1 

13 

00.10 

00.04   

00.02   

00.04 

00.02    

00.26                        

Asia Afghanistan   

Armenia 

Azerbaijan 

Bahrain                         

Bangladesh                           

China 

Georgia 

Hong Kong 

India                          

Indonesia  

Israel 

Japan   

Korea, Republic of (South 

Korea)                            Kuwait  

Lao, People's Democratic 

Republic     

Malaysia   

Philippines                             

Russian Federation                       

Saudi Arabia    

Singapore             

Taiwan (Republic of China)                          

Thailand                             

Turkey      

United Arab Emirates  

Vietnam 

 

6 

2  

2 

2                                  

2                                  

1 

1 

3 

3 

1 

7 

9                                  

1                                  

1  

1                                  

11  

12 

12 

4 

13 

1                                  

1                                 

19     

6 

1                              

 

00.12 

00.04   

00.04 

00.04                              

00.04 

00.02   

00.02 

00.06 

00.06 

00.02 

00.14    

00.18                              

00.02                              

00.02  

00.02    

00.22   

00.24   

00.24 

00.08  

00.26     

00.02                              

00.02                              

00.38  

00.12     

00.02                                                                                                 

Australia American Samoa                         

Antarctica 

Australia 

New Zealand    

4                               

2   

226  

54        

00.08                                                             

00.04                               

04.58  

01.09  
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Table 6: Adjusted β (Beta) 1 with 95% Confidence Intervals displaying the associations 

between computer gaming hours and depression and social phobia scale compared to the 

Adjusted β 2.  

 Computer 

Gaming Hours 

Adjusted β 1 (95% CI)2 

Variable ‘Gender’ is excluded 
Adjusted β 2 (95% CI)3 

Including all Variables  

 

Depression 

 

Less than 11 

 

1-2 

 

3-4 

 

5-6 

 

7-8 

 

9-10 

 

10+ 

 

0 

 

-0.52 (-2.32 - 1.27) 

 

-0.10 (-1.85 - 1.63) 

 

1.67 (-0-16 - 3.49) 

 

2.08 (0.07 - 4.10) 

 

3.60 (0.94 - 6.26) 

 

1.73 (-0.26 - 3.72) 

 

 

0 

 

-0.02 (-1.81 - 1.76) 

 

0.33 (-1.40 - 2.05) 

 

2.13 (0.32 - 3.94) 

 

2.59 (0.60 - 4.59) 

 

4.20 (1.56 - 6.83) 

 

2.14 (0.16 - 4.11) 

 

 

Social Phobia 

 

Less than 11 

 

1-2 

 

3-4 

 

5-6 

 

7-8 

 

9-10 

 

10+ 

 

0 

 

1.68 (-0-58 - 3.95) 

 

2.56 (0.36 - 4.75) 

 

4.89 (2.59 - 7.19) 

 

5.90 (3.36 - 8.44) 

 

5.86 (2.50 - 9.21) 

 

6.57 (4.06 - 9.08) 

 

0 

 

2.65 (0.42 - 4.87) 

 

3.45 (1.30 - 5.60) 

 

5.81 (3.55 - 8.07) 

 

6.91 (4.42 - 9.40) 

 

7.09 (3.80 - 10.37) 

 

7.48 (5.02 - 9.94) 
 

1Reference ‘Less than 1’ hour on average peer week. 2In the Adjusted β 1, it has been adjusted for all variables 

except ‘Gender’. 3In the adjusted β 3, it has been adjusted for all variables. 
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Graph 1: Distribution of average computer gaming hours per day in the last month among 

‘males’, ‘females’ and ‘others’ in percentage. 

 

 

 

Graph 2: Distribution of the CES-D sum scores among the total population in percentage. 

 

 

 

 

 

 

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

<1 1-2 3-4 5-6 7-8 9-10 10+

Computer gaming hours per day

Male Female Other

0.00%

0.50%

1.00%

1.50%

2.00%

2.50%

3.00%

3.50%

4.00%

4.50%

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

Depression Score



 

 

  XXI 
 

Graph 3: Distribution of the CES-D sum scores among ‘males’ in percentage. 

 

 

 

Graph 4: Distribution of the CES-D sum scores among ‘females’ in percentage. 
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Graph 5: Distribution of the CES-D sum scores among ‘others’ in percentage. 

 

 

 

Graph 6: Distribution of the SPIN sum scores among the total population in percentage. 
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Graph 7: Distribution of the SPIN sum scores among ‘males’ in percentage. 

 

 

 

Graph 8: Distribution of the SPIN sum scores among ‘females’ in percentage. 
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Graph 9: Distribution of the SPIN sum scores among ‘others’ in percentage. 
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Graph 10: Distribution of age among ‘males’, ‘females’ and ‘others’. 
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Statements/questions of the Depression Scale (CES-D): 

 

1. ‘I was bothered by things that usually don’t bother me.’ 

2. ‘I did not feel like eating, I wasn't very hungry.’1 

3. ‘I wasn’t able to feel happy, even when my family or friends tried to help me feel    

better.’1 

4. ‘I felt I was just as good as other people.’ 

5. ‘I felt like I couldn’t pay attention to what I was doing.’ 

6. ‘I felt down and unhappy.’1 

7. ‘I felt like I was too tired to do things.’1 

8. ‘I felt hopeful about the future.’ 

9. ‘I thought my life had been a failure.’ 

10. ‘I felt scared.’1 

11. ‘I didn’t sleep as well as I usually sleep.’1 

12. ‘I was happy.’ 

13. ‘I was more quiet than usual.’1 

14. ‘I felt lonely, like I didn’t have any friends.’1 

15. ‘People were unfriendly.’ 

16. ‘I enjoyed life.’ 

17. ‘I felt like crying.’1 

18. ‘I felt sad.’ 

19. ‘I felt people didn’t like me.’1 

20. ‘It was hard to get started doing things.’1 

1 CES-D statements were replaced with the statements from the CES-D for children scale for easier 

understanding (68,94). 
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Statements/questions of the Social Phobia Scale (SPIN): 

 

1 ‘I am afraid of people in authority’ 

2 ‘I am bothered by blushing in front of people’ 

3 ‘Parties and social events scare me’ 

4 ‘I avoid talking to people I don't know’  

5 ‘Being criticized scares me a lot’  

6 ‘Fear of embarrassment causes me to avoid doing things or speaking to people’ 

7 ‘Sweating in front of people causes me distress’  

8 ‘I avoid going to parties’  

9 ‘I avoid activities in which I am the centre of attention’  

10 ‘Talking to strangers scares me’  

11 ‘I avoid having to give speeches’  

12 ‘I would do anything to avoid being criticized’  

13 ‘Heart palpitations bother me when I am around people’  

14 ‘I am afraid of doing things when people might be watching’  

15 ‘Being embarrassed or looking stupid is among my worst fears’  

16 ‘I avoid speaking to anyone in authority’  

17 ‘Trembling or shaking in front of others is distressing to me’  

 

  

 

 

 

 

 

 

 

 

 


