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Abstract  

Theoretical background. Despite the internationally high levels of unmet need for mental 

health treatment, e-mental health applications have the capacity to reach those who otherwise 

might not seek psychological support due to barriers related to costs, service constraints, 

geographical distance, or stigmatization (Clough et al., 2019). Within the field of e-mental 

health treatments, serious games (SG) represent an innovative instrument with engaging 

potential to treat psychological disorders (Fleming et al., 2017). SG are interactive learning 

games commonly utilized via computers that train skills, improve cognitive processes, or even 

change behavior patterns (Shute et al., 2009). Current empirical research has revealed the 

effectiveness of SG for psychotherapeutic usage (Eichenberg & Schott, 2017; Halldorsson et 

al., 2021; Lau et al., 2017). However, relatively few therapeutic SG have been made publicly 

available or implemented on a global scale due to their associated obstacles, such as few 

explored consumer perspectives and preferences.  

Research aim. This study investigates which determinants predict the intention to use SG in 

psychotherapeutic settings among both relevant application groups: mental health service 

users1 (individuals with psychotherapy experience either currently or in the past) and mental 

health professionals. Since ethnicity, socioeconomic status, and culture highly interplay with 

(e-mental health) technology uptake (Clough et al., 2019; Lee et al., 2013), SG acceptability 

was assessed in several countries (N = 13) by particularly considering the influence of 

collectivistic and individualistic culture on usage intentions (Hofstede, 2011; Lee et al., 2013). 

The cultural perspective is particularly relevant today since many countries are confronted 

with cultural knowledge gain attributed to mental illness and treatment methods due to their 

increasing multicultural societies and minority groups (Rathod & Kingdon, 2014).  

Methods. Two web-based surveys (Eichenberg et al., 2016a) – one survey version for each 

sample – compiling experiences with and attitudes toward psychotherapeutic SG use were 

conducted between 2016 and 2020 in the following countries: Australia, Canada, China, 

 

1 Mental health service users (MHSUs) are most frequently described as patients of current mental health 

treatments or services, either currently or in the past, survivors, or ex-patients (Tait & Lester, 2005), though 

definitions vary and have expanded through stigmatization and empowerment movements over the last years. 

The term MHSUs is used throughout the work to address individuals with psychotherapy experiences either 

currently or in the past. Notably, the term client was used in the survey for mental health professionals due to 

reasons of more relatedness and understandability.  



Finland, Germany, Italy, Mexico, the Netherlands, New Zealand, Russia, Slovenia, South 

Africa, and the United Kingdom (UK).  

Results. About 18% of included mental health service users (N = 1,317, 71% female) and 

26% of mental health professionals (N = 1,497, 70% female) were familiar with the general 

concept of SG. Only 6% of mental healthcare clinicians reported practical usage of SG with 

their patients or clients. However, the majority among both target groups (circa 80%) 

demonstrated high usage intentions of SG within psychotherapy if given the opportunity. 

Applied general linear mixed models revealed for the sample of mental health service users 

that (one unit increase in) age (b = 0.25, p = .010), practical gaming experience (b = 0.79, p = 

.006), practical SG experience (b = 1.00, p = .023), and (one unit increase in) positive 

performance expectancy (b = 1.58, p < .001) significantly increased the chance of SG 

application for psychological purposes, whereas negative performance expectancy (b = -0.99, 

p < .001) had a significant decreasing effect. Increased positive performance expectancy 

especially raised the odds of applying SG by nearly five times. Additional cross-level 

interactions revealed that the influence of positive performance expectancy on the willingness 

to use SG was stronger in individualistic countries than in collectivistic ones (b = -0.89, p < 

.001). Although no main effect was initially reported, the effect of social influence (i.e., 

endorsements of SG by others), on usage intentions was stronger in collectivistic nations than 

in individualistic ones (b = 0.40, p = .029). For the sample of mental health professionals, 

(one unit increase in) age (b = 0.21, p = .020), systemic therapy orientation (b = 0.50, p = 

.010), (one unit increase in) self-rated expertise of computer and video games (b = 0.39, p = 

.004), practical gaming experience (b = 0.54, p = .009), and (one unit increase in) positive 

performance expectancy (b = 1.40, p < .001) significantly raised the likelihood of therapeutic 

SG utilization, whereas negative attitudes (b = -0.59, p < .001) and psychoanalytic modality 

(b = -0.39, p = .022) significantly reduced application chances. Similarly, positive 

performance expectancy appeared to be the strongest predictor by improving the probability 

of SG use by four times. The influence of positive performance expectancy on the intended 

use of SG in the future was higher in individualistic nations than in collectivistic-oriented 

countries (b = -0.89, p < .001). However, the influence of negative performance expectancy 

on the probability of future SG use was significantly higher in collectivistic countries than in 

individualistic ones (b = 0.36, p = .041). No main or interaction effect was detected for social 

influence.  

Conclusion. Despite equally high openness toward SG application in both samples, this study 

demonstrates that the perception of SG for mental health concerns varied among countries 



 

depending on their culture. The findings elevate awareness for culture-specific 

implementation strategies of SG, by either raising (individual) perceived usefulness (e.g., 

through acceptance-facilitating information) or by promoting SG via increased endorsements 

by others (e.g., professional bodies or associations). 
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SERIOUS GAMES IN MENTAL HEALTH TREATMENT                     1 

1 Introduction 

Human history indicates that games, such as board games, cards, and dice, have been 

played since ancient times.2 Such games have always been popular throughout all social 

groups. The board game backgammon, for instance, is more than 5,000 years old. Today, the 

majority of games are played on electronic devices, such as computers, smartphones, video 

game consoles, etc. Such games, which deploy some type of computing machinery, are 

defined as digital games. The popularity of digital games has been immensely increasing for 

the last years (Dörner et al., 2016). The Entertainment Software Association (2019) 

underlines this evident attractiveness with figures from their annually conducted research on 

the computer and video game industry by collecting data from about 4,000 United States 

(US)-Americans regarding their gaming habits and attitudes. The US-American computer and 

video game sales generated $43.4 billion in 2018. The most recent numbers for 2018 reveal 

that about 75% of US-Americans had at least one gamer in their household, and over 164 

million US adults regularly played computer and video games. Germany has a similarly 

emerging market. The German Games Industry Association (2019) reports 4.4 billion euros 

revenue for computer and video games sales in 2018. Almost half of the German population 

(34.3 million) played games that year, preferably on their smartphones. Playing digital games 

is, often, allegedly considered an activity among children and adolescents. In 2018, however, 

the average age of German game players had increased to over 36; thus, seemingly attracting 

people beyond adolescence. The largest and most profitable gaming industry in the world is 

currently claimed by China alone by the great importance of professional video game 

tournaments (Ma et al., 2020). The constantly evolving gaming markets worldwide result in 

numerous investments and developments of digital games with various intentions, functions, 

and novel technologies (Dörner et al., 2016).  

Due to the enormous success of digital games, the question arises of whether 

implementation of game technology in nongaming application areas and for purposes other 

than enjoyment can be similarly successful. Research about digital game methodologies has 

helped to identify motivational and emotional factors that contribute to the appealing potential 

 
2 Chapters 1-3 of this thesis are published (with contractual and official permission of reusage) in: Huss, J., & 
Eichenberg, C. (in press). Serious Games in mental health treatment. In Z. Yan (Ed.), Cambridge Handbook of 
Cyber Behavior. Cambridge University Press. 



2     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

of digital games in addition to the game enjoyment. Digital games, with their motivating and 

engaging effects, have become an area of interest for facilitating activities that require 

motivation, such as gaining knowledge or learning new skills (Dörner et al., 2016). More 

broadly, why not turn learning into an enjoyable experience or even improve the learning 

process itself through embedded characteristics of gameplay? This aspect opened a whole 

new research and practice field of applied games that entertain, but also include at least one 

“serious goal”. These games are called SG (Granic et al., 2014). Recent research has started to 

investigate the potential of (serious) gaming in psychotherapeutic interventions, as the focus 

shifts to increase patient or client engagement, autonomy, and self-efficacy within mental 

health treatment (Merry et al., 2012). Although research on SG for mental health reasons is 

still in its infancy, initial findings suggest promising treatment effects (Eichenberg & Schott, 

2017; Halldorsson et al., 2021; Lau et al., 2017) and beneficial aspects of SG that align 

particularly well with the psychotherapeutic application context.  

For the purpose of this research, SG were explored regarding their utility in the e-mental 

health (e-MH) domain by considering the current state of knowledge, usage, and acceptance 

of both relevant application groups, namely mental health providers and receivers (i.e., 

individuals with psychotherapy experiences). Health clinicians play an especially vital role in 

increasing the acceptance of novel e-MH technology among their patients or clients 

(Hennemann et al., 2017). Therefore, offering SG as a complementary therapy approach 

might not be sufficient if mental health clinicians’ opinions regarding SG utilization are not 

positive (Baumeister et al., 2020). However, attitude formation concerning e-MH in general 

and SG in particular not only strongly depends on mental health practitioners, but also on its 

embedded country context, such as culture, current e-MH dissemination level, or healthcare 

reimbursement systems. Country-specific attitude patterns, such as collectivistic or 

individualistic-oriented values (Hofstede, 2011), can help to derive contextual conditions that 

foster a positive perception of and a higher utility of SG in psychological treatment. Hence, 

this acceptability research of psychotherapeutically applied SG is not only limited to Germany 

but was also conducted in both geographically and culturally diverse countries, such as 

Australia, Canada, China, Finland, Italy, Mexico, the Netherlands, New Zealand, Russia, 

Slovenia, South Africa, and the UK. This international comparison study helps to obtain a 

greater understanding of countries with underserved populations for whom e-MH treatments, 

such as SG, hold considerable promise to improve the quality of and access to mental 

healthcare services (Clough et al., 2019; Mucic et al., 2016). If SG are acceptable to or even 

feasible for people living in societies different than Western and highly developed nations 
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(Clough et al., 2019), or require different implementation strategies, these aspects need to be 

addressed with cross-cultural research; only then can SG achieve their full potential on a 

global scale.  

2 Serious games  

The next sections summarize SG and their definition, working mechanisms, and 

application areas within the mental health field.  

2.1 Definition  

The first use of the term SG is in Clark Abt’s book Serious Game, published in 1970 and 

resulting from his own game development and work for the military:  

Games may be played seriously or casually. We are concerned with serious games in 

the sense that these games have an explicit and carefully thought-out educational 

purpose and are not intended to be played primarily for amusement. This does not 

mean that serious games are not, or should not be, entertaining. (p. 9) 

Regarding the year of publication and considering the ancient history of board games, it is 

evident that the concept of SG does not solely apply to digital games, though computer 

technology accelerated the usability and visibility of SG. However, games with an educational 

purpose have existed before the onset of digital media or the explicit coining of the term by 

Abt in the 1970s (Dörner et al., 2016). For instance, the board game Monopoly was primarily 

intended to educate playfully about the negative effects of monopolies on the economy in the 

1930s (Orbanes, 2006). However, (digital and nondigital) games originally designed for 

entertainment can also generate learning experiences resulting indirectly and informally from 

the gaming experience itself. For example, the ego-shooter game Doom simultaneously trains 

reaction time and motor skills in addition to serving its primary purpose of enjoyment (Dörner 

et al., 2016). The intentions of developers and users may not necessarily coincide: What game 

developers created as pure entertainment game, can be used exclusively for educational 

reasons by private users. Second, the variety of application settings of SG, such as usage in an 

educational setting or private use during leisure time, contribute to the difficulty of defining 

SG uniformly. Third, fundamental disagreement continues regarding the extent to which 

enjoyable and educational aspects should be integrated into SG. Sawyer (2007) describes SG 

as “any meaningful use of computerized game/game industry resources whose chief mission 
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is not entertainment” (p. 12). Zyda (2005) claims that the educational goal must be 

subordinate to the entertainment function, whereas Michael and Chen (2006) define a SG not 

by its enjoyment, but by its primary purpose of achieving a (learning) goal.  

Based on Abt’s (1970) first determination effort, numerous and heterogeneous definitions 

of SG by different stakeholders, such as game designers and developers, players, and 

researchers, have followed. However, the current definition approaches of SG usually share 

and combine the three factors: entertainment, education, and technology (Laamarti et al., 

2014). For this research work, all three components are essential and are combined: SG are 

games that learn, educate, train, or improve certain behaviors or skills with an entertaining 

manner in a digital environment. In line with Dörner et al. (2016), the general attempt of 

ranking the entertainment and education factors may be misleading. It is of greater importance 

to understand the circumstantial context and characteristics of SG along a continuum between 

pedagogy and entertainment than to provide a universally accepted definition. For instance, a 

SG focusing on weighty topics, such as providing knowledge about starvation and hunger, 

strives to be more awareness-raising and thought-provoking than fun. Another SG, for 

example, intending to train players’ social interaction skills may incorporate lighter scenarios 

(Marsh, 2011). 

Finally, this research only refers to digital SG in the following, although Abt (1970) did 

not envision the currently available SG played on various multimedia platforms when 

providing his first formal definition (Dörner et al., 2016). Even though the focus on solely 

digital SG helps to narrow down the thematic scope, there are still numerous digital 

applications requiring differentiation from SG. 

2.2 Differentiation from other digital media  

There are related concepts and overlapping domains that also make use of the 

entertainment potential of video and computer games to convey knowledge. These concepts 

and domains include, for example, e-learning, edutainment, or (digital) game-based learning, 

to outline the most prominent computerized programs for teaching educational content (Susi 

et al., 2007).  

2.2.1 E-learning 

The most comprehensive category is e-learning (Lampert et al., 2009). There is no 

recognized uniform definition of e-learning; numerous terms are synonymously used, such as 
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web-based learning, online-learning, multimedia learning, virtual learning, or computer-

assisted or -based instruction (Cook et al., 2008). Nevertheless, e-learning mostly refers to 

computer-supported learning (e.g., the provision of education through electronic devices or 

systems) by containing interactive technologies or multimedia approaches. E-learning is 

commonly used for the delivery of knowledge to remote learners as a particular form of 

distance or asynchronous education (Vaona et al., 2018). As SG, e-learning can provide rich 

multimodal and interactive learning contexts. However, whether forms of e-learnings are 

entertaining is of secondary importance or not even contemplated; only learning with and 

through media are considered, as summarized by Breuer (2010). Hence, e-learning is more 

focused on knowledge transfer helped by multimedia without any specific effort regarding 

entertaining or gaming characteristics, such as reward systems or storytelling (see Subchapter 

2.4 for detailed gaming elements).  

2.2.2 Edutainment 

Edutainment – a hybrid of education and entertainment – aims to provide basic 

educational competencies, such as calculating, reading, or writing, that are simultaneously 

entertaining (Susi et al., 2007). Hence, the primary target group of edutainment programs is 

usually school children (Lampert et al., 2009). The goal of delivering knowledge is a shared 

communality of SG and edutainment programs. However, their approach to learning differs. 

Edutainment programs usually separate learning from entertainment (e.g., by rewarding the 

player with entertainment after a successfully completed learning unit). In SG, learning tasks 

in educational missions are integrated into a gaming world so the user concurrently learns 

through play. Thus, the learning itself is entertaining (Breuer, 2010). Serious games extend far 

beyond basic knowledge transfer by implementing a comprehensive education approach to 

proactive learning, training, and refining new and more complex skills. Moreover, SG are not 

exclusively designed for children but are suitable for all age groups (Michael & Chen, 2006).  

2.2.3 Digital game-based learning 

Digital game-based learning includes any educational game played on a computer or 

online, according to Prensky’s (2001) broad definition. Pedagogical purposes and game 

content need to be so closely connected that the player is not consciously aware of the 

learning objective. Digital game-based learning only applies if gaming and learning aspects 

are equally highly balanced to prevent the program’s categorization as either an ordinary e-
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learning program or mere entertainment. Digital game-based learning works mainly by 

providing intrinsic motivation. As a result, players are unaware they are learning (“stealth 

learning”, Lampert et al., 2009, p. 6). In line with Lampert et al., there are no restrictions 

regarding target groups or scope of usage, which also applies to SG. Thus, game-based 

learning is not considered a game genre (though it is, often, named among concepts related to 

SG), but rather as a learning concept that also finds application within SG.  

2.2.4 Gamification 

Both SG and gamification seek to educate, however, they vary in their utilizing medium. 

Serious games exploit gaming as the main medium, whereas gamification transfers game-

thinking and -design techniques (e.g., awards, achievements, rewards, challenges, 

competition, badges, leaderboards, etc.) to nongaming applications and contexts (e.g., 

company’s customer loyalty programs), according to Dörner et al. (2016). Gamification is 

used to drive user and customer engagement by utilizing the game-mechanics (Zichermann & 

Cunningham, 2011). Therefore, employing gaming elements to a nongaming context does not 

automatically create games in general and SG in particular.  

2.2.5 Electronic games for entertainment 

Electronic games for entertainment (EGE), also known as off-the shelf games, were 

primarily developed for entertainment and leisure purposes (Horne-Moyer et al., 2014). 

However, learning experiences can also result from conventional computer and video games 

conceived for entertainment. Those originate indirectly and informally from the game 

experience and less from game developers’ intention (Lampert et al., 2009). Preliminary 

evidence has confirmed that commercial EGE – as much as SG – can increase psychosocial 

functioning or physical efficacy. For instance, EGE have already successfully been used in 

health promotion and rehabilitation, such as physical therapy, fitness, chemotherapy-related 

nausea, operative anxiety, and mental health issues (Baranowski et al., 2008; Kato, 2010). 

The visuospatial computer game Tetris has been effectively applied to reduce flashback 

frequency among people suffering from posttraumatic stress disorder (Holmes et al., 2009). 

However, the off-the-shelf use of games for “serious” purposes does not allow personalized 

tailoring to specific audiences or settings in comparison with SG. Additionally, more rigorous 

study designs are needed to explore and assess the purpose-shifting abilities of EGE (Horne-

Moyer et al., 2014).  
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2.2.6 Simulations and virtual- or augmented-reality technologies  

Simulations modulate real-life experiences or environments on a computer, primarily for 

rehabilitation or military training that are difficult to access for reasons of safety, time, or cost 

(De Freitas, 2006). Those are currently combined with immersive virtual reality (VR) 

technologies, with three-dimensional (3D) simulations of environments to interact with in a 

seemingly real way. However, simulations (with VR systems) can be considered only as SG if 

they contain significant elements of a computer or video game (Fleming et al., 2014). This 

point applies also to augmented reality (AR), which enables an enhanced perception of the 

user’s world through computer-generated elements integrated with the real environment, 

particularly applied in training, diagnosis, and rehabilitation (Zarzuela et al., 2013). Serious 

games in VR- or AR-environments are the newly desired “merger of game-based approaches” 

(Checa & Bustillo, 2020, p. 5501), since they combine the immersive quality of VR or AR-

systems and the high user-interactivity provided by SG.  

2.3 Classification systems  

Conventional EGE are commonly and still classified along these categories that 

marginally vary depending on author and proposed game genres: “Action, Adventure, 

Fighting, Puzzle, Role Playing, Simulations, Sports, and Strategy” (Prensky, 2001, p. 20). 

Breuer (2010) argues that game genres are problematic or even become obsolete due to the 

emergence of various hybrid game forms, such as action-adventure games, sports simulations, 

or new game expansions that do not fit into a traditional genre or for which there is no genre 

name yet. Sawyer and Smith (2008) suggest classification models for SG that allow greater 

differentiation regarding the classification criteria. Before considering and applying 

multicriteria classification models, the first SG classification systems could be divided into 

two independently assessed categories: market and purpose. Despite the various and advanced 

efforts to categorize SG, no classification scheme has yet attained universal acceptance 

(Breuer, 2010; Göbel, 2016).  

2.3.1 Single-criterion classification system  

One classification criterion to which SG can respond to is the market (i.e., type of 

audience who uses SG), according to Djaouti et al. (2011a). Market-based classification 

systems, such as those proposed by Alvarez and Michaud (2008), Michael and Chen (2006), 
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and Zyda (2005), resulted in the following domains, with minor deviations depending on the 

respective researchers: activism, culture and religion, defense, education and training, 

government and politics, marketing and advertising, military, and strategy. However, market-

oriented classification models fail to describe SG regarding content and concrete goals 

(Djaouti et al., 2011a).  

On the other hand, purpose-based classifications systems pertain to the purpose SG were 

created to satisfy. Fleming et al. (2017) divided SG into cognition-, problem-solving-, and 

goal-oriented games, as well as exergames. The aim of cognition games is the training of the 

user’s working memory by completing a set of similar short tasks within time constraints. 

Games encouraging the accomplishment of tasks are goal-oriented. Problem-solving involves 

training players to find solutions to challenges. Exergames are sport- and movement-based, 

and, thus, entail physical activity. Fleming et al. formulated the purpose taxonomy of SG 

when specifically discussing SG in the mental health sector. Hence, generalizability may be 

limited. In addition to their classification of markets for SG, Alvarez et al. (2007) identified 

six categories of purposes: activism games, advergames, edugames, newsgames, edumarket 

games, and training and simulation games.  

Market and purpose-associated classifications outline the general distinction between 

market und purpose. However, overlapping and heterogeneous domains (e.g., education and 

training) – especially applying to the proposed purposes – within and between the single 

classification models confound an unambiguous allocation. Thus, the complementary nature 

of single-criterion schemes opened the path for multicriteria approaches (Djaouti et al., 

2011a).  

2.3.2 Multicriteria classification system  

Sawyer and Smith (2008) introduced an SG taxonomy by crossing both criteria (market 

and purpose) which resulted in 49 categories with several subcategories. Although their 

model tries to cover the complex variety of SG with a precise structure, which was even able 

to detect new fields and combinations of markets and purposes, it does not solve the inherited 

problem of coinciding categories (Djaouti et al., 2011a). Although Ratan and Ritterfeld 

(2009) did not develop a comparably detailed structure, they still presented an elaborate 

designation strategy by reviewing 612 games labeled and described as SG. Their iterative 

analysis resulted in four core dimensions: 1. Primary educational content (e.g., education, 

health, military, marketing, occupation, and social change), 2. Primary learning principle 
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(e.g., training skills, knowledge gain, cognitive, and social problem-solving), 3. Target 

audience (e.g., preschool, elementary school, middle and high school, university and older), 

and 4. Platform (e.g., computers, consoles, and mobile platforms). Ratan and Ritterfeld (2009) 

developed a classification system via a detailed literature and expert review – in comparison 

with mostly a priori defined categorifications -–and introduced platforms as new classification 

aspects. However, the novelty of the classification system automatically led to a new 

limitation, as Breuer und Bente (2010) indicated. The review by Ratan and Ritterfeld (2009) 

left out emerging new technologies, such as VR or AR, that can be combined with serious 

gaming (Squire & Jan, 2007). Categories are cofounded, which is especially true for 

educational purpose and learning principles.  

Though Ratan and Ritterfeld (2009) added a media and technology dimension to their 

category system, available category models of SG solely concentrate on purpose and market 

and disregard any categorization of gaming elements. Djaouti et al. (2011b) proposed, with 

their gameplay / purpose / scope (G/P/S) model, a new perspective for indexing SG by 

extending the purpose- and market-based-classifications with the gameplay criteria. Purpose 

is defined as the game’s intention in addition to entertainment. Scope refers to the targeted 

market. The gameplay criterion provides information about the gameplay or game structure. 

According to the creators, the G/P/S model encapsulates aspects that describe the “serious” 

side (scope and purpose) and the “game” side (gameplay) of SG, both equally relevant. As 

with any categorization approach, the game-based classification model cannot provide 

detailed information about a specific application field of SG in comparison with the taxonomy 

formulated by Sawyer and Smith in 2008 (Djaouti et al., 2011b).  

Breuer and Bente (2010) developed a category system with the aim of all-inclusive and 

flexible categories that also consider new serious gaming techniques beyond the analyzed 

platforms by Ratan and Ritterfeld (2009), which is displayed in Table 1. These classifying 

categories can also be applied to EGE, which is advantageous regarding purpose-shifts, and 

include game elements as a new labeling category:   
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Table 1 

Overview of SG classification including application examples (Breuer & Bente, 2010)  

Labels  Examples  

1. Platform  Computer, console, smartphone, etc.  

2. Topic of the game  Sustainable development, school education  

3. Learning objective  To learn a language or historical facts, raise 
environmental awareness, etc. 

4. Learning principle  Exploration, observation and imitation, 
memorization, etc.  

5. Target group  Soldiers, students, etc. 

6. Interaction mode  Single or multiplayer, tutoring agents, etc. 

7. Application area  Private or professional education, etc. 

8. Controls / interfaces  Keyboard, mouse, Wii balance board, etc. 

9. Game elements  Simulation, quiz, role playing, etc. 

Since the (serious) gaming market is continuously and rapidly evolving, the constant 

improvement or creation of new SG categorizations are ineluctable. Reviewing all the 

classification efforts, a multicriteria approach including gaming aspects is recommended for 

comprehensively indexing SG. Moreover, a detailed taxonomy, such as by Breuer and Bente 

(2010), may support the granularity of research questions in the field of SG, since game 

characteristics influence which evaluation criteria and methods are required to assess the 

quality and effects of a game.  

2.4 Gaming elements  

Regardless of digital or nondigital applications or the commercial or pedagogical 

purposes, the majority of games, according to Prensky (2001), are built on these structural 

characteristics: 1. Rules, 2. Goals, 3. Outcome and feedback, 4. Challenge or competition, 5. 

Interaction, and 6. Representation or story. Combining and utilizing different technologies 

and multimedia represents another and, above all, overarching characteristic, though this is 

only applicable to digital games (Breuer, 2010). Game characteristics constitute an inherently 

interdependent relationship (Charsky, 2010). For instance, rules impose limits on the 

achievement of goals. Simultaneously, accomplishing goals motivates players through 

outcome, feedback, interaction possibilities, and attraction to the storyline (Dörner et al., 

2016).  
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Rules and goals. The rules players need to abide by and an identifiable goal that 

determines the winner or person in the lead are the criteria most likely to ensure a distinct 

differentiation between games, structured activities following specific rules, and plays, free 

and purposeless types of activities (Dörner et al., 2016). Rules in SG and EGE have 

progressed from fixed to emergent rules. Thus, rules can be changed or even broken through 

the user’s actions (Charsky, 2010):  

The flexible rule structure allows learners to explore the game space, test hypothesis, 

and fulfill goals in a variety of unique, sometimes, unanticipated ways. The great 

degree of flexibility and range of plausible paths to success helps learners develop a 

flexible knowledge base that can be applied to a variety of real world situations. (p. 

184) 

Challenges. Goals and challenges are usually intertwined in SG (Dörner et al., 2016). 

Game goals are commonly based on conflict, challenge, and competition against another 

player or artificial intelligence, though most SG have expanded beyond single “win and lose 

games”. Serious games that incorporate long-term goals allow players to set their own goals, 

such as improving their avatar and tackling different quests and submissions as steps to 

complete the game (Charsky, 2010). Challenges and competition motivate gamers to acquire 

new skills required for further, increasingly complex tasks (Gee, 2003).  

Outcome and feedback. In digital games, outcome and feedback can be implemented 

well. The outcome is generally displayed through a numeric score that indicates the player’s 

progress toward the goal and chance of winning, usually in comparison with other players 

(Dörner et al., 2016). Real-time feedback, an instant response to the player’s action in the 

game, fosters continuous learning (Breuer, 2010). Feedback can be conveyed through 

graphics, audio, or even tactile sensations, such as with rumble pads or other types of 

controllers (Dörner et al., 2016). According to Dörner and colleagues, feedback is a key factor 

in the development and corresponding success of digital games since it can quickly lead to 

users’ frustration if not properly generated. Therefore, digital games should enable adaptive 

game play (e.g., game difficulty automatically adjusts to the player’s skills). 

Story narrative. Tasks or missions creatively embedded in a virtual world contribute to 

the story narrative of the game, which is an essential engagement factor. Storytelling is 

closely associated with the game’s artistic and aesthetic values to enhance the immersive 

experience in the virtual activity. Narrative elements and graphical representation alone, 

according to some computer game theorists, determine the attraction potential of games 

(Dörner et al., 2016).  
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Interaction. Thanks to the advancements in interactive technologies and their respective 

communication possibilities, interaction is another relevant criterion of games (Breuer, 2010). 

The games industry’s initial concentration on the single-player mode shifted to developing 

multiplayer games (Dörner et al., 2016). The number of participants in a game can reach up to 

several thousand over the Internet, known as the massively multiplayer online (role-playing) 

game (Susi et al., 2007). The inherently social aspect of gaming is also helpful to counteract 

the stereotype of an alienating activity, although gaming can bear the risk of isolation and 

other negative psychosocial consequences (You et al., 2015; see Section 3.3.2).  

In addition to the essential elements multiple games seek to implement, the available 

literature mentions the following games features as contributing to the multitude of game 

characteristics: creativity, discovery, expression, fantasy and fiction, fellowship, harmony, 

novelty, premise, role play (mimicry), sensation, and submission (Adams, 2010; Fullerton, 

2014).  

2.5 Psycho-pedagogical learning and motivation principles 

Developing games either for entertaining or educational reasons is always an 

interdisciplinary approach (Dörner et al., 2016). The major disciplines supporting SG 

development include psychology, pedagogy, and computer science. In the following sections, 

the nature and mechanisms of SG are discussed using psycho-pedagogical paradigms and 

motivation rationales. The pedagogical perspective and psychological principles help to 

understand what encourages positive emotions and enhances motivation to enable effective 

learning processes.  

2.5.1 Behavioral psychological principles  

From the behavioral perspective, attributes, such as reward, reinforcement, and repetitive 

practice, have been applied to SG intending to foster successful learning processes (Yusoff et 

al., 2010). The most prominent concepts associated with repetitive learning and reinforcement 

are classical (Pavlov,1927) and operant conditioning (Skinner, 1953), as well as the law of 

effect (Thorndike, 1914). Behaviors and responses to stimuli can be rewarded and reinforced 

to cement specific response patterns (Dörner et al., 2016). In SG, this notion is applied, for 

example, via earning additional points or gaining access to a secrete level as a form of reward. 

However, negative consequences or punishment, such as depleting the player’s health bar 

following damage to the character, can serve as a negative reinforcer and also strengthen 
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learning (Dörner et al., 2016; Yusoff et al., 2010). To reinforce the player’s retention and 

learning, repetitive practice in SG allows them to experiment with trial and error, encouraging 

learners to repeat, rewind, and rehearse actions at their own pace to build the target behavior 

(Dörner et al., 2016).  

2.5.2 Cognitive psychological principles 

Cognitive theory explains human behavior and learning by how information is perceived, 

processed, organized, constituted, memorized, and transferred to other experiences (Kellogg, 

2003). Based on Piaget’s stages of cognitive development (1954), learning processes are 

facilitated by following the steps of an incremental paradigm. Serious games employ this 

principle by dividing complex problems into small and manageable tasks to enable easier 

information processing (Lee et al., 2006). Piaget (1954) also proposed that learning should 

follow a linear and sequentially arranged pattern, which is incorporated in most current SG 

since they typically contain predetermined goals. The frequently discussed transfer effect in 

cognitive learning theory implies the use of acquired knowledge to face and solve new 

challenges and foster learning processes efficiently (Sala et al., 2019). Transfer of (newly 

taught) skills is commonly and intentionally integrated in serious gaming. Sweller’s (2016) 

theory of cognitive load – revised and confirmed multiple times since the 1980s – describes 

and determines the limitations of human working memory when absorbing incoming 

information, a caveat for the instructional design of SG. Theories about time and attention 

span have been incorporated into SG design as well to avoid information overload and to 

optimize learning (see Drummond et al., 2017).  

2.5.3 Social (constructivist) psychological principles  

Social psychologists consider people’s own intentions, goals, plans, and experiences as 

powerful influences on their behavior and learning (Dörner et al., 2016). Intentions 

themselves are mediated by attitudes, norms, habits, self-efficacy, and other determinants that 

might not only be shaped by the learner’s experience and exploration (see experiential 

learning by Kolb, 1984), but also via exchange with others (Glanz et al., 2008). Strongly 

influenced by Vygotsky (1997) and Bruner (1966), social constructivists argue that learning is 

constructed and organized by negotiating with a community of peers (Yusoff et al., 2010). 

Bruner (1966) describes the process of guiding a learner through the help of experienced and 

skillful others as scaffolding, essential in the initial stages of learning. In accordance with 
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Bandura’s (1989) concept of vicarious learning, knowledge is gained through observing 

others performing tasks. Several SG facilitate social and interactive learning via a multiplayer 

feature or fictional avatar characters that accompany the player through the virtual world with 

helpful advice and support (Breuer, 2010).  

2.5.4 Psychodynamic principles  

Although SG mainly incorporate cognitive-behavioral principles (see Lau et al., 2017), 

gameplay has been the subject of psychoanalytical observations for decades, an approach also 

applied within SG. Winnicott's theoretical framework of playing theory is central when 

analyzing game play from a psychoanalytical perspective, summarized in his book Playing 

and Reality (Winnicott, 1971a). Play, according to Winnicott, takes place in a potential space 

that is neither subjective nor objective, lying between fantasy and reality. The child can 

become so absorbed in the play that quitting or allowing others to join playing may be 

difficult, comparable to the immersive feelings experienced during (serious) gaming. The 

urgency of play may decline in the latent child, but the potential space persists further in the 

individual’s life and remains as a place of cultural experience and creativity (Winnicott, 

1971b). Blinka (2008) highlights that transmissive and complex attachment processes, as well 

as projective and immersive dynamics, occur within the gamers’ relationship with their 

selected avatars, which are commonly applied virtual visualizations of a gamer’s character in 

SG. The emotional bond created between gamer and avatar enables the projection of 

unconscious feelings through identifying with the avatar, experiencing immersive feelings (by 

means of the avatar-bond), and compensating for real-life deficits (by means of avatar 

customization and behavior). Even though immersion (feelings of complete absorption into 

the virtual world) support creating game flow experiences (see Section 2.5.5), it can also 

strongly influence the gamer’s real-life behavior (Liew et al., 2018). This nonvolitional 

phenomenon, also referred to as game transfer phenomenon (GTP) or the Proteus-effect has 

been postulated to describe gamers’ altered behaviors, perceptions, and demeanor in real life 

as a consequence of their strong attachment to their avatar (Dindar & Ortiz de Gortari, 2017). 

Hence, the connection experience and bond between gamer and avatar emerge as powerful 

psychologically transmissive tools with different implied consequences that can interfere with 

the gamer’s wellbeing (Blinka, 2008; Burleigh et al., 2018).  
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2.5.5 Motivation theories  

Motivation. Directly linked to learning are theories of motivation that involve behavioral, 

cognitive, and social psychology principles (Dörner et al., 2016). As a starting point for 

approaching the question of player motivation, Bartle (1996) and Yee (2006), among others, 

formulated a taxonomy of player types and motives, such as “the killer”, “the achiever”, “the 

socializer”, and “the explorer”, by analyzing massively multiplayer online games. With 

reference to Rigby (2004), as well as to the discussion about typologies in Subchapter 2.3, 

Bartle’s (1996) and Yee’s (2006) categories illustrate the structure and content of the games, 

rather than exploring the overarching motivation transpiring among all potential players and 

game types. Therefore, motivation theories applied to SG highlight the contextual factors that 

thwart motivational propensities rather than the restrictive behavioral classifications of games 

(Ryan et al., 2006). One of the most prominent motivation theories underlying SG is the self 

determination theory (SDT) by Deci and Ryan (2002). This theory has been effectively used 

across various areas, including parenting, education, physical activity, healthcare, 

psychological treatment, and computer gameplay (Ryan & Deci, 2017).	 The theory posits that 

motivation can stem from autonomous (e.g., intrinsic) and controlled (e.g., extrinsic) forces. 

Extrinsic motivation drives people to perform actions for external rewards, whereas people 

inspired by intrinsic motivation behave a certain way due to their inner aspirations (Deci & 

Ryan, 2002). According to Ryan et al. (2006), digital games usually induce intrinsic 

motivation rather than extrinsic gratification. To achieve intrinsic motivation, Ryan and Deci 

(2017) propose three relevant factors via their cognitive evaluation theory, a subordinate 

theory of SDT. First, the feeling of autonomy (e.g., creating a sense of volition and choice 

when performing a task). Autonomy within SG is enhanced if players can flexibly decide over 

strategies or goals and the provided feedback is perceived as informational rather than 

constraining. Second, gaming tasks require the right number of challenges, as discussed in 

Subchapter 2.4. Third, relatedness (e.g., fulfilling social relationships) encourages the player’s 

intrinsic motivation (Ryan & Deci, 2017). Strongly associated with the cognitive evaluation 

theory and relevant to SG motivation, the intuitive control entails a feeling of effortless and 

intuitive mastering of the game, whereas presence intensifies intrinsic game motivation (Ryan 

et al., 2006). Presence is described “as the illusion of non-mediation, meaning that a person 

perceives and responds to the content of a particular medium as if the medium were not there” 

(Ryan et al., 2006, p. 347), which is increased through compelling story and immersive 

graphics.  
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Concept of flow. The experience of presence is related to the theory of flow 

(Csikszentmihalyi, 1990). The concept of flow has been highly influential on the game design 

and development industry and is depicted as an experience that is “so gratifying that people 

are willing to do it for its own sake, with little concern for what they will get out of it, even 

when it is difficult or dangerous” (Csikszentmihalyi, 1990, p. 71). People reach “intense 

concentration, exhibit a strong sense of control, and experience an activity as intrinsically 

rewarding” when entering the flow state (Bachen & Raphel, 2011, p. 61). However, a game 

that is not commensurate with the player's skills can hinder the flow channel (Dörner et al., 

2016). Difficulty adjustment to the player's abilities is vital to remain in the flow zone and 

avoid boredom and frustration (see Figure 1). 

Figure 1 
Concept of flow as balance of skill level and task difficulty (originally formulated by Csikszentmihalyi, 

1990) 

 

Concept of game flow. Chen (2007), Abrantes and Gouveia (2011), and Sweetser and 

Wyeth (2005) expanded the flow theory specifically for games and developed eight 

dimensions for the ideal game flow: concentration, challenge, players’ skills adaption, feeling 

of control, clear objectives at times, feedback, immersion (deep and effortless involvement in 

the virtual world), and social interaction. Chen (2007) reduces the flow concept to three 

fundamental conditions: the intrinsically rewarding nature of the game, an appropriate number 
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of challenges adapted to player ability, and sense of personal control. Moreover, Chen 

elaborates that players differ in their experience of flow channels, with hardcore gamers 

reporting steeper flow channels than average or novice players. Regardless of all the existing, 

verified, and extended flow concepts, ideal flow conditions rely on a feasible, but challenging 

game.  

2.5.6 Psycho-pedagogical learning models  

Pedagogical principles about learning are closely related to psychological approaches. It 

is not uncommon for both views to be combined into a psycho-pedagogical framework. While 

psychology delves into the motivational and emotional components of successful learning, 

pedagogical perspectives identify what generally constitutes effective learning (Dörner et al., 

2016). There is an extensive range of pedagogical learning theories, such as first principles of 

instruction by Merrill (2002) or self-regulated (personalized) learning by Wouters et al. 

(2007). Compared with the other general learning theories applicable to offline and online 

settings, the Leclerqce and Poumay’s (2005) eight learning events model (8LEM) is a specific 

suitable pedagogical framework for planning and designing SG. Furthermore, the eight-step 

instructional design model embraces theories from behavioral or social psychology (see 

Sections 2.5.1 and 2.5.3), such as Bandura’s social learning theory (1989), Thorndike’s law of 

effect (1914), and Skinner’s (1953) reinforcement theories. According to the 8LEM, SG 

should involve the following learning methods to create ideal learning conditions (see Table 

2):  

Table 2 

Description of learning events for SG including underpinned psycho-pedagogical theories (Leclerqce 

& Poumay, 2005) 

Learning events Description Theory  

Imitation – 
Modeling 

Intentional and incidental learning through 
observation and subsequent imitation. Computer / 
program serves as role model 

Social Learning / 
Vicarious Learning 
Theory (Bandura, 1989) 

Reception – 
Transmission 

Learning through receiving advice and 
information, transmitted by the computer / 
program 

Verbal Learning Theory 
(Ausubel, 1963) 

Exercising – 
Guidance 

Learning through “Proceduralising”, creating 
routines, and practicing. Computer / program 
provides guidance and correction possibilities 

Law of Effect (Thorndike, 
1914), Theories of 
Conditioning (Skinner, 
1953) 
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Learning events Description Theory  

Exploration – 
Documentation 

Learning through investigating information with a 
degree of freedom. Computer / program provides 
sources or access 

“Conceptual maps” 
(Norman, 2005) 

Experimentation 
– Reactivity 

Learning through manipulating the environment, 
Computer / program provides manipulable 
environment with reactivity 

Piaget (1954) 

Creation – 
Confrontation 

Production of new or reincorporation of known 
content. Computer / program confronts with task 
of creation 

Divergent Production 
Concept (Guilford, 1956)  

Self-reflection – 
Co-reflection 

Learning through reflecting on one’s skills and 
learning experiences supported by the computer / 
program 

Theory about Reflexivity 
(Flanagan, 1981)  

Debate – 
Animation 

Learning through social interactions and 
arguments. Computer / program opens debates 
and discussions 

Social Constructivism 
(Vygotsky, 1997) 

The concept of 8LEM provides game designers and private users with a detailed and 

structured non-deterministic framework of different learning methods for intentional and 

incidental learning as summarized by Dörner et al. (2016). The model’s diversification of 

learning strategies (“learning polyvalence”, Dörner et al., 2016, p. 45) further adds to the 

learner’s intrinsic motivation.   

2.6 Application areas  

In the following sections, an overview of the three scientifically and economically most 

relevant application areas of SG are presented: (1) training and simulation, (2) education and 

learning, and (3) health. This classification based on Göbel (2016) is simplified and intended 

as non-rigid, as the areas are overlapping and deliberately connected in various cases. New 

application purposes, such as societal awareness and policy, culture and tourism, marketing 

and advertising, have fueled game developers’ and researchers’ interest in recent years (see 

Göbel, 2016). However, most SG are still undergoing trial or evaluation phase and are not yet 

approved for public use (de Freitas, 2018).  

2.6.1 Training and simulation 

Training and simulation games form the largest and economically most important 

application field of SG, notably for military forces and training. Serious games first gained 

popularity through their utilization in the military (Göbel, 2016). In 2002, the US Department 
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of Defense launched a free massive multiplayer online video game named America's Army to 

recruit new volunteer soldiers (Graafland & Schijven, 2018). According to Davis (2004), 2.5 

million registered users played America’s Army for over 40 million hours in its release year 

(between July 2002 and November 2003). To this day, America's Army is the most popular 

simulation series, with an unprecedented influence on financial investments in computer and 

video technology for military training (BinSubaih et al., 2009). Navigation through virtual 

maps, correct handling of weapons, obstacles courses, and practice in highly realistic combat 

simulations are exemplary applications that illustrate how military skills training can be 

mediated through SG (da Silvia Simões & Ferreira, 2011). Although other application settings 

have recently started mering interactive VR technology with serious gaming mechanics 

around 2015, in the military field, SG in VR environments have been a reality for almost two 

decades. The military sector provides cheaper and more effective and immersive VR 

solutions, which also benefits other training and simulation contexts and audiences (Checa & 

Bustillo, 2019). As summarized by Göbel (2016), application settings also target the 

following groups: train conductors (e.g., 3DSim@GBT), police officers (e.g., ViPOl), 

executive managers in industrial companies (e.g., learn2work or Sharkworld), and other 

service sector workers, such as supermarket cashiers, bus drivers, or flight attendants. 

2.6.2 Education and learning 

The second largest application field of SG incorporates education and learning (Dörner et 

al., 2016). Whereas training and simulation games are non-public products and user-specific, 

SG for educational purposes regularly address private or public users, such as children, 

families, students, or older adults, also referred to as silver players. Educational games 

contain a wide range of learning topics and contents, such as physics (see game Ludwig, 

Physikus, or Supercharged!), history in higher education (see game RomaNova), or 

knowledge about electro- and metal industries in vocational training (see game TechForce) 

(Göbel, 2016). The potential of educational SG is still hampered, however, due to the limited 

financial or technical resources of schools (De Freitas, 2018), creating a research gap. Despite 

lacking substantial research evidence, SG as educational tools have had positive effects on 

several skills and learning outcomes, such as negotiation, strategic thinking, communication, 

or planning (Kirriemuir & McFarlane, 2004; Sung & Hwang, 2013), and target groups, such 

as improving learning motivation (Sung et al., 2015) or engagement (Wang & Chen, 2010) 

among different student populations.  
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2.6.3 Healthcare  

The healthcare sector is the third largest SG application area (Göbel, 2016). Re-Mission, 

a third-person shooter SG, educates young patients on cancer treatment and the necessity of 

adherence to treatment regimens (Göbel, 2016; Kato et al., 2008). Players virtually fight 

cancer cells, controlling the nanobot “Roxxie” designed to perform positive self-care 

behaviors (e.g., relaxation techniques) in a 3D environment. The research behind the game is 

remarkable since it involved the largest-conducted randomized-controlled trial (RCT) study of 

a video game intervention by enrolling 375 young cancer patients aged between 13 to 29 

years old (Göbel, 2016). Compared with the patients in the control group, the participants 

who played Re-Mission were more reliant on their medication, displayed a better awareness 

of health and cancer-related knowledge, and reported a higher quality of life (Kato et al., 

2008). Like Re-Mission, other health games also address “direct or indirect positive 

physiological and psychological effects on individuals“ (Susi et al., 2007, p. 13). Health 

games are expected to display promising growth due to the pressing necessity to address 

demographic changes, a sedentary lifestyle, and rising healthcare costs (Göbel et al., 2011). 

This situation has already resulted in a variety of existing health games covering prevention 

(Play Forward for risk behavior prevention), rehabilitation (Respir Games for asthma), and 

physical fitness through exergaming. Exergames, such as ErgoActive for cardio training or 

BalanceFit for balance and coordination training, are powerful at encouraging behavior 

change toward a healthier and more physically active lifestyle (Göbel, 2016). Systematic 

reviews and meta-analyses have confirmed the effectiveness of physical health-related 

applications for patients, such as health (physical) education and self-management (Adams, 

2010; Charlier et al., 2016; Primack et al., 2012), childhood obesity (Guy et al., 2011), and 

diabetes education (DeShazo et al., 2010). In recent years, training and simulation games have 

been increasingly adopted among healthcare professionals (Dörner et al., 2016). The 

applications, from being merely surgical simulations, have expanded to various forms of 

education in numerous medical disciplines (see Wang et al., 2016). SG are not only confined 

to medical education and primary healthcare, but also address mental health disorders, with 

another broad spectrum of application and research options.   
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3 Serious games use in mental health treatment 

Despite disagreement regarding a field-specific definition, eHealth is a collective term 

indicating the use of communication and information technologies in healthcare, including the 

subarea of e-MH (Christensen et al., 2002). The term e-MH encompasses a wide range of 

mental health resources3, services, and information supplied and improved through the 

Internet and other related digital technology, such as mobile devices, also called mHealth 

(Christensen et al., 2002; Moessner & Bauer, 2017), for the treatment of mental health 

disorders (see Figure 2).  

Figure 2 

E-MH resources (adapted and modified according to Hegerl et al., 2017) 

 

Note. IBIs = Internet-based interventions; SG = Serious games.  

Serious games can be considered and classified as novel learning technology tools and 

applications within the broad field of e-MH solutions. These can be for prevention, treatment, 

or self-management reasons, as part of psychotherapy, standalone tools, or combined with 

other technologies, such as VR environments (Eichenberg & Schott, 2017). There is no 

extensive research to support the efficacy and dissemination of SG in promoting knowledge 

about mental health disorders and their symptoms (Eichenberg et al., 2016a). But digital 

treatment options, such as online psychological interventions (see Figure 2 and Chapter 4), 

 
3 For this research, e-MH application, e-MH options, e-MH offers, e-MH services, e-MH solutions, e-MH 
treatment (methods), and other related terms are used synonymously for the term e-MH resources and cover one 
or more of the mentioned resources described in Figure 2.  
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commonly referred to as computerized therapy or Internet-based interventions (IBIs), have the 

most significant body of evidence (see Andersson, 2018) compared with other e-MH 

resources. Despite their low-threshold, cost-effective, and destigmatized appealing effect 

(Büscher et al., 2019), the population presents challenges in terms of attrition rates and 

acceptability of online interventions, as clarified in Section 3.3.1 and Chapter 4. Therefore, in 

accordance with Fleming et al. (2014), current computerized therapies and tools need “to 

maximize the immersive, experiential and user-centered potential of online experiences” (p. 

228), which can be possibly achieved by SG.
4 

3.1 Application examples of serious games in mental health treatment  

Application scope. In addition to building knowledge on psychological disorders, SG train 

specific cognitive, emotional, or social behavioral skills to treat the corresponding psycho(-

pathological) problems (Eichenberg et al., 2016a; Fleming et al., 2016). Serious games target 

age groups ranging from children to elderly players at different treatment stages and for 

diverse application fields, such as prevention, health promotion, conventional psychotherapy, 

or psychological support for those dealing with medical ailments (Fleming et al., 2016).  

SPARX. Merry and her research team (2012) developed SPARX (Smart, Positive, Active, 

Realistic, X-Factor thoughts), one of the first and most successful SG in the mental health 

field. SPARX is an interactive 3D fantasy game to treat depression among adolescents 

between 12 and 19 years old, which can be used as a standalone strategy for self-help or as an 

adjunct to face-to-face psychotherapy. The computerized cognitive-behavioral self-help 

program consists of seven modules, each taking circa 30 minutes to complete. Users can 

customize an avatar according to their preferences and start different quests to learn problem-

solving and interpersonal skills, cognitive restructuring, relaxation techniques (e.g., 

progressive muscle relaxation), and psychoeducational information and advice for relapse 

prevention. For instance, when entering the first of seven realms, users have to fight GNATs 

(Gloomy Negative Automatic Thoughts) that fly toward the avatar by expressing negative 

thoughts and emotions. The first evaluation study of SPARX – a non-inferiority trial with 

RCT design on 187 adolescents with depressive symptoms – showed that SPARX is as valid 

as conventional psychotherapy. About 44% of the adolescents (SPARX intervention) fully 

recovered from the depression, whereas the remission rate in the treatment-as-usual control 

 

4 See Hegerl et al. (2017), for more information on other e-MH resources depicted in Figure 2. 
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group was only 26%. Revised versions of SPARX were released following the positive 

results, as well as the expressed preference for addressing general mental health without 

clinically significant depression (Kuosmanen et al., 2017). Hence, SPARX R was created and 

evaluated to build resilience in young people who feel stressed or down (see Kuosmanen et 

al., 2017). A version specifically intended for sexual minority youth struggling with 

depression is called Rainbow SPARX (see Lucassen et al., 2015, 2020). Both revised 

programs produced promising findings for the mitigation of depressive symptoms and 

registered favorable ratings regarding likability (Kuosmanen et al., 2017; Lucassen et al., 

2015). However, higher engagement completion rates and more powered studies must 

validate the revised interventions of SPARX (see Kuosmanen et al., 2017).  

Other application examples. In addition to SPARX, SG have been applied to a broad range 

of psychiatric disorders, as summarized in Table 3, including information about respective 

creators and/or authors, name of SG, target groups, gaming elements, and addressed behavior 

change within treatment. The table contains a comprised selection of the most successfully 

implemented SG that Eichenberg and Schott (2017), Halldorsson et al. (2021), and Lau et al. 

(2017) also performed systematic and meta-analyses on, excluding SPARX (as previously 

explained) and the game SCOTT (Social Cognition Training Tool) (see Section 6.3.2 for a 

detailed description and presentation within surveys). Although the digital health market is 

steadily growing, and new applications emerge almost every day, only the latest (RCT) well-

evaluated SG for most common mental health concerns, such as anxiety, depression, etc., 

targeting both children and adults are listed in Table 3.  
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Table 3 

Characteristics of validated SG within mental health treatment for various target groups and mental health concerns 

Study authors / 
game creators 
(country) 

SG 
(platform) 

Mental 
health 
disorder 

Target 
group 
(age) 

Intervention 

 

Game mechanisms Professional guidance Estimated 
playing time a 

Wijnhoven et al. 
(2020); 
Schoneveld et 
al. (2016, 2018) 

(The 
Netherlands) 

 

 

MindLight  

(Video 
game 
including 
Microsoft 
Xbox 360 
controller) 

Elevated 
anxiety 
symptoms 

Children    

(7-12 
years) 

Goal: 

(Anxiety) prevention 

Principles:  

Exposure therapy, 
attention bias 
modification training, 
relaxation through 
electro-
encephalogram 
biofeedback training 
following CBT 
principles 

Game story: 

Player acts as the child 
“Arty”, isolated in a dark and 
decrepit mansion, who is 
faced with the task to save 
his grandmother from evil 
possessed forces by 
overcoming fears and 
learning to relax (e.g., when 
the player becomes more 
relaxed, the light in the game 
becomes brighter allowing 
Arty passing the dark 
mansion) 

Game elements:  

Goal setting, explorative and 
self-paced gameplay, “scary” 
story narrative, 
neurofeedback game 
mechanic, reward systems 
(e.g., fear events turn into a 
benign object / animal 
rewarding the player with a 
coin for unlocking puzzles 
for the attention bias 

Requires minimal or no 
supervision by clinical 
practitioner apart from 
technical instruction; can 
also be incorporated into 
therapy  

 

One session per 
week (each 
session lasting 
one hour) spread 
out over a five-
week period  
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Study authors / 
game creators 
(country) 

SG 
(platform) 

Mental 
health 
disorder 

Target 
group 
(age) 

Intervention 

 

Game mechanisms Professional guidance Estimated 
playing time a 

modification training), or 
adaptive gameplay (e.g., 
anxiety symptom reduction 
or “dosage” of fearful events 
is based on game play 
behavior) 

Fridenson-Hayo 
et al. (2017) 

(Large-scale 
European 
project between 
Israel, Sweden, 
and the UK) 

 

Emotiplay 

(Computer 
game, also 
available on 
mobile 
devices) 

ASD Children    

(6-9 
years) 

Goal: 

Training (emotion 
regulation) 

Principles:  

Emotion recognition 
and understanding 
(facial expression, 
body language, and 
tone of voice) 

Game story:  

Player acts as “explorer” 
located in a jungle research 
camp studying human 
behavior and emotions 

Game elements:  

Versatile and “entertaining” 
game environment, 
individualization / 
immersion (e.g., design and 
customization of own avatar 
including clothing and facial 
features through virtual 
money), reward systems 
(e.g., animations, collectible 
items, or entertaining 
minigames), adjusted to 
respective level and status, 
and multimedia use (e.g., 
video clips) 

No support by clinical 
practitioner during 
gameplay 

One session per 
week (each 
session lasting 
at least two 
hours) spread 
out over an 
eight-week 
period  
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Study authors / 
game creators 
(country) 

SG 
(platform) 

Mental 
health 
disorder 

Target 
group 
(age) 

Intervention 

 

Game mechanisms Professional guidance Estimated 
playing time a 

Bul et al. (2016) 

(The 
Netherlands) 

Plan-It 
Commander 

(Computer 
game / 
online)  

 

ADHD Children    

(8-12 
years) 

Goal: 

Training 
(concentration and 
structuring) 

Principles:  

Cooperation and 
planning skills, time 
estimation 
management, daily 
life functioning, 
working memory, and 
prosocial behavior  

Game story: 

Player acts as space captain 
undergoing several missions 
to collect rare minerals 

Game elements:  

Goal setting and 
achievements, solving 
puzzles, futuristic game 
environment and story 
narrative, competition (e.g., 
player’s progression 
visualized through leader 
boards or rankings), 
communication with other 
players (e.g., access to 
closed community called 
“space club”), and 
individualization / 
immersion (e.g., 
customizable spaceship and 
avatar), rewards systems 
(e.g., medals, badges, 
papercraft model, desktop 
wallpapers, or music) 

No support by clinical 
practitioner during 
gameplay 

Three sessions 
per week (each 
session lasting 
65 minutes) 
spread out over 
a ten-week 
period  

 

Beaumont et al. 
(2015); 
Beaumont & 

SAS (Secret 
Agent 
Society) 

Asperger 
syndrome 

Children    Goal: Game story: 

Player acts as a secret agent 
in the year 2030 to decode 

Weekly 
psychotherapist’s 

Eight sessions 
(each lasting 45-
120 minutes) 
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Study authors / 
game creators 
(country) 

SG 
(platform) 

Mental 
health 
disorder 

Target 
group 
(age) 

Intervention 

 

Game mechanisms Professional guidance Estimated 
playing time a 

Sofronoff 
(2008) 

(Australia) 

Small 
Group 
Program b 

(Computer 
game / 
offline) 

(7-12 
years) 

Psychoeducation / 
training 

Principles:  

Emotion regulation 
and identification 
skills through role 
plays, group 
discussions, and 
posters 

suspects’ feelings and 
thoughts 

Game elements:  

Virtual guide, cooperation, 
and interaction (e.g., secret 
agent plays board game with 
fellow trainee at the 
Detective Academy), reward 
systems (e.g., promotion and 
graduation at the Detective 
Academy, detective gadgets, 
etc.), computer-animated 
characters serve as 
opponents for detection of 
non-verbal and 
environmental clues 

support / guidance for 
the children’s parents 

Khanna & 
Kendall (2010)  

 (USA) 

Camp 
Cope-A-Lot 

(Computer 
game / 
online) 

Anxiety 
disorders 

Children    

(7-13 
years) 

Goal: 

Psychoeducation / 
training 

Principles:  

Psychoeducation, 
cognitive 
restructuring, and 
relaxation exercises 
following CBT 
principles 

Game story:  

Player visits an amusement 
park to undertake several 
challenges, e.g., taking part 
in talent show, getting to 
know new people, or 
speaking in public 

Game elements:  

Multimedia platform and use 
(e.g., flash animation, video, 

Coach (therapist’s or 
parents’ guidance during 
last six sessions) c 

12 sessions 
(each session 
lasting 35 
minutes) 
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Study authors / 
game creators 
(country) 

SG 
(platform) 

Mental 
health 
disorder 

Target 
group 
(age) 

Intervention 

 

Game mechanisms Professional guidance Estimated 
playing time a 

audio, photographs, etc.), 
cartoon guide, and reward 
systems 

Fernández-
Aranda et al. 
(2012); 
Jiménez-Murcia 
et al. (2009)  

(Spain) 

PlayMancer  

(Video 
game) 

Eating 
disorders 
and 
impulse 
disorders 

Adult 
patients 
(out-
patients) 

Goal: 

Psychoeducation / 
training 

Principles:  

Problem solving, 
adverse emotion 
regulation, impulse 
and self-control, 
planning skills, 
biofeedback 

Game story: 

Player is faced to solve 
challenges located on 
different Islands (e.g., “The 
face of Cronos”, “Treasures 
of the Sea” and “Sign of the 
Magupta”) in form of an 
archipelago 

Game elements:  

Story narrative, adaptive 
gameplay, reward systems, 
(bio)feedback mechanic 
(e.g., self-controlled 
emotions will be reinforced, 
whereas emotions, such as 
impulsiveness or anger, are 
coupled with increased 
difficulty to reach the end 
goal) 

Ideally combined with 
traditional 
psychotherapy (one 
game session per 
treatment session); 
therapeutic support tool 
(as recommended by 
study authors / creators) 

One session per 
week (each 
session lasting 
20 minutes) 
spread out over 
a 12-14-week 
period 

Verduin et al. 
(2013) 

(USA) 

Guardian 
Angel 

Alcohol 
use 
disorder 

Adults   Goal: 

Relapse prevention / 
training  

Game story: 

Player acts as “guardian 
angel” who assists a 
character at early recovery 

No information Eight sessions 
(each session 
lasting one 
hour) spread out 
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Study authors / 
game creators 
(country) 

SG 
(platform) 

Mental 
health 
disorder 

Target 
group 
(age) 

Intervention 

 

Game mechanisms Professional guidance Estimated 
playing time a 

(Computer 
game) 

 

Principles:  

Relapse prevention 
techniques, stimulus 
control, craving-
management, drink-
refusal skills 
following CBT 
principles  

stage of alcohol use disorder 
to decide in the support of 
continued abstinence  

Game elements:  

Feedback (e.g., state of 
craving visualized through 
“craving meter”), “Clean 
House,” a stimulus control 
mini-game, temptation 
avoidance through a driving-
route planner 

over a 12-week 
period 

Note. ADHD = Attention deficit hyperactivity disorder; ASD = Autism spectrum disorder; CBT = Cognitive-behavioral therapy; SG = Serious games.  
a Based on study designs or recommendations by study authors or game creators.  
b Formerly called the Junior Detective Training Program. 
c First six levels are played by the child alone, while the remaining six ones require support by a coach, as they involve exposure exercises. However, coaches 
are not required to be trained in CBT. 
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3.2 Effectiveness of serious games in mental health treatment  

The following subchapter provides insight into effectiveness research of SG both targeting 

general mental wellbeing and clinically relevant mental health disorders. The subchapter 

concludes with a final statement of current research aspirations and shortcomings regarding 

SG developments and effectiveness research within the mental health domain.   

3.2.1 Effectiveness of serious games for (mental) wellbeing 

The systematic literature review by Connolly et al. (2012) provides a general overview of 

SG about positive outcomes related to perception, cognition, behavior, affection, and 

motivation among diverse application fields. The 129 studies including participants aged 14 

and above revealed that game-based approaches were notably used for health, business, and 

social topics. Knowledge acquisition, content understanding, and affective and motivational 

changes were the most frequent implications of SG. Following a close inspection of 39 

studies on various learning contexts and target groups, Wouters et al. (2013) reported that SG 

facilitated learning and retention more than conventional instruction methods, such as 

lectures, reading, hypertext, or exercises. Nevertheless, SG were not more motivating than the 

control groups following conventional instructions. The authors provide several explanations 

regarding why the frequently claimed motivational appeal of SG could not be reported. One 

of the stated reasons was the measurement of affective states, such as motivation, with 

retrospective surveys instead of physiological measures, such as eye tracking or skin 

conductance. DeSmet et al. (2014) meta-analytically investigated 54 SG conceived to 

promote a healthy lifestyle and prevent diseases, including mental illnesses. The researchers 

found an overall positive small effect on the adapted and self-managed mental, social, and 

physical health behaviors summarized as healthy lifestyle. Although all the presented 

systematic overviews of the applied gaming approaches demonstrated considerable 

improvements in learning and retention outcomes via applied gaming approaches, they all 

lacked robust methodological study designs and implied high heterogeneity. 

3.2.2 Effectiveness of serious games for mental health disorders  

Eichenberg and Schott (2017) provided one of the first empirical overviews of SG in 

psychotherapy and psychosomatic rehabilitation. The systematic literature search resulted in 



SERIOUS GAMES IN MENTAL HEALTH TREATMENT                     31 

 

15 studies that proved SG as being useful in increasing adherence to psychotherapy and 

reducing mental health symptoms. The studies were partially randomized controlled (10 out 

of 15), mainly utilized cognitive-behavioral principles, mostly aimed at children (six out of 

nine), and targeted the reduction of disorder-related outcomes. All the investigated SG 

appeared to be superior to a waiting list control group in outcomes that measured disorder-

related knowledge. According to the authors, the studies highlighted positive outcome effects. 

However, the limited number of studies hinders generalizable conclusions about an overall 

effectiveness. Lau et al. (2017) followed a similar approach as Eichenberg and Schott (2017) 

by conducting the first meta-analysis about the effectiveness of SG applied to psychological 

disorders. In contrast to Eichenberg and Schott (2017), only randomized-controlled designs 

were included, which resulted in an analysis of 10 studies. The respective SG were played on 

computers, primarily as goal-oriented and cognition pieces of training. The meta-analysis of 

Lau et al. (2017) indicates that only four of the 10 analyzed SG targeted adults, with only one 

aimed at older adults between the ages of 57 and 80 years old. The meta-analysis 

demonstrated a mean moderate effect on the improvement of psychological disorder-related 

symptoms. Fleming et al. (2014) systematically reviewed six studies, including SG applied 

approaches for the prevention and treatment of depression. Except for one study with mixed 

results, all the others reported positive effects on the symptoms of depression. Li et al. (2014) 

systematically analyzed a subset of serious gaming, namely exergames, designed for the 

treatment and prevention of depression among at-risk, mainly elderly, individuals. The 

included studies revealed a small but significant effect on depressive symptoms. However, the 

authors also included commercial (purpose-shifted) exergames and, with the exception of 

small samples, comparisons with nongaming intervention groups were insufficient (Fleming 

et al., 2016). The latest systematic overview by Halldorsson et al. (2021) solely reviewed 

studies with applied gaming interventions and VR interventions among children and 

adolescents. Of the 19 included studies, nine involved SG targeting symptoms of depression, 

anxiety, or other phobias. A medium clinical effect size is reported for the improvement of 

depressive symptoms among adolescents, despite greatly varying methodological study 

characteristics (e.g., different control group conditions and outcome measures). The literature 

review by Zayeni et al. (2020) had the same research scope except for considering 

commercial games in addition to SG. Significant symptom advancement is reported for 18 of 

the 22 included RCT studies. However, longitudinal study designs are necessary to determine 

the sustainability of the effects.  
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3.2.3 Conclusion about current serious games developments and effectiveness research  

First, in addition to few RCT evaluations, most SG research is based on development 

cycles, iterative analysis, usability workshops, and surveys about the ease of use (Dörner et 

al., 2016). Halldorsson et al. (2021) claims that most of their analyzed papers relied on self-

reported and varying outcome measures, whereas only two out of 19 studies fulfilled the 

criterion of the “gold-standard clinician assessment” (p. 17). This, in turn, has implications for 

the quality of systemic reviews and meta-analyses. For instance, there are several more 

reviews and meta-analytic overviews about SG-based interventions to list; however, most 

include studies with mixed quality and questionable outcome measures.  

Second, SG are mostly developed and evaluated for the most common psychological 

disorders, such as depression, anxiety, etc., and for younger target audiences. Meta-analyses 

and reviews about the specific use of SG for elderly people indicate that most SG have been 

designed for cognitive-motor rehabilitation (Brauner & Ziefle, 2021; Cherniak, 2011) or 

balance training (Rendon, 2012). With the older population projected to grow along with the 

associated illnesses, such as strokes and Parkinson’s, the need to promote active living and 

improve the quality of life is imperative, and digital technology, such as SG, could be vital to 

this process (Hao & Miao, 2015).  

Third, although Fleming et al. (2014) acknowledge the promising potential of SG to treat 

mental health problems, SG lag behind smartphone-based application possibilities and 

corresponding evaluations. In the US market, PC sales are decreasing, whereas tablets sales 

are increasing, and most time spent on smartphones is for playing games (Lau et al., 2017). 

The lagging behind also applies to evidence-based VR and AR gaming interventions. Even 

though Halldorsson et al. (2021) were among the first to investigate digital interventions both 

with immersive VR and applied gaming, none of the included studies presented a proper 

combined approach.  

3.3 Potential and risks for serious games use in mental health treatment 

The advantages of SG, as illustrated throughout Chapter 2, are accessibility, high level of 

interactivity, collaborative, flexible and self-determined learning, customization, direct 

feedback, and an entertaining and engaging experience through immersive computer graphics 

and storytelling, among other game mechanics (Girard et al., 2013). The following subchapter 
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contains considerations about the potential of SG, their psychotherapeutic purposes, and 

possible negative psychosocial consequences. 

3.3.1 Potential of serious games use 

Fleming et al. (2016) listed three main reasons to support the potential of SG. First, 

applied games extend the reach of psychotherapeutic treatment to those who might not 

otherwise seek psychological assistance, therefore – in addition to other broadly available e-

MH applications – limiting the treatment gap for mental health disorders. According to 

Andrade et al. (2014), a large number of people with common psychological disorders is not 

receiving appropriate care. This treatment gap is caused by structural factors, such as costs, 

lack of trained mental health professionals (MHPs), geographical distance, etc., and 

attitudinal barriers, such as stigmatization and label-avoidance. IBIs in general and SG in 

particular can bypass the mentioned obstacles by delivering anonymous and low-threshold e-

MH services to a large number of individuals who would not access traditional face-to-face 

options (Musiat et al., 2014).  

Second, SG hold engaging potential within their enjoyable and intrinsically motivating 

gaming experiences. Despite evidence-based IBIs with robust learning principles, IBIs 

suffered from high attrition (non-completion) rates in real-world settings (Fleming et al., 

2017). As exemplified by Fleming et al. (2016), field studies of the psychological online 

intervention MoodGym found that only 3.9% of publicly registered users played at least three 

of the five modules, compared with 53.8% of participants in a controlled trial. Serious games 

might be able to increase adherence since the gaming-induced competitive behavior or 

curiosity toward the narrative leads to game completion. In this regard, SG have the additional 

advantage of participatory design approaches (see also Eichenberg et al., 2016a; Spil et al., 

2020), whereas IBIs for mental health disorders are often criticized for being researcher led, 

which may cause higher attrition rates (Fleming et al., 2017). However, a more thorough 

collection of various SG completion rates is vital to scientifically confirm this assumption.  

The third and final consideration is that applied gaming is especially effective for learning 

and behavior change through user-specific adaptive gameplay. As discussed in Subchapter 2.4 

and 2.5.5, gaming creates immersive and sensory experiences in an interactive and reactive 

digital environment and provides the opportunity for skill training and rehearsal in a safe 

environment (Fleming et al. 2016). To date, most IBIs for psychological health are not 

individualized. Selection from alternatives or the possibility of setting customized goals 
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increases feelings of autonomy. A modularization option, as enabled by SG is a promising 

contribution to the patient or client self-efficacy, motivation, and therapy compliance.   

3.3.2 Risk of serious games use 

Since the development of the first computer and video games, risks and their negative 

consequences have been frequently discussed (Lampert et al., 2009). Susi et al. (2007) 

hypothesized these possible risks and negative impacts implied by general gaming:  

Health issues (headaches, fatigue, mood swings, repetitive strain injuries, etc.), 

psycho-social issues (depression, social isolation, less positive behaviour towards 

society in general, increased gambling, substitute for social relationships, etc.), and the 

effects of violent computer games (aggressive behaviour, negative personality 

development, etc.). (p. 9)  

Among the proven negative outcomes, pathological addiction to computer and video 

games is not only a topic of public debate, but also of clinical interest. In the diagnostic and 

statistical manual of mental disorders (DSM-5), Internet-gaming disorder is described as 

“persistent and recurrent use of the Internet to engage in games, often with other players, 

leading to clinically significant impairment or distress as indicated by five (or more) of the 

following in a 12-month period” (American Psychiatric Association, 2013, p. 795). The 

following proposed criteria involve:  

Preoccupation with Internet games, withdrawal symptoms, tolerance, unsuccessful 

attempts to control the participation in Internet games, loss of interests in previous 

hobbies and entertainment, continued excessive use of games despite knowledge of 

psychosocial problems, having deceived someone regarding the amount of Internet 

gaming, use of games to escape or relieve a negative mood, and having jeopardized or 

lost a significant relationship, job, or educational or career opportunity. (Milani et al., 

2017, p. 889). 

 Considering studies with applied definitions of the DSM-5, 0.2% of the German 

population including adolescents to adults displayed addiction to gaming, with a higher 

prevalence rate among male gamers. The highest prevalence rate of pathological gaming was 

found among Asian samples (13% among male and 5% among female adolescents) (Van 

Rooij et al., 2014). Protective and risk factors of computer and video game addiction, such as 

low social competence, impaired emotion regulation skills, and impulsive behavior (Rehbein 

& Baier, 2013), need further research, particularly when related to SG. Studies or data related 
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to adverse outcomes of SG use are not currently available (Eichenberg et al., 2016a), but this 

does not automatically imply that SG do not entail the risk of addictive gaming behavior.  

Considering the treatment gap (see chapter 3.3.1), people with mental distress do not 

necessarily or immediately seek for psychotherapy support, only doing so when the strains are 

too high (Fleming et al., 2017). Fleming et al. further argue that a game might be 

contraindicatory or even perceived as trivializing with severe mental health problems. 

Especially vulnerable target groups, such as people suffering from (moderate to severe) 

psychological disorders, require evaluated and evidence-based SG. However, only few SG 

have clinically proven their allegedly positive effects, according to Fleming and colleagues. 

Unassessed SG bear the risk of evoking emotions that may interfere with or even hinder the 

psychological treatment of mental health issues. The variety of gaming approaches and 

differing users’ motivations additionally impose challenges for the psychotherapeutic 

application domain, as Fleming et al. summarizes.  

4 Attitudes toward and acceptance of serious games use in mental health 

treatment  

The following chapter outlines the status of well-established technology acceptance 

frameworks that have been applied to determine the consumer or user acceptability. These 

technology acceptance models are discussed in the context of e-MH and SG to build the 

theoretical basis for hypothesis formulations. Moreover, the chapter summarizes information 

that predicts the adoption of e-MH or SG among both mental health services users (MHSUs) 

and MHPs.  

4.1 Acceptance of technology  

Computer technology has significantly impacted and revolutionized educational systems 

and the display of learning contents. Computer graphics and visualization are especially 

strongly connected with usability and corresponding user satisfaction and acceptance (Dörner 

et al., 2016). Acceptability of modern technology, including novel e-MH applications, has 

been frequently analyzed with the help of the technology acceptance model (TAM) by Davis 

(1989) or its adapted version, the unified theory of acceptance and use of technology 

(UTAUT) by Venkatesh and Davis (2000).  
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4.1.1 Technology acceptance model (TAM) 

The TAM has been widely used and established to predict user’s adoption and adherence 

to technology, as well as their influencing factors (Wittland et al., 2015). The TAM is based 

on the theory of reasoned action (TRA; Fishbein & Ajzen, 1975) and theory of planned 

behavior (TPB; Ajzen, 1991), which both argue that a person’s actual behavior is determined 

by the behavioral intention to conduct the actual behavior (see Figure 3). In turn, the 

behavioral intention is shaped by an individual’s subjective norms, beliefs, evaluations, 

attitudes, and self-efficacy regarding the intended behavior (Wittland et al., 2015). Davis 

(1989) utilized this behavioral model knowledge and developed the TAM, initially for the 

prediction of software use in corporate environments. Since then, the TAM has been 

successfully applied to evaluate user adoption of numerous information systems and 

technologies in professional settings, such as email, multimedia learning, e-courseware, and 

telemedicine technology (see meta-analytic overview by Yousafzai et al., 2007). Until the 

TAM has reached its finalized form, as depicted in Figure 3, it was frequently modified 

(Venkatesh & Davis, 1996; Venkatesh & Davis, 2000). 

Figure 3 

Final version of TAM (Venkatesh & Davis, 1996)  

 

Although the TAM underwent various experimentation stages, the importance of perceived 

usefulness and ease of use in reliably predicting individual’s technology behavior remained 

(Sánchez-Mena et al., 2017). Originally, Davis (1989) described perceived usefulness as “the 

degree to which a person believes that using a particular system would enhance his or her job 

performance” (p. 320) and perceived ease of use as “the degree to which an individual 

believes that using a particular system would be free of effort” (p. 320). The perception of 

easy use directly influences perceived usefulness: the easier a technology is to handle, the 

more useful it will be perceived (Chuttur, 2009). Venkatesh and Davis (2000) identified, 

through multiple conducted field studies and laboratory experiments with university students 
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or business users, that perceived usefulness and ease of use are affected by several exogenous 

factors, such as subjective norms, experiences, images, (job) relevance, output quality, and 

result demonstrability. Computer playfulness, computer anxiety, computer self-efficacy and 

perception of external control, perceived enjoyment, and objective usability represent the 

determinants of perceived ease of use (Venkatesh, 2000) 

Few SG have been professionally and specifically assessed using the TAM. Although the 

TAM is still a well-recognized and often cited model for predicting technology adherence, 

criticisms include questions regarding the theoretical accuracy or the reached saturation level 

(Chuttur, 2009; Wittland et al., 2015). Therefore, the UTAUT model, an extended version of 

the TAM, is more commonly used to determine technology acceptance behavior, since it 

exploits the strengths of the TAM model and simultaneously discards its methodological 

flaws (Chuttur, 2009).  

4.1.2 Unified theory of acceptance and use of technology (UTAUT)   

UTAUT. Built on the TAM, Venkatesh and Davis (2000) developed the UTAUT model for 

the voluntary and private adoption of technology outside work environments. The 

multidisciplinary UTAUT is based on research in human-computer interaction, psychology, 

and sociology (Venkatesh et al., 2012) and integrates theories regarding the adoption and 

diffusion of novel technology systems and services, such as the TRA (Fishbein & Ajzen, 

1975), the TPB (Ajzen, 1991), the innovation diffusion theory (Moore & Benbasat, 1991), and 

social cognitive theory (Bandura, 1989), among others. The UTAUT not only “combines a 

variety of hypothetically and empirically pertinent variables from different models” (Imtiaz, 

2018, p. 44), but also serves as an adaptable approach by incorporating additional factors into 

the conceptual model (e.g., demographic information, which is of relevance for this research 

work). Furthermore, the UTAUT has demonstrated its viability by successfully predicting 

technology behavior within various application contexts, particularly within the e-MH field, 

with high explanatory power (see Ebert et al., 2015; Hennemann et al., 2016, 2017, 2018).  

Based on extensive research (Venkatesh et al., 2003), four factors are positively associated 

with the technology acceptance, operationalized via the behavioral intention to use technology 

(see Table 4).   
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Table 4  

Definition of UTAUT variables (Venkatesh et al., 2003) 

Predictors  Definition  

Actual use behavior  Frequency of technology use  

Behavioral intention Conscious plans of future technology use  

Performance expectancy  Perceived beneficial aspects regarding technology use   

Effort expectancy  Associated ease of technology use  

Social influence Influence of significant others on technology use 

Facilitating conditions Technical or organizational conditions for technology use  

Note. Actual use behavior is commonly not captured or analyzable at early stages of acceptance 
research.  

Perceived usefulness and ease of use, initially defined in the TAM, were incorporated in 

the UTAUT by utilizing the performance and effort expectancy dimensions (Huang & Kao, 

2015). Evidence has suggested that performance expectancy, consisting of “perceived 

usefulness, relative advantage, extrinsic motivation and outcome expectations” (Apolinário-

Hagen et al., 2017b, pp. 2–3), is the strongest and most important determining value for 

technology adherence in general (Venkatsch et al., 2003) and eHealth acceptability in 

particular (see Subchapter 4.2). A medium effect was found for performance expectancy by 

Taiwo and Downe (2013), who meta-analytically (N = 32 studies) researched UTAUT 

predictors on technology acceptance in diverse contexts. Smaller effects on acceptability were 

reported for each of the other UTAUT predictors. Facilitating conditions contain not only 

predictive information for the behavioral intention to deploy technology, but also for the 

actual use behavior, as seen in Figure 4 (Venkatesh et al., 2003).  

Figure 4  

Original UTAUT Model (Venkatesh et al., 2003)  

 



SERIOUS GAMES IN MENTAL HEALTH TREATMENT                     39 

 

UTAUT extension. This core model of four determining variables has been frequently and 

successfully applied to predict usage intentions, particularly within the e-MH field, which is 

beneficial for this research study (Ebert et al., 2015; Hennemann et al., 2016, 2017, 2018). 

This success is why the original UTAUT served as the basis model for hypothesis formulation 

(in this study), even though various extensions of the UTAUT have evolved in recent years. 

Venkatesh et al. (2012) provided an advanced UTAUT version by incorporating three 

additional constructs to the four key predictors, namely: (1) hedonic motivation (e.g., 

perceived enjoyment derived from the technology use), (2) price value (e.g., trade-off 

between perceived benefits and financial investments of technology use,) and (3) habit (e.g., 

making technology use a routine) (Ramírez-Correa et al., 2019). However, these three 

additional UTAUT variables are deemed more applicable when evaluating a specific SG with 

the possibility of actual usage and experimentation (see Brauner & Ziefle, 2021; Wittland et 

al., 2015; Yusoff et al., 2010), than exploring first and initial consumer thoughts, as applicable 

to this research. Nevertheless, enjoyment arising from the technology utilization appears to be 

relevant to address in terms of SG acceptance. Even though the entertaining value did not 

enter the UTAUT rationale (at this early stage of research) and was, therefore, not 

investigated regarding its predictive influence on SG adoption, the enjoyment factor was 

assessed and both quantitively and qualitatively analyzed (see Chapter 7).  

Critical beliefs in the form of negatively shaped performance expectancy, skepticism, or 

perceived risks as barriers to technology acceptance within the UTAUT rationale have been 

scarcely determined or examined, let alone in the mental health domain. Apprehensions and 

misconceptions are expected to be even more powerful to explicate low acceptance ratings 

than positive performance expectancy (Apolinário-Hagen et al., 2019). According to Park et 

al. (2020), the perceived risks as part of negative influences that are particularly damaging for 

technology uptake are described as follows: “Risk subjectively perceived by consumers when 

performing certain actions such as the uncertainty consumers feel when they cannot predict 

the outcome of purchase decisions” (p. 7). Already applied to the health context, Zhao et al. 

(2018) describe perceived risk as “certain types of financial, product performance, social, 

psychological, physical, or time risks when an individual uses mobile health services“ (p. 

344). Apolinário-Hagen et al. (2019) add that skeptical technology attitudes hindering 

successful usage intentions commonly revolve around data security concerns. In addition to 

those preliminary determination efforts with a strong focus on risk perception, the UTAUT 

(Venkatesh et al., 2012; Venkathesh & Davis, 2000) offers no validated, uniformly defined, 

and negatively formulated counterpart to positive performance expectancy. Nevertheless, 
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negative performance expectations were added to the UTAUT rationale – based on the little 

empirical evidence in e-MH acceptance studies with utilized UTAUT frameworks 

(Apolinário-Hagen et al., 2019; Park et al., 2020; Zhao et al., 2018) – and described in more 

detail in the next subchapters.   

4.2 Acceptance of e-mental health technology 

The evidence base for intended engagement with SG for psychotherapeutic reasons is 

small (Eichenberg et al., 2016a), especially regarding applied technology frameworks. Even 

though some few studies have explored SG adoption helped by the UTAUT, application 

context was considered as too different from the mental health sector (e.g., corporate or 

business environments) and / or studies explored the acceptance of a specific SG going 

beyond the exploration of initial consumer preferences (see Brauner & Ziefle, 2021; Yusoff et 

al., 2010), as mentioned in Subchapter 4.1. However, studies targeting the acceptance 

evaluation of e-MH interventions have already successfully identified UTAUT-based 

facilitators and barriers based on attitude formation research across mental health providers 

and receivers (Apolinário-Hagen et al., 2020; Ebert et al., 2015; Hennemann et al., 2017). 

Hence, those studies served as the closest direction of research regarding determinants of SG 

acceptance among both MHSUs and MHPs. Since they serve as research rationale foundation, 

e-MH effectiveness and acceptance evaluation studies need to be briefly described regarding 

their (study) characteristics and potential interpretation limitations.  

First, well-established e-MH acceptability research is frequently applied for e-MH 

interventions, also referred to as psychological online interventions or IBIs for use on 

computer, laptop, tablet, or lately smartphones (see Ebert et al., 2015; Mayer et al., 2019; 

Sander et al., 2021). According to Sander et al. (2021), conventional face-to-face therapy or 

counseling solely delivered via video conferencing platforms are not considered as IBIs, even 

though they commonly include professional assistance by MHPs. This categorization applies 

also to Internet usage for mental health-related purposes (e.g., information search, usage of 

Internet forums, etc.) or online-counseling (e.g., via chat), even though these are most 

commonly assessed and reported as part of e-MH behavior when evaluating IBIs (see Figure 

2). For better delimitation, Ritterband and Thorndike (2006) provide one of the first 

descriptions of IBIs:   

Internet interventions are typically behaviorally or cognitive-behaviorally-based 

treatments that have been operationalized and transformed for delivery via the 
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Internet. Usually, they are highly structured; self or semi-self guided; based on 

effective face-to-face interventions; personalized to the user; interactive; enhanced by 

graphics, animations, audio, and possibly video; and tailored to provide follow-up and 

feedback. (p. e18) 

Empirical evidence regarding IBIs has been steadily increasing over the last years.5 There 

are already more than 200 studies about Internet-based cognitive-behavioral therapy (ICBT) 

using RCT study designs (Carlbring et al., 2018). The effectiveness of self-directed or 

therapist-guided ICBT is particularly well-proven for depression among various adolescent 

and adult populations (Karyotaki et al., 2018; Königbauer et al., 2017; Richards & 

Richardson, 2012). Validated IBIs are also available for anxiety disorders (Andersson et al., 

2019, 2012; Podina et al., 2016), eating disorders (Beintner et al., 2014), substance use 

disorders (Riper et al., 2011, 2014), or posttraumatic stress disorders including long-term 

effects (Knaevelsrud et al., 2015; Knaevelsrud & Maercker, 2010). Overall, the observed 

medium-to-large effect sizes on symptoms severity have been reported as comparable to 

treatment effects of traditional psychotherapy (Berger, 2015). However, blended therapy, 

involving at least some professional contact, is not only more effective, but also preferred 

over standalone or self-guided IBIs (Andersson, 2018).  

Regarding preferences and building on the strong and effective evidence base of ICBTs, 

IBIs with incorporated CBT principles are, therefore, mostly the subject of e-MH acceptance 

research (see Apolinário-Hagen et al., 2019; Ebert et al., 2015). Cognitive-behavioral therapy 

(CBT) techniques also find predominant usage in SG (Merry et al., 2012), which enables 

additional comparability in terms of effect and working mechanisms. However, other 

therapeutic approaches are also being increasingly studied regarding IBIs, such as Internet-

delivered psychodynamic therapy by Johansson et al. (2017), Lindegaard et al. (2020), or 

Zwerenz et al. (2017), with further discussion in Section 8.3.1.  

Although well-established evaluation research of e-MH helps to understand (1) what 

impacts an individual’s decision to engage with SG and (2) how SG can enrich the current 

array of digital mental health offers, methodical shortcomings should be noted when 

interpreting subsequent e-MH acceptance studies. Acceptance ratings are commonly 

cofounded with user or intervention satisfaction and do not always resemble acceptance as 

behavioral intention to use the respective technology according to the UTAUT (Apolinário-

 

5 This paragraph is published (with contractual and official permission of reusage) in: Huss, J., & Eichenberg, C. 
(in press). Serious Games in mental health treatment. In Z. Yan (Ed.), Cambridge Handbook of Cyber Behavior. 
Cambridge University Press. 



42     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

  

Hagen et al., 2017a). Lacking theoretical grounding and established technology acceptance 

frameworks, such as the UTAUT (Venkatesh & Davis, 2000), also occurs among e-MH-

acceptance studies. The usage of inconsistent instruments with varying validated quality is 

one reason why studies produce conflicting findings regarding drivers and barriers to e-MH 

acceptance, particularly regarding sociodemographic predictors (Andersson, 2018). Finally, 

performance expectancy within the UTAUT has been well-studied in e-MH acceptance 

studies (see Ebert et al., 2015), but only in the form of perceived benefits, but not regarding 

negative beliefs, except for some studies. However, some e-MH acceptance studies have at 

least assessed the perceived disadvantages or adverse aspects associated with standalone or 

combined e-MH use in either a quantitative or qualitative manner (Hennemann et al., 2017; 

Schuster et al., 2018, 2020). Those studies further foster the research foundation of negative 

attitudes and their effect on SG adoption if not yet defined by theoretical (UTAUT) models 

yet (see Sections 4.2.1 and 4.2.2).  

4.2.1 Mental health service users  

The combined consideration of e-MH acceptability studies concentrating on both the (1) 

general population (with symptoms of psychological distress) and (2) individuals with already 

clinically significant mental health symptoms helps to generate a comprehensive 

understanding of e-preferences and resistances in the broad spectrum of MHSUs (people with 

current or past psychotherapy experiences and with various mental health issues and severity 

degrees). Studies exploring the general public’s acceptability especially contain many 

valuable data regarding technology-related acceptance variables. Moreover, those studies 

targeting “healthy subjects” have frequently assessed survey participants’ experiences with 

mental health problems and psychotherapy (see Apolinário-Hagen et al., 2017b). This 

approach avoids too disorder-centered perspectives of small-specified patient samples, since 

only a minority of individuals in current inpatient treatment or with severe mental health 

concerns are expected to participate at the survey. Additionally, this study specifically invited 

people who had attended psychotherapy in the past (see Subchapter 6.2 for sample 

description). Thus, the exclusive focus on clinical patient studies would have been one-sided 

and even misleading.   

In addition to UTAUT variables (if applied by studies), indicators most commonly 

examined as influential factors for MHSUs’ e-MH acceptance (e.g., sociodemographic data, 

technical competencies, and prior experiences with e-MH treatment) are further discussed.  
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4.2.1.1 Current e-mental health treatment knowledge, experiences, and preferences  

Convenient access, better understanding of mental health problems, feelings of social 

connectedness, and the additional possibility of acquiring new skills, etc. are some of the most 

mentioned perceived advantages associated with e-MH use among MHSUs (Apolinário-

Hagen et al., 2018a; Mayer et al., 2019; Musiat et al., 2014). These aspects are accompanied 

by concerns about privacy, unfamiliar use, deterioration of therapeutic relationship, or 

miscommunication (Apolinário-Hagen et al., 2018a), which can affect behavioral usage 

intentions and retainable uptake in the end.  

A carried-out survey by Apolinário-Hagen et al. (2018a) evaluated the German public’s 

attitudes toward IBIs. About 66% of the surveyed (healthy) participants (N = 646) aged over 

18 years rated IBIs as useful but not equivalent to traditional psychotherapy. Only 9% 

indicated their benefits relative to conventional psychotherapeutic treatment. The same user 

knowledge or behavior pattern was observed for IBIs delivered via apps (Mayer et al., 2019). 

Even though apps for mental health concerns are easily accessible by the broad population, 

few have been clinically evaluated. Hence, skepticism regarding the quality of the 

psychologically provided content or concerns about data privacy hinder successful 

implementation, as reported by Mayer and colleagues: About 15% (N = 80) of the (healthy) 

students and 41% (N = 85) of patients with psychosomatic disorders knew at least one e-MH 

app, but few had used one. Only one student stated having tried an app for mental health 

concerns, but 26% (N = 22) of patients reported practical user experience. One of the most 

recent cross-sectional analysis (N = 400) by Webelhorst et al. (2020) revealed that only a 

small proportion of German adult inpatients and outpatients with various psychological 

disorders (10%) had used online self-management programs, but almost half (46%) expressed 

great interest regarding integration in future treatment.   

Based on these exemplary and only German findings (see Chapter 5 for more country 

examples and cultural differences), user knowledge, particularly among the public, can be 

improved, although most likely to be increased via COVID-19 pandemic (see Section 6.2.3 

for country profiles).  

4.2.1.2 Technology acceptance and UTAUT predictors 

The few conducted studies regarding attitudes toward e-MH applications, consistently 

exposed low-to-moderate acceptance ratings among the general population (Apolinário-

Hagen et al., 2018a; Eichenberg et al., 2013; Musiat et al., 2014; Wallin et al., 2016). One of 
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the latest studies by Apolinário-Hagen et al. (2019) investigated UTAUT variables regarding 

the acceptability of a stress prevention program delivered via apps among the general German 

population (N = 141 adults). According to the study authors, public acceptance was moderate. 

Even though the four UTAUT determinants, (positive) performance and effort expectancy, 

social influence, and facilitating conditions, failed to add any predictive value regarding 

adoption purposes, negative views in the form of skepticism and perceived risk, which were 

added to the UTAUT, acted as significant barriers to application uptake. This finding 

complements the results of a recent meta-analysis by Zhao et al. (2018), who investigated 

mHealth adoption behavior in clinical settings among various population. One of the study 

results was that negative beliefs in the form of skepticism and risk perception serve as barriers 

to behavioral usage intentions. Hoque and Sorwar (2017) proved with their study of elderly 

participants from Bangladesh (N = 300) that performance and effort expectancy, as well as 

social influence significantly impacted users’ intention to deploy mHealth-related services, 

even though they were not exclusively focused on mental health concerns.   

On closer examination of the selected patient samples, the acceptance ratings were also in 

the medium range (Ebert et al., 2015; Kaltenthaler et al., 2008; Waller & Gilbody, 2009; 

Whiteside et al., 2014). Preliminary evidence of web-based aftercare projects in German 

rehabilitation services revealed mainly moderate but fluctuating patients’ acceptance rates of 

between 21% and 62% (Bartel et al., 2010; Schmädeke & Bischoff, 2015). Acceptance ratings 

of IBIs for depressive patients varied between 3% and 25% (Kaltenthaler et al., 2008; 

Woodford et al., 2011). Ebert et al. (2015) reported a similarly low acceptance of IBIs in 

German adult patients (N = 128) with clinically significant depression. Patients in the 

intervention condition who watched a brief acceptance-facilitating video about IBIs displayed 

significantly higher acceptance scores than the (patient) control sample without video 

presentation. However, only 19% of patients in the intervention group expressed a high level 

of acceptance. By applying the UTAUT, Ebert et al. found significant effects of performance 

and effort expectancy on the acceptability of IBIs, but no significant impact by social 

influence. In the cross-sectional survey of Hennemann et al. (2016), performance and effort 

expectancy, as well as social influence, demonstrated a significant influence on the 

acceptance of web-based aftercare across German inpatients (N = 374) with psychosomatic, 

substance-related, and other diagnoses. Studies across various patient populations, such as 

disease self-management and mental health apps for chronic illness (Apolinário-Hagen et al., 

2018c; Breil et al., 2019) or IBIs for chronic pain conditions (Baumeister et al., 2014b; 

Salgado et al., 2020) also confirmed performance expectancy as one of the most important 
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antecedent factors for MHSUs’ acceptance of e-MH resources. Breil et al. (2019) also 

reported a significant effect on indented usage behavior by effort expectancy, whereas 

Apolinário-Hagen et al. (2018c) proved social influence to be a significant facilitator for e-

MH acceptability. In contrast to positive performance expectancy, the effects of the other 

UTAUT predictors (effort expectancy, facilitating conditions, and social influence) produced 

mixed results in terms of significance and strongness.   

4.2.1.3 Demographic, technical, and e-mental health treatment related predictors 

Demographic characteristics. Although the four UTAUT predictors were demonstrated to 

be reliable regarding adding to a substantial understanding of e-MH acceptance, 

sociodemographic data still remain uncertain concerning their potential influence on adoption 

efforts. Commonly discussed are sociodemographic variables such as country, region, age, 

family status, education level, or culture (see Chapter 5 for cultural influences) as possible 

determinants for advocating or declining e-MH use among both the general public and 

individuals with already significant (diagnosed) psychological distress (Apolinário-Hagen et 

al., 2018a). Despite the inconsistency, more favorable attitudes toward and acceptance of e-

MH treatment – both applied to public and specified patients samples – were reported among 

women (Batterham & Calear, 2017; Eichenberg et al., 2013; Kontos et al., 2014), younger 

people (Apolinário-Hagen et al., 2017a; Apolinário-Hagen et al., 2020a; Batterham & Calear, 

2017; Breil et al., 2019; Hennemann et al., 2016) and those with a higher education 

(Apolinário-Hagen et al., 2017a; Batterham & Calear, 2017; Crisp & Griffith, 2014), which 

reflects associations between sociodemographic characteristics and the uptake of traditional 

psychotherapy (Briffault et al., 2008). However, other scholars, such as Hennemann et al. 

(2017), could not confirm any gender differences regarding e-MH acceptance. Despite the 

chance to improve underserved (mental) healthcare delivery in usually remote regions, rural 

residency (Currie et al., 2015) has been negatively associated with eHealth technology 

acceptance. Notably, the transferability of this finding might be limited, since the sample 

consisted of particularly older adults living with chronic pain.  

Technical competencies and e-MH treatment experiences. In addition to sociographic 

data, technical and health-related behavior also contains predictive information regarding 

users’ positive attitudes toward and acceptance of e-MH resources (Apolinário-Hagen et al., 

2018a), such as former usage of the Internet to explore health-related information (Eichenberg 

et al., 2013; Wallin et al., 2016), knowledge about e-MH treatment options (Apolinário-

Hagen et al., 2018b; Eichenberg et al., 2013; Perle et al., 2013) and previous use of them 



46     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

  

(Wallin et al., 2016), as well as openness to new experiences (Apolinário-Hagen et al., 2020). 

However, Internet anxiety (Ebert et al., 2015; Celik & Yesilyurt, 2013) and low technical 

competencies (Neter & Brainin, 2012) have been identified as potential barriers to the 

utilization of e-MH solutions. History of mental illness and experiences with conventional 

psychotherapeutic approaches (Musiat et al., 2014), as well as higher perceived stress in 

recent months (Apolinário-Hagen et al., 2016), increased the likelihood of engaging with e-

MH applications. The influence of symptom severity on the acceptance of e-MH resources in 

general and IBIs in particular remains mixed (Hennemann et al., 2016). 

4.2.2 Mental health professionals  

Professions authorized to provide psychotherapeutic work play a crucial role in promoting 

e-MH supported treatment across MHSUs (Baumeister et al., 2020). These serve as one of the 

primary sources for mental health treatment information in addition to the Internet 

(Eichenberg et al., 2013). Ideally, MHPs act as mediators regarding their patients’ or clients’ 

opinion formation and as gatekeepers of their subsequent treatment choice (Hennemann et al., 

2017). Endorsements and positive appraisals by mental health providers help to facilitate 

MHSUs’ adoption of technology-assisted psychotherapy or other e-MH-related interventions 

(Schuster et al., 2018). Motivating MHSUs regarding digitally supported treatment will fail if 

MHPs themselves are not convinced of its effective use and benefits (Baumeister et al., 2020). 

Hence, evaluating mental health clinicians’ e-MH acceptance is imperative for e-MH 

technology implementation and retention success among MHSUs. 

Similar to studies aimed at MHSUs’ e-MH acceptance, UTAUT variables (if applied) and 

relevant predictors identified as influential for MHPs’ acceptance, such as sociodemographic 

information, therapeutic work background, technological competencies, and practical 

experiences with e-MH based treatment, are discussed in the next subchapters.  

4.2.2.1 Current e-mental health treatment knowledge, experiences, and preferences 

Sander et al. (2021) found, in their most up-to-date investigation of German MHPs (N = 

176) working in inpatient routine care, a still improvable level of e-MH awareness: about 

77% of participants had never used online interventions before. Piening et al. (2021) also 

proved with their survey of German and Austrian MHPs (N = 160) that the vast majority 

(63%) had never suggested the possibility of digitally assisted psychotherapy sessions to their 

patients or clients. Moreover, they were largely uninformed concerning the role digital media 
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plays in their patients’ or clients’ daily life. About 72% of MHPs reported having not attended 

any professional training regarding media usage in psychotherapy. It is notable that those 

(German) survey responses were all collected before the onset of the COVID-19 pandemic 

which has resulted in increased discussions and research efforts concerning e-MH usage on a 

global scale (see country profiles in Chapter 5). Studies about MHPs’ e-MH acceptance have 

identified both positive views, such as ease of usage, increased access, flexibility with 

location and timing, cost-effectiveness, etc., and certain associated adverse effects, such as 

low treatment efficiency, the lack of personal support, restricted communication, and potential 

negative effects on the therapeutic alliance (Boonstra & Broekhuis, 2010; Eichenberg & 

Kienzle, 2011; Hennemann et al., 2017; Mendes-Santos et al., 2020; Schröder et al., 2017; 

Sinclair et al., 2013; Vigerland et al., 2014; Wangberg et al., 2007). Compared with patients 

or clients, MHPs expressed less favorable opinions on e-MH treatment (Kaltenhaler et al., 

2008; Schröder et al., 2017; Waller & Gilbody, 2009). Overall, MHPs considered e-MH 

treatment as inferior to traditional treatment (Sinclair et al., 2013; Vigerland et al., 2014), and 

would more likely endorse them as supportive aid during face-to-face psychotherapy, such as 

in the form of a blended approach than as a standalone treatment (Mendes-Santos et al., 2020; 

Sinclair et al., 2013; Stallard et al., 2010). Additionally, MHPs would apply e-MH treatment 

for preventive reasons or only for mild-to-moderate mental health issues (Schröder et al., 

2017; Vigerland et al., 2014).  

4.2.2.2 Technology acceptance and UTAUT predictors 

Analogous to the MHSUs, studies involving theory-based frameworks of acceptance 

evaluation have reported mainly low-to-moderate acceptance scores among mental health 

clinicians (Hennemann et al., 2017; Li et al., 2013; Liu et al., 2014). Empirically proven 

acceptance rates across MHPs varied between 29% and 50% (Stallard et al., 2010; Vigerland 

et al., 2014), with performance expectancy as one of the most important key preconditions for 

MHPs’ intended provision of e-MH treatment (Hennemann et al., 2017; Li et al., 2013; Liu et 

al., 2014).  

In the study by Hennemann et al. (2017), 88% of the surveyed healthcare professionals in 

four German rehabilitation services (N = 152) indicated low-to-moderate acceptance of 

eHealth interventions. Performance expectancy and social influence significantly determined 

health professionals’ acceptance of an online aftercare program for treating somatic and 

mental disorders. Psychotherapists’ acceptability regarding blended therapy, as examined by 

Baumeister et al. (2020), was mixed, from low-to-moderate levels of acceptance in the control 
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condition to moderate-to-high acceptance scores in the intervention condition. The 

intervention group received an acceptance-facilitating intervention, short informational video 

about blended therapy, and demonstrated significantly higher intention to use blended therapy 

than the control group watching an attention-placebo-video. Instead of focusing on the 

influence of UTAUT predictors on e-MH acceptance, as performed in previous studies, 

Baumeister at al. investigated how the video about blended theory affected the UTAUT 

determinants. Although performance expectancy, effort expectancy, and facilitating 

conditions were significantly increased, no effect was reported on social influence. Liu et al 

(2014) analyzed the acceptance behavior of Canadian rehabilitation therapists (N = 91). As 

with Baumeister et al. (2020), the strongest construct for usage prediction was performance 

expectancy, whereas social influence and effort expectancy displayed no significant 

association with future technology use in the rehabilitation field. Park et al. (2020) were 

among the few and first researchers who have added negative beliefs in the form of perceived 

risks to their UTAUT rationale when analyzing the intention to use workplace health 

promotion apps in Korean health expert’s work centers (N = 866). Thereby, a significant 

negative effect on the aim to apply apps was exerted by perceived risk. Moreover, all four 

core UTAUT predictors (performance and effort expectancy, social influence, and facilitating 

conditions) yielded significant effects on the acceptability rating, of which, social influence 

showed the strongest effect on usage intentions.  

4.2.2.3 Demographic, work, technical, and e-mental health treatment related 

predictors 

Demographic characteristics. Based on previous evidence, male healthcare clinicians 

(Hennemann et al., 2017; Liu et al., 2014; Menachemi & Brooks, 2006) and younger 

professionals (Eichenberg & Kienzle, 2011; Hing & Hsiao, 2010) are significantly more 

likely to provide e-MH treatment to patients or clients. However, other studies have found no 

differences in acceptance depending on age (Hennemann et al., 2017; Liu et al., 2014; 

Schröder et al., 2017; Schuster et al., 2020), which contributes to the inconsistency among 

sociodemographic determinants of e-MH acceptance. Hennemann et al. (2017) suggest that 

age may have a moderating influence on e-MH acceptance, which prompts the need for 

respective research analyses in the future. Regarding work region, rural or urban workplaces 

were not significantly correlated with e-MH acceptance, as investigated among Austrian 

licensed psychotherapists (N = 95) by Schuster et al. (2018). However, working as a health 

professional in a country with a high dissemination level of e-MH positively affected the 
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appraisal of e-MH resources or blended approaches (Gun et al., 2011; Schuster et al., 2020; 

Topooco et al., 2017) which is addressed in greater detail in Chapter 5.  

Professional and therapeutic background. Work, therapeutic, or professional experience 

(in years) has not been proven to significantly influence eHealth or e-MH acceptance 

significantly yet (Eichenberg et al., 2016a; Hennemann et al., 2017; Liu et al., 2014; Schuster 

et al., 2018). However, psychotherapeutic orientation has been frequently confirmed to affect 

attitudes formation of e-MH developments significantly (Eichenberg & Kienzle, 2011; 

Schröder et al., 2017; Wangberg et al., 2007). More precisely, CBT-oriented MHPs showed 

tendencies toward more positive attitudes, especially compared with psychotherapists 

following the psychodynamic model (Schröder et al., 2017). However, psychotherapists 

delivering psychodynamic therapy were found to benefit to a greater extent from acceptance-

facilitating interventions in comparison with psychotherapists from other therapy schools 

(Baumeister et al., 2020).  

Technical competencies and e-MH treatment experiences. Several studies have found that 

treatment-related Internet or computer usage (Liu et al., 2014) and prior experience with e-

MH resources (Eichenberg & Kienzle, 2011; Gun et al., 2011; Hennemann et al., 2017; 

Schuster et al., 2020; Wangberg et al., 2007) fostered MHPs’ intention to utilize digital 

technology in mental health treatment. The influence of technical knowledge or competencies 

in MHPs has not been sufficiently analyzed, though some authors have claimed that they 

affect MHPs’ e-MH acceptance (Hennemann et al., 2018; Liu et al., 2014).  

4.3 Acceptance research of serious games in mental health treatment 

Only a limited understanding of attitudes toward SG use in psychotherapy exists, which 

applies to both mental health service providers and receivers.6 Eichenberg et al. (2016a) 

provided the first and only overview of psychotherapists’ and MHSUs’ views on the 

application of SG in psychotherapeutic treatment (excluding applied UTAUT framework). 

Online-surveys were carried out in Austria, Germany, and Switzerland which resulted in 234 

psychotherapists and 260 MHSU respondents, among whom only 10% of MHSUs and 12% 

of psychotherapists were familiar with the existence of SG. However, about 90% of both 

samples expressed a general openness toward their utilization in psychotherapy. Both samples 

 

6 Parts of the paragraph are published (with contractual and official permission of reusage) in: Huss, J., & 
Eichenberg, C. (in press). Serious Games in mental health treatment. In Z. Yan (Ed.), Cambridge Handbook of 
Cyber Behavior. Cambridge University Press. 
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were asked to indicate which treatment phase would better suit SG. About 70% of both target 

groups most commonly considered SG as adjuvant during conventional psychotherapy. Only 

2% of MHSUs and 10% of psychotherapists considered SG in lieu of conventional 

psychotherapy. However, MHSUs conceived the use of SG significantly more often than 

therapists before, after, and instead of psychotherapy (see Table 5).  

Table 5 

Application areas of SG in mental health treatment assessed by MHSUs and psychotherapists 

(adopted by Eichenberg et al., 2016a) 

Areas  MHSUs (N = 260) Psychotherapists (N = 234) 
As a prevention method   50% 50% 
Before a consultation  19% 10% 
As part of consultation  43% 43% 
As an addition during psychotherapy  70% 72% 
As a supportive measure after the 
therapy has ended   

53% 44% 

Instead of psychotherapy  10% 2% 
Application not imaginable   12% 10% 

Recent personal experiences with video or computer games favored a general advocacy of 

SG among both participant groups: MHSUs who highly self-rated their gaming skills were 

significantly more likely to play SG for psychotherapy reasons in the future. This relationship 

could not be supported for the sample of psychotherapists. However, MHSUs demonstrated 

significant associations between current gaming activities and more perceived advantages and 

fewer disadvantages of SG in the psychotherapeutic setting. Currently gaming 

psychotherapists considered significantly less disadvantageous aspects of therapeutic SG use. 

Nevertheless, the deployment of SG was infrequent, with only 1.7% of mental health 

clinicians currently using them for intervention reasons. On average, the surveyed 

psychotherapists stated that SG represent a possible treatment option for 27% of their patients 

or clients. As displayed in Table 6, psychotherapists selected anxiety, affective, impulse 

control, adjustment, and eating disorders as the most suitable disorders for potential SG 

application. In contrast, only a few psychotherapists stated they would use SG in mental 

health treatment for people suffering from dissociation, schizophrenia, or psychotic disorders.  
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Table 6 

Psychotherapists’ estimation of SG suitability for different mental health disorders (adopted by 

Eichenberg et al., 2016a) 

Mental health disorder  N = 207 % 
Anxiety disorders  153  73.91  

Affective disorders  144  69.57  

Impulse control disorders  124  59.90  

Adjustment disorders  113  54.59  

Supportive treatment with somatic diseases  104  50.24  

Eating disorders  104  50.24  

Obsessive-compulsive disorders  102  49.28  

Somatic disorders  88  42.51  

Psychologic disorders due to a medical condition  84  40.58  

Sleep disorders  81  39.13  

Personality disorders  75  36.23  

Regarding symptom severity, the majority of psychotherapists conceived SG as 

applicable for patients or clients with low-to-moderate psychological disorders, in line with 

similar findings of previous e-MH research (Schröder et al., 2017). The most common 

opinion among psychotherapists was that SG are particularly efficacious in the treatment of 

young adults. Most psychotherapists stated that adolescents (85%), young adults (92%), and 

adults (77%) would be the main target group for such psychotherapeutic games. However, 

more than half of the asked MHPs (57%) could also envisage a SG use with elderly people. 

The psychotherapeutic approach affected the willingness to utilize SG. Psychodynamic 

therapists demonstrated a more negative stance regarding the potential uptake of SG, echoing 

recently expressed skepticism by psychodynamic therapists about the general use of digital 

media in psychotherapy (Eichenberg & Kienzle, 2011; Wangberg et al., 2007). Overall, 

psychotherapists, regardless of their psychotherapeutic affiliation, registered the potential lack 

of interaction, a poorly built relationship within psychotherapy, risk of isolation, and 

increased gaming addiction as adverse effects of SG. Their concerns are in line with the 

negative aspects shared by MHSUs, such as the risk of losing touch with reality, further 

increase of addiction and dependency behavior, or distraction from the essential therapy 

content (Eichenberg et al., 2016a). Data security concerns among both German application 

groups were not mentioned as much as expected from other e-MH acceptance studies 

(Hennemann et al., 2016). As stated previously, negative stances and failed usage attempts 
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(Rozental et al., 2014) remain underexplored – at least their concrete effect on the behavioral 

intention of SG use (Eichenberg et al., 2016a). In-depth research is further required to analyze 

the future implementation context comprehensively, especially peculiarities regarding the 

sociocultural background as explained in Chapter 5.  

5 Cultural differences regarding the acceptance of serious games use in 
mental health treatment 

Various demographic (individual) variables influence a person’s willingness to deploy e-

MH resources. These variables include a person’s cultural mindset or context (Lee et al., 

2013). Additional research about differing cultural opinions in terms of e-MH technology 

adoption supports a hypothesis formulation for predicting SG utility within mental health 

treatment due to the scarcity of cross-cultural SG acceptability research. One of the generally 

posed challenges to international comparison studies is the inconsistent understanding of 

characteristics that resemble culture (Soares et al., 2007). Hence, defining culture with the 

help of empirically profound frameworks is inevitable for determining cultural differences in 

the e-MH and SG application context.   

5.1 Definition of culture and cultural dimensions 

Hofstede (2011) provides the following short, equivocal definition of culture: “A 

collective programming of the mind which distinguishes one group from another” (p. 5). By 

collective programming, Hofstede (1991) means “patterns of thinking and feeling and 

potential acting” (p. 4) that are acquired from birth and are further socially influenced 

throughout life.  

Though many scholars have made claims about Hofstede’s multinational study and the 

resulting cultural dimensions in terms of statistical integrity and outdated character, Hofstede 

still provides the most widely used cultural framework until this date (Hofstede Insights, 

2021a; Jones, 2007). Hofstede (1980) operationalized culture based on four main dimensions 

by collecting more than 116,000 work-related questionnaire data from 60,000 people in more 

than 70 countries, linking them with the demographic, economic, geographic, and political 

aspects of the respective societal system. As evident in Table 7, the four major dimensions 

help to differ cultural values of more than 70 nations (Hofstede Insights, 2021b). Even though 

Hofstede’s dimensions were originally applied to industrial-organizational contexts, they are 
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also employable for the research of general technology adoption (Lee et al., 2013), for the 

perception of mental illness and conventional treatment, such as depression (Arrindell et al., 

2003) or suicide incidences (Webster Rudmin et al., 2003), and for e-MH applications 

(Dwivedi et al., 2016). For this present study, Hofstede’s cultural variables (Hofstede 

Insights, 2021a) provide an orientation framework for differing cultural values and their 

implications for the perception of SG (see Table 7). Hofstede’s work on cultural dimensions, 

particularly the dimension of individualism and collectivism, is only used for its explanatory 

utility rather than for empirical replication or confirmation reasons.  

Table 7 

The original core cultural dimensions by Hofstede (2021a, 2011, 1980) 

Cultural values  Description 

Individualism / collectivism Individuals’ self-perception regarding the role and the value of 
individuals. Whereas individualistic societies emphasize their own 
needs, collectivistic cultures value group or family goals.  

Power distance Individuals’ reflection of consequences regarding power and 
inequality. Degree of hierarchy and authority, as well as 
dependence relationships in society, family, or organizations.  

Uncertainty avoidance Individuals’ perception of threat regarding uncertainty and 
ambiguity and subsequent avoidance characterized by a set rules for 
prescribed behavior. 

Masculinity / femininity  Individuals who espouse masculine values emphasize achievement, 
competition, earning and assertiveness, whereas individuals 
advocating feminine values emphasize quality of life and warm, 
personal relationships.  

Note. Model has been extended with the dimension of indulging and long-term orientation in recent 
years (see Hofstede Insights, 2021a).  

According to cross-cultural empirical research, the cultural value of individualism and 

collectivism is the key dimension to explain cultural differences between nations, countries, 

and regions (Triandis, 2001). This is also confirmed by cross-cultural meta-analytic works by 

Zhao et al. (2021): cultural differences mainly rely on the distinction between individualistic 

or collectivistic cultures. Hence, Subchapter 5.2 and 5.3 discussing cultural influences on 

technology adoption in general and e-MH adoption in particular solely focus on Hofstede’s 

cultural dimension of individualism / collectivism (Hofstede Insights, 2021a).   
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5.2 Cultural differences regarding technology acceptance  

Hofstede’s cultural theory has been utilized for various users’ technology adoption 

predictions with the result that national culture plays an impactful role (see Fischer & 

Mansell, 2009; Myers & Tan, 2002). In accordance with Hofstede (1980), Triandis (2001), 

Zhao et al. (2021), and Griffith et al. (2000) also mainly classified and differentiated countries 

along the value of individualism and collectivism: Type 1 cultures characteristically highlight 

the individual perception, whereas Type 2 cultures offer more consideration to societal and 

collective perception. Hence, consumers from individualistic cultures are predicted to decide 

independently whether to apply technology or not. In this regard, expected benefits resulting 

from innovative technology use are a more relevant factor for consumers in individualistic 

societies than in collectivistic ones. In contrast, social norm has a greater influence on the 

intention to engage with modern technologies in collectivistic nations rather than in 

individualistic nations (Lee et al., 2013).  

Previous cultural studies that applied the TAM or the UTAUT frameworks in 

combination with Hofstede’s (1980, 2011) cultural dimensions have revealed that 

performance expectancy has a more influential role on users’ behavioral intention in cultures 

with characteristically high values of individualism, commonly accompanied by low power 

distance and uncertainty avoidance. In cultures with collectivistic systems, further 

characterized by strong power distance and uncertainty avoidance, social norm has a greater 

effect on technology adoption (Dwivedi et al., 2016; Lee et al., 2013). By examining cultural 

differences in the adherence patterns of mobile phone subscribers in the US and South Korea, 

Lee et al. (2013) revealed that persons in individualistic cultures, such as the US, tend to 

research information on their own and from direct sources, whereas collectivistic-oriented 

individuals, such as South Koreans, largely depend on social influences (e.g., endorsements 

and subjective evaluations by others). Similar behavior patterns were intended to analyze in 

the few existing studies about e-MH technology adoption in cross-cultural comparison (see 

Subchapter 5.3). Since most of the technology acceptance research concerns (positive) 

performance expectancy and social influence, only those UTAUT predictors are studied 

within the e-MH context.  
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5.3 Cultural differences regarding e-mental health technology acceptance 

Only a few scholars have evaluated MHSUs’ and MHPs’ potential attitudes toward e-MH 

treatment on a cross-cultural level. To the author’s knowledge, no information is available 

regarding SG acceptability with cross-cultural study samples. The following sections 

summarizes e-MH acceptance regarding (1) its globally differing e-MH disseminations, 

knowledge, and preferences (with a more detailed view in Chapter 6 in the form of country 

profiles), and (2) the specific cultural influences, either individualistic or collectivistic, 

determining e-MH technology adoption (UTAUT framework) among both target groups. Due 

to the paucity of cross-culturally applied samples within a single study, the comparison of e-

MH, mHealth, or eHealth acceptance studies from culturally diverse countries with both 

individualistic and collectivistic societies also served as a research basis for determining the 

cultural effect on UTAUT predictors. As in Chapter 4, (cross-cultural) studies targeting 

patients’, clients’, and general (healthy) consumers’ samples are reported to reflect the broad 

variety of mental health problems and histories among MHSUs.   

5.3.1 Cross-cultural e-mental health technology acceptance research  

Before specifically analyzing the role of culture with regards to UTAUT predictors and e-

MH technology adoption, globally conducted e-MH acceptance research needs to be briefly 

characterized. First, MHPs’ stances toward (e-)MH solutions, especially on a cross-cultural 

level, have been explored to a much lesser extent than the general public and patient or client 

opinion (Kerst et al., 2020). This point is critical regarding MHPs serving as key role in 

facilitating the dissemination of mental health treatment approaches (Baumeister et al., 2020). 

Second, most e-MH acceptance research approaches articulate the need for culturally 

appropriate or sensitive treatment, including the online setting, but have been mainly based on 

clinical and practical recommendations without any empirical research yet (see Mucic et al., 

2016). Third, and most important, e-MH acceptance studies are not only generally scarce, but 

also unilaterally biased (Gough et al., 2016). As is evident in Chapter 4, the majority of both 

e-MH effectiveness and acceptance evaluations across MHSUs and MHPs were conducted in 

Western, high-income, and individualistic countries, such as Australia (Gun et al., 2011; 

Klein & Cook, 2010; March et al., 2018), Austria (Schröder et al., 2017; Schuster et al., 2018, 

2020), Germany (Apolinário-Hagen et al., 2018c; Ebert et al., 2015; Eichenberg et al., 2013; 

Hennemann et al., 2016, 2017, 2018; Mayer et al., 2019), Norway (Wangberg et al., 2007), 

Portugal (Salgado et al., 2020), Sweden (Andersson, 2018; Vigerland et al., 2014; Wallin et 
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al., 2016), the UK (Musiat et al., 2014; Stallard et al., 2010), or the US (Kontos et al., 2014). 

Li et al. (2013) systematically extracted influential aspects regarding health care providers’ 

acceptability of eHealth applications. Even though e-MH solutions were not exclusively 

studied, Li et al. (2013) found that even 77% of the included studies (N = 93 in total) were 

conducted in North America. However, more studies have been recently performed to assess 

MHSUs’ acceptance of mHealth or e-MH interventions in the Asian region, with particular 

collectivistic orientations (see Chuenphitthayavut et al., 2020; Dwivedi et al., 2016). 

Nevertheless, many countries and populations, such as Africa, (South) America, Eastern 

Europe, etc., remain unassessed regarding their attitudes towards e-MH developments and 

implementations, which are important to realize the full potential of e-MH services on a 

global scale. Fourth, few cross-cultural e-MH studies have assessed negative beliefs 

concerning technology uptake (see Clough et al., 2019; Topooco et al., 2017).  

5.3.1.1 Mental health service users   

As the first and only study of its kind, Clough et al. (2019) examined potential consumer 

preferences regarding e-MH services in four countries with different e-MH implementation 

levels and cultures: Australia (N = 163), Iran (N =126), the Philippines (N = 110), and South 

Africa (N = 125). While 61% of Australians, 49% of South Africans, and 41% of Iranians, 

had used information websites for mental health issues, 70% of the Filipino sample stated no 

prior usage experience with any type of e-MH resources. Applying online programs without 

therapist assistance was less frequent, with only 7% of Australians, 6% of South Africans, and 

4% of Iranians and Filipinos reporting prior contact. However, openness to trying e-MH 

resources, such as informative health websites, online counseling (OC), and therapist-guided 

online programs, was moderate to high (between 56% and 86%) in the four countries. 

Strongest approval was reported by the Iranians, and fewest barriers mentioned by the 

Australian participants. Unmet needs for equipment or technical knowledge to access e-MH 

services were reported more among Filipinos and Iranians. Especially concerning data safety, 

the Iranian sample stated significantly greater concerns toward online mental health support 

than the other nations, even though they showed the highest rates of willingness to try e-MH 

service usage at the same time (Clough et al., 2019).  

First, the ambivalent technology behavior by the Iranian participants further underlines 

the relevance of collecting both positive and negative associated views to obtain a 

comprehensive understanding of e-MH attitude formation and uptake. Second, Clough et al. 

(2019) addressed the need for a more thorough assessment of country conditions and 
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contextual reasons (e.g., awareness of cyber security, peculiarities of mental health care 

reimbursement systems in the respective countries, and cultural conditions) when conducting 

globally driven e-MH acceptability research. Third, e-MH progressive countries, such as 

Australia, displayed no higher usage intentions for e-MH resources but perceived fewer 

barriers. Thus, advanced e-MH uptake stages may reduce negative views, which fosters usage 

intentions.  

Even though Clough et al. (2019) provided a first cross-cultural approach of attitudinal 

differences regarding e-MH usage in cross-cultural samples, further predictive information for 

e-MH acceptance, such as by applying UTAUT or other technology acceptance related 

predictors, was not analyzed. Moreover, cultural or societal characteristics and their role in 

the readiness to apply e-MH treatment were not discussed.  

5.3.1.2 Mental health professionals  

Topooco et al. (2017) were among the first to perform a European stakeholder survey (N 

= 175) regarding views on IBIs for adult depression as part of the E-COMPARED project. 

The stakeholder sample contained health care providers and professionals (in addition to 

official governing mental health care bodies, universities and research institutes, service 

funders, patient representatives, and technology providers). Stakeholder groups in the 

Netherlands, Sweden, and the UK with already developed and partially integrated e-MH 

resources had significantly greater knowledge and acceptance of digital interventions for 

depressive symptoms in comparison with “follower” countries, such as Germany, Spain, and 

Switzerland, and “learner” countries, such as France and Poland. According to Topooco et al., 

these frontrunning countries, known for their preponderant majority of MHPs following CBT-

based approaches, might be more inclined to use IBIs due to their incorporated CBT. In 

contrast, France, with strong traditions of the psychodynamic therapy model, rated the 

relevance of IBIs for depression as low. Although Topooco et al. (2017) provided the first 

purposive sample of different European stakeholder groups, methodical limitations in 

sampling and distribution, such as convenience samples with not solely MHPs and unequal 

and small subgroup samples sizes, may affect the certainty of their findings.  

Schuster et al. (2020) compared Swedish (N = 51) and Austrian (N =114) mental health 

clinicians regarding their perceptions of Internet-based and blended treatment. In both 

countries, therapists with personal and firsthand experiences with digital mental health 

approaches stated significantly more positive appraisals. However, the mental health 

providers in Sweden with already advanced dissemination level of digital mental health 
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interventions acknowledged significantly greater benefits and fewer disadvantages of both 

standalone IBIs and IBIs combined with a blended approach compared with the German 

therapists with neutral-to-moderate views. In Sweden, guided IBIs are already nationally 

available to the public, covered through the statutory health care system, in contrast to the 

German health care system, with more law restrictions on remote therapy proposed by study 

authors.  

Despite no specific application of technology acceptance frameworks, both the above 

studies indicate that an advanced e-MH uptake stage of a country can exert a positive 

influence on future e-MH technology adoption behavior. Thus, context or country variables 

can interplay with e-MH acceptability, as the next section discusses.   

5.3.2 Cultural influences on UTAUT predictors within e-mental health technology 

acceptance research 

Among other factors, culture has been proven to affect the intention to use technology, 

including for mental health purposes (Dwivedi et al., 2016; Lee et al, 2013). In Subchapter 

5.3.1.1 and 5.3.1.2, the few conducted studies regarding the influence of collectivistic and 

individualistic values on e-MH acceptability (including UTAUT predictors) are 

systematically reviewed for both target groups. As discussed in Subchapter 5.2, influence of a 

cultural type is described for the most relevant UTAUT predictors in this context, namely 

performance expectancy and social influence. Unfortunately, due to the scarcity of research, 

the moderating role of cultural type within the UTAUT model can only be debated for 

positively shaped performance expectancy. Regarding a cross-cultural UTAUT context, 

negative beliefs have not been discussed so far. Moreover, most studies have focused on the 

broader field of mHealth applications, including, but not solely addressing, e-MH solutions.  

5.3.2.1 Mental health service users 

Dwivedi et al. (2016) were the first to examine cultural influences on patients’ intention to 

use mHealth interventions with the help of the UTAUT and Hofstede’s (1991, 2011) cultural 

dimension of collectivism and individualism. Dwivedi et al. collected data in the US (N = 

387) and Canada (N = 359), countries with predominant individualistic values, as well as in 

Bangladesh (N = 375), regarded as a collectivistic society. For all three diabetes patient 

samples, the core four UTAUT variables had a significant influence on adopting mHealth 

behavior. Of the four, social influence demonstrated the strongest impact on usage intentions 
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among the Bangladeshi participants compared with the individualistic samples. However, 

performance expectancy yielded the strongest effect on technology adherence among patients 

in Canada and the US. Extended UTAUT model variables were also found to be culturally 

differing determinants: hedonic motivation predicted usage intentions among the Bangladeshi 

sample, whereas self-concept (e.g., congruency of product image with individuals’ self-

concept) significantly affected technology uptake among participants in Canada and the US. 

Bangladeshis with no country comparison group were also analyzed by Hoque (2016). The 

authors confirmed an effect of social norm on young participants’ (N = 250 students) mHealth 

acceptance that was stronger than performance expectancy on respective usage purposes. 

Alam et al. (2020) also observed Bangladeshi young users (N = 400) regarding their intended 

application of mHealth apps. Both performance expectancy and social influence were 

identified as significant determinants, of which, social influence displayed a substantially 

stronger effect on technology uptake than performance expectancy. However, Alam et al. 

(2020) applied the extended UTAUT model and included no country comparison sample.   

In 2020, a cross-sectional survey by Chuenphitthayavut et al. investigated Chinese (N = 

250) and Thai (N = 251) patients’ intention to use online mental health interventions with the 

help of technology acceptance frameworks. Social influence by others and official bodies had 

not only a significant effect, but also the strongest effect on user intention among both 

countries compared with performance expectancy. However, no differences were detected 

between the nations, which may result from the fact that the societies sharing similar Asian 

and collectivistic values, as presumed by the authors. Even though Chuenphitthayavut et al. 

highlight the importance of social influence for technology, and specifically e-MH adherence 

in collectivistic nations, they greatly modified the UTAUT model from its original version.  

On the other hand, studies across various populations, such as patients or clients, 

(distressed) public, etc., in individualistic countries have confirmed performance expectancy 

as the most important precursor of MHSUs’ e-MH acceptance: for example, disease self-

management and mental health apps for chronic illness (Apolinário-Hagen et al., 2018c; Breil 

et al., 2019), IBIs for chronic pain conditions (Baumeister, 2014b; Salgado et al., 2020), and a 

web-based aftercare program for diverse psychological diagnoses (Hennemann et al., 2016). 

However, e-MH evaluation studies in individualistic-oriented nations produced more 

conflicting results or weaker effects of social influence on technology adoption compared 

with (positive) performance expectations (see Ebert et al., 2015; Nunes et al., 2019).  

Overall, social influence is expected to raise MHSUs’ e-MH or SG technology 

acceptance more strongly in collectivistic countries, whereas performance expectancy is more 
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likely to increase MHSUs’ usage intentions among countries with higher levels of 

individualism.  

5.3.2.2 Mental health professionals  

As already applied to conducted e-MH acceptability studies on a national level, the 

evidence body of cross-cultural e-MH acceptance research for the target audience of MHPs is 

even less profound than for MHSUs. To date, no study has internationally investigated the 

usage, propagation, or uptake of e-MH or mHealth-related applications among mental health 

providers. Hence, only studies without cross-country samples, but with both collectivistic and 

individualistic participants’ backgrounds, are cited and summarized.  

Analogous to MHSUs, performance expectancy was the most important antecedent for 

MHPs’ aimed provision of e-MH resources (Hennemann et al., 2017, 2018; Li et al., 2013; 

Liu et al., 2014) in individualistic countries, with mixed results regarding the role of social 

influence (Hennemann et al., 2017, 2018; Liu et al., 2014). Research has proposed that MHPs, 

regardless of their cultural context, generally work more autonomously, rely more on their 

own technology evaluations and assessments, and are less likely to comply with expectations 

by others (Liu et al., 2014). Hence, social influence is generally expected to have a lesser 

impact on the MHPs’ decision to deploy modern technology within the (mental) healthcare 

domain compared with not only other predictors (e.g., positive performance expectancy), but 

also other target audiences (e.g., MHSUs.) This point especially applies to individualistic 

nations with a highly predominant focus on perceived usefulness and their own clinical 

assessments. However, Park et al. (2020) – without including country-comparison samples – 

investigating the acceptance of workplace health promotion apps among Korean health 

experts (N = 866), found that social influence had the strongest effect on usage intentions 

compared with other predictors, such as performance expectancy. However, it needs to be 

acknowledged that health promotion apps were assessed for personal workplace usage and not 

for application among patients or clients.  

Albeit studies have only provided a small evidence base to determine the impact of cultural 

values on UTAUT predictors, it is assumed that performance expectancy affects e-MH or SG 

usage intentions more strongly among MHPs from individualistic nations than from 

collectivistic countries. However, social influence is hypothesized to increase the application 

chances of e-MH or SG more strongly in countries that espouse collectivistic values 

compared with individualistic nations.  
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5.4 Cross-cultural acceptance research of serious games in mental health treatment 

The considerable promise SG hold for the treatment of mental health concerns has not 

largely transferred into clinical or research practice yet. Empirically validated facilitators and 

barriers to SG use in mental health treatment, particularly on an international comparison 

level, are even more limited. So far, only the conducted survey study in German-speaking 

countries by Eichenberg et al. (2016a) has provided insights into how MHPs and individuals 

with psychological treatment experience perceived SG utility in psychotherapy.  

As such, future studies and selected samples, should aim to provide differences in 

considered barriers and facilitators to SG acceptance in mental health treatment across various 

countries. Considering the capacity of SG to close the treatment gap by providing mental 

health care to underserved people, a relevant direction for research is to explore populations 

in different cultural contexts and countries (Clough et al., 2019). The cultural perspective 

becomes more important, as many nations face cultural knowledge gain attributed to mental 

illness and treatment methods due to their increasingly multicultural societies and minority 

groups (Rathod & Kingdon, 2014). Serious games are specifically appealing for those 

individuals in different cultural contexts worried about shame and stigmatization when 

contacting formal mental healthcare supports (Rathod et al., 2019).   

To the author’s knowledge, no research has already investigated stances to SG from the 

perspective of both MHSUs and MHPs in an international comparison study. Hence, this 

research also helps to close research desiderata, which is especially relevant given the 

COVID-19 pandemic and the increased need for digitally aided treatment support (see Section 

6.2.3).  

6 Methods 

The following chapter provides information on the methodological approach, including 

sample description and country selection followed by data collection and evaluation 

strategies.  

6.1 Research rationale and questions 

The study aim was an exploratory cross-cultural investigation of intended use of SG in 

psychotherapeutic treatment from the perspectives of both MHSUs and MHPs.  
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UTAUT framework. For this present study, the UTAUT by Venkatesh and Davis (2000) 

served as the theoretical rationale due to its robustness over the original TAM and its frequent 

application in e-MH acceptance research (see Chapters 4 and 5). The UTAUT has been 

successfully modified to investigate facilitators and barriers to e-MH acceptance among 

MHSUs (e.g., Baumeister et al., 2014a; Ebert et al., 2015; Hennemann et al., 2016) and health 

care professionals (e.g., Hennemann et al., 2017; Li et al., 2013; Park et al., 2020). As 

previously stated, technology acceptance in the form of behavioral usage intentions was 

assessed as the main dependent variable within the UTAUT-based model. Actual system 

usage could not be covered, especially not at this early stage of explorative research.  

Since the strongest relations have been found between (positive) performance expectancy 

and intended usage behavior (e.g., Baumeister et al., 2014; Li et al., 2013), positive 

expectations about effective SG usage in mental health treatment were surveyed. Apolinário-

Hagen et al. (2018a) argue that previous studies exploring stances to novel e-MH options 

mostly concentrated on the impact of favorable views on user technology adherence, even 

though Ajzen (2001) already confirmed that attitudinal appraisals are a sum of both positive 

and negative feelings. Moreover, negatively formulated and skeptical attitudes can play a 

more pivotal role on technology adoption by being “more powerful barriers for help-seeking 

behavior than structural barriers” (Apolinário-Hagen et al., 2020, p. 2), compared with 

positive attitudes. Research has further proven that multidimensional and ambivalent 

perspectives particularly occur for health-related topics and subsequent behavior (Hohmann et 

al., 2014). Furthermore, misperceptions and negative assumptions may explain why the same 

person who expresses positive views on e-MH support displays weak intentions to uptake 

respectable e-MH treatment due to overweighing concerns (Apolinário-Hagen et al., 2018a, 

2020; Clough et al., 2019). Hence, both attitude patterns, namely the original positively 

formulated performance expectancy (Venkatesh & Davis, 2000) and its newly created 

counterpart labeled as negative performance expectancy served as two independent 

determinants of behavioral usage intentions.  

To predict psychotherapeutic SG usage further, social influence (i.e., endorsements and 

referral by others) was studied within the UTAUT based on prior e-MH acceptance studies by 

Hennemann et al. (2017) and Park et al. (2020). Facilitating conditions and effort expectancy 

were not considered due to their increased focus on technical conditions and their small 

positive loadings on technology acceptance (see Apolinário-Hagen et al., 2017b). These 

UTAUT determinants are deemed more sensible to measure when evaluating a specific SG 

(see Brauner & Ziefle, 2021; Wittland et al., 2015), especially since facilitating conditions are 
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directly linked to actual system usage (Venkatesh et al., 2003), whose assessment was also 

eliminated from this study.  

Extended individual variables. Individual variables related to demographic characteristics 

(and work background information), (serious) gaming and e-MH treatment experiences 

extended the core UTAUT model (see Subchapter 4.2).  

Extended country variables. The two contextual variables, cultural type and e-MH 

dissemination stage of a country, were added to the UTAUT framework. Prior research by 

Clough et al. (2019), Schuster et al. (2020), and Topooco et al. (2017) confirmed that an 

advanced e-MH dissemination and implementation level of a country increases positive 

appraisals, reduces concerns, and fosters usage intentions in the end. Hofstede’s (2011) 

cultural dimension of individualism (and collectivism) provides a framework for interpreting 

differences in e-MH acceptability (UTAUT predictors) held by respective countries. As 

previously described, positive performance expectancy and social influence differently 

interfere with technology adoption depending on the respective cultural society (see 

Chuenphitthayavut et al., 2020; Dwivedi et al., 2016).  

Hence, the final research model based on the original UTAUT version with extended 

individual and country variables is depicted in Figure 5.  

Figure 5 

Extended UTAUT model with individual and country variables 

 

6.1.1 Mental health service users 

For the sample of MHSUs, UTAUT predictors, (positive and negative) performance 

expectancy and social influence, as well as variables related to demographic information, 
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(serious) gaming expertise and experiences, e-MH treatment experiences, and country 

information (e.g., e-MH uptake stage and cultural type) were tested regarding their effect on 

the envisaged usage of SG for mental health constraints (see Figure 6).  

Figure 6 

Extended UTAUT model with individual and country variables for MHSUs 

 

Note. IBIs = Internet-based interventions; OC = Online counseling; SG = Serious games.  
*E-MH uptake stage was only tested as direct effect, whereas culture was additionally tested as 
moderating effect (see chapter 6.1.1.5). 

6.1.1.1 Hypotheses about UTAUT predictors  

Among the UTAUT predictors, (positive) performance expectancy had the strongest 

reported effect on behavioral intentions, as revealed in related e-MH adoption studies 

(Apolinário-Hagen et al., 2020; Hennemann et al., 2016). Hence, positive performance 

expectancy is hypothesized to be a facilitator of SG acceptance in mental health treatment. On 

the other hand, negative beliefs are expected to decrease e-MH acceptability, as proven by 

Apolinário-Hagen et al. (2020) in their latest work. Hence, the more skeptical a person is (i.e., 

a higher score on the negative scale), the lower the chances of SG application: 



SERIOUS GAMES IN MENTAL HEALTH TREATMENT                     65 

 

H1: Positive performance expectancy has a positive effect on the behavioral intention 

to use SG in mental health treatment.  

H2: Negative performance expectancy has a negative effect on the behavioral intention 

to use SG in mental health treatment.  

In addition to performance expectancy, social influence has been identified as a relevant 

driver to technology adherence in general (Venkatesh & Davis, 2000) and e-MH acceptability 

in particular (see Dwivedi et al., 2016; Hennemann et al., 2016). The more importantly 

endorsements by others (e.g., mental health or therapeutic organizations) for therapeutic SG 

use are rated, the higher the probability of using SG in mental health treatment:  

H3: Social influence has a positive effect on the behavioral intention to use SG in mental 

health treatment. 

6.1.1.2 Hypotheses about demographic characteristics 

Despite acknowledging contradictory results regarding sociodemographic predictors, 

readiness to use e-MH support has been significantly more reported among women 

(Batterham & Calear, 2017; Eichenberg et al., 2013; Kontos et al., 2014), younger people 

(Apolinário-Hagen et al., 2017a; Apolinário-Hagen et al., 2020a; Batterham & Calear, 2017; 

Breil et al., 2019), and those with a higher education (Apolinário-Hagen et al., 2017a; 

Batterham & Calear, 2017; Crisp & Griffith, 2014). The same sociodemographic 

characteristics are expected for SG usage predictions. Therefore, being female, younger, and 

more educated increases the odds of applying SG:  

H4: Female gender has a positive effect on the intention to use SG in mental health 

treatment. 

H5: (Increased) age has a negative effect on the intention to use SG in mental health 

treatment. 

H6: Advanced education (university education) has a positive effect on the intention to 

use SG in mental health treatment. 

6.1.1.3 Hypotheses about (serious) gaming experiences 

General gaming expertise and experiences. In review of Subchapter 4.2, computer-self-

efficacy and expertise, such as proven by Neter and Brainin (2012), have been stated to 

increase positive attitudes toward and usage of health-related Internet searches among 

MHSUs. Similarly, Eichenberg et al. (2016a) reported that MHSUs who self-assessed their 
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theoretical gaming knowledge as high were significantly more likely to envisage SG usage 

within mental health treatment. In addition, Eichenberg et al. showed evidence that recent 

practical experiences with computer and video games had a significant effect on the MHSUs’ 

beneficial perception of SG within psychotherapeutic treatment. Speaking of media-assisted 

psychotherapy in general, the likelihood of using technology in therapy is enhanced if the 

particular digital device has already been applied previously (Eichenberg et al., 2013). 

Therefore, advanced gaming expertise and practical experience with computer and video 

games presumably increases the readiness to deploy SG for mental health issues:  

H7: Expertise of computer and video games has a positive effect on the intention to 

use SG in mental health treatment.  

H8: (Private) experience with computer and video games has a positive effect on the 

behavioral intention to use SG in mental health treatment.  

Serious gaming awareness and practical experiences. Analogous to advanced gaming 

skills and experiences, similar behavior intention patterns are assumed for the general 

familiarity of and practical experience with SG (beyond therapeutic reasons). For instance, 

patients’ acceptance of a media-delivered psychological treatment could be significantly 

improved by providing information about novel e-MH tools (see Baumeister et al., 2014; 

Ebert et al., 2015). Even though such facilitating information was not specifically provided 

within this study – apart from two SG application examples at the survey start – a priori 

knowledge or experience about how SG work might increase intended usage behavior among 

MHSUs: 

H9: Prior knowledge of the general SG concept has a positive effect on the behavioral 

intention to use SG in mental health treatment. 

H10: Practical experiences with SG (beyond therapeutic reasons) has a positive effect 

on the behavioral intention to use SG in mental health treatment. 

6.1.1.4 Hypotheses about e-MH treatment experiences  

Prior e-MH awareness (Apolinário-Hagen et al., 2018b; Eichenberg et al., 2013; Perle et al., 

2013) and usage (Wallin et al., 2016) have been proven to be direct facilitators of e-MH 

technology adoption. Thus, e-MH familiarity is assumed to lead to higher chances of SG 

application in psychological treatment:  

H11: Prior use of OC has a positive effect on the behavioral intention to use SG 

in mental health treatment. 
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H12: Prior use of IBIs has a positive effect on the behavioral intention to use SG 

in mental health treatment. 

6.1.1.5 Hypotheses about country characteristics  

In the cross-cultural study by Clough et al. (2019), previous contact with e-MH services 

was higher in the e-MH advanced countries, though the willingness to try e-MH offers did not 

necessarily depend on the e-MH dissemination levels. However, barriers and disadvantages 

were significantly less perceived by e-MH progressed countries. Topooco et al. (2017) 

indicated significantly more perceived benefits and higher acceptance of IBIs for depression 

in countries with already largely implemented e-MH developments than in countries with 

currently evolving e-MH treatments. Notably, Topooco et al. surveyed patient representatives 

in their European stakeholder survey rather than an actual sample of patients or clients. 

Although the findings are more inconsistent for the sample of MHSUs (in contrast to MHPs), 

this present study work follows the findings and the categorization approach by Topooco and 

colleagues (see Subchapter 6.3.3 for the operationalization of e-MH frontrunner, e-MH 

follower, and e-MH learner countries).  

H13: An advanced e-MH uptake-stage of a country (e-MH frontrunner and e-MH 

follower countries) has a positive effect on the behavioral intention to use SG in 

mental health treatment.  

As cross-comparison studies about various technology adoptions including the mental 

health sector have proven, technology acceptance can differ between countries with 

individualistic and collectivistic values (Zhao et al., 2021). Based on previous, though little e-

MH acceptance research (see Alam et al., 2020; Chuenphitthayavut et al., 2020; Dwivedi et 

al., 2016), social endorsements are expected to increase MHSUs’ SG acceptability more 

strongly in collectivistic nations, whereas the effect of performance expectancy on MHSUs’ 

application intentions is stronger in countries with higher levels of individualism. The 

interaction term of negative performance attitudes and culture is also exploratively tested. It is 

assumed that the effect of negative performance expectancy – as the counterpart of positive 

performance expectancy – on technology adoption differs between the two cultures. However, 

since no research provides the direction of a potential effect, the hypothesis is undirected.  

H14: The effect of positive performance expectancy on the behavioral intention to use 

SG in mental health treatment is stronger in individualistic countries than in 

collectivistic countries.  
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H15: The effect of negative performance expectancy on the behavioral intention to use 

SG in mental health treatment is different between individualistic and collectivistic 

countries.  

H16: The effect of social influence on the behavioral intention to use SG in mental 

health treatment is stronger in collectivistic countries than in individualistic countries.  

6.1.2 Mental health professionals 

Analogous to hypotheses formulation for MHSUs, performance expectancies and social 

influence from the UTAUT, sociodemographic and work background information, (serious) 

gaming familiarity, e-MH treatment experiences with MHSUs, as well as context variables, 

such as the e-MH uptake level of a country and its cultural society, are studied regarding their 

predictive influence on MHPs’ behavioral intention to work with SG (see Figure 7).  

Figure 7 

Extended UTAUT model with individual and country variables for MHPs 

 

Note. IBIs = Internet-based interventions; SG = Serious games.  
*E-MH uptake stage was only tested as direct effect, whereas culture was additionally tested as 
moderating effect (see chapter 6.1.2.5). 
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6.1.2.1 Hypotheses about UTAUT predictors 

According to studies by Hennemann et al. (2017), Li et al. (2013), Liu et al. (2014), and 

Park et al. (2020), positive performance expectancy played an influential role on the intended 

usage of e-MH resources among MHPs. Positive beliefs about e-MH treatments are 

significantly associated with higher application probability by MHPs. In addition to positive 

expectations, the study by Park et al. (2020) found that negative attitudes in the form of 

perceived risks exerted a significant negative influence on health experts’ utility intentions. 

Hence, positive performance expectancy most likely improves the acceptance of SG 

utilization within therapy, whereas negative performance expectancy serves as a potential 

barrier.  

H17: Positive performance expectancy has a positive effect on the behavioral intention 

to use SG in mental health treatment.  

H18: Negative performance expectancy has a negative effect on the behavioral 

intention to use SG in mental health treatment.  

Hennemann et al. (2017, 2018) and Park et al. (2020) both revealed that technology 

acceptability for e-MH interventions across mental healthcare clinicians was significantly 

determined by social influence, even though the effect could not be confirmed consistently 

throughout all studies (see Chapter 4) and may play a less important role for MHPs than for 

MHSUs (see Liu et al., 2014). Nevertheless, it is presumed that social influence increases the 

acceptance of SG for mental health issues:  

H19: Social influence has a positive effect on the behavioral intention to use SG in 

mental health treatment.  

6.1.2.2 Hypotheses about demographic and work characteristics  

Though the debate about sociodemographic variables and their effect on usage intentions is 

conflicting, studies have frequently reported higher acceptance and perceived advantages of e-

MH resources among male (Menachemi & Brooks, 2006) and younger MHPS (Hing & Hsiao, 

2010), which points to a less technology-friendly orientation in female health professionals 

(Hennemann et al., 2017). These sociodemographic determinants of e-MH adoption are 

transferred to this SG research focus:   

H20: Male gender has a positive effect on the intention to use SG in mental health 

treatment. 
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H21: (Increased) age has a negative effect on the intention to use SG in mental health 

treatment. 

Professional work experiences (in years) have played an inferior role in shaping MHPs’ 

attitudes and, thereby, their intensions to use e-MH services (Hennemann et al., 2017; Liu et 

al., 2014; Schuster et al., 2018). Consequently, professional work experience is excluded from 

the research model. However, therapeutic orientation is strongly related to either positive or 

negative stances to e-MH treatments and subsequent acceptability (Eichenberg & Kienzle, 

2011; Wangberg et al., 2007). Eichenberg et al. (2016a) revealed that the psychotherapeutic 

approach significantly affected MHPs’ consideration of SG utility, but to a much lesser extent 

for psychodynamic professionals. However, notable support came from therapists delivering 

CBT techniques. Therefore, CBT and psychoanalytical or -dynamical orientation are 

specifically explored regarding their effect on SG application for psychological concerns. 

Other therapy schools, such as humanistic and systemic therapy schools, are also assessed 

using surveys and exploratively evaluated. Due to a lack of research, no hypotheses have been 

formulated for these therapy approaches.  

H22: CBT modality has a positive effect on the intention to use SG in mental health 

treatment.  

H23: Psychoanalytic or psychodynamic modality has a negative effect on the intention 

to use SG in mental health treatment.  

6.1.2.3 Hypotheses about (serious) gaming experiences 

General gaming expertise and experiences. Studies have demonstrated that treatment-

related Internet or computer usage (Liu et al., 2014; Schuster et al., 2018) increased MHPs’ e-

MH adoption. Eichenberg et al. (2016a) only found a significant relationship between self-

rated gaming knowledge and consideration of SG among MHSUs. However, the researchers 

reported fewer perceived disadvantages of SG use by psychotherapists who currently and 

actively play computer and video games than by “nongaming” psychotherapists. Even though 

this correlative relationship was not significant and did not include the actual usage intentions, 

this present study further explores the predictive nature of prior computer and video game 

experience and its association with intended usage.  

H24: Expertise of computer and video games has a positive effect on the intention to 

use SG in mental health treatment. 
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H25: (Private) use of computer and video games has a positive effect on the intention 

to use SG in mental health treatment.  

Serious gaming knowledge and experiences. In accordance with Eichenberg et al. (2016a) 

and the aforementioned MHSU hypotheses, increased knowledge about respective tools leads 

to higher advocation and increased intended usage in mental health treatment. Hence, general 

familiarity and practical user experience with SG are predicted to increase MHPs’ likelihood 

to apply SG within the context of psychotherapy:  

H26: Prior knowledge of the general SG concept has a positive effect on the 

behavioral intention to use SG in mental health treatment. 

H27: Practical experiences with SG (for therapeutic purposes) have a positive effect on 

the behavioral intention to use SG in mental health treatment. 

6.1.2.4 Hypotheses about e-MH treatment experiences  

Prior e-MH treatment experiences, such as IBIs, with patients or clients have been found to 

impact the intended use of other digital media in mental health treatment positively (Eichenberg 

& Kienzle, 2011; Gun et al., 2011; Hennemann et al., 2017; Schuster et al., 2020; Wangberg et 

al., 2007). Hence, this study investigates if experience with e-MH support fosters the acceptance 

of therapeutic SG usage:  

H28: Prior use of IBIs has a positive effect on the behavioral intention to use SG in 

mental health treatment. 

6.1.2.5 Hypotheses about country characteristics  

E-MH uptake stage. Schuster et al. (2020) and Topooco et al. (2017) identified the 

advanced e-MH dissemination levels of a country as an essential driver of MHPs’ e-MH 

adherence. Predictably, MHPs in e-MH frontrunning and following countries are more willing 

to deploy SG compared with respective professionals in e-MH learner countries (Topooco et 

al., 2017).   

H29: Advanced e-MH uptake-stage of a country (e-MH frontrunner and e-MH 

follower countries) has a positive effect on the behavioral intention to use SG in 

mental health treatment.  

Culture. Social influence contributed the strongest predictive value for the acceptability of 

e-MH apps among Korean health experts with predominantly collectivistic values (Park et al. 

2020). However, studies with individualistic participants samples majorly identified 
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performance expectancy as the most relevant determinant of e-MH technology adoption 

among MHPs (Hennemann et al., 2017; Li et al., 2013; Liu et al. 2014). Unfortunately, there 

is no cross-cultural design known that explored UTAUT predictors and MHPs’ e-MH 

technology adherence. This lack also applies to MHPs’ negative beliefs in a cultural context, 

which is why the hypothesis about negative performance expectancy is formulated as an 

undirected moderator effect. However, since culture has already significantly influenced the 

relationship between positive performance expectancy and usage intentions (Hennemann et 

al., 2017), a moderator effect is also expected for their negative counterparts.  

H30: The effect of positive performance expectancy on the behavioral intention to use 

SG in mental health treatment is stronger in individualistic countries than in 

collectivistic countries.  

H31: The effect of negative performance expectancy on the behavioral intention to use 

SG in mental health treatment is different between individualistic and collectivistic 

countries.  

H32: The effect of social influence on the behavioral intention to use SG in mental 

health treatment is stronger in collectivistic countries than in individualistic countries.  

6.2 Description of sample  

The sample selection and corresponding inclusion criteria for MHSUs and MHPs are 

explained by following the predecessor study of Eichenberg et al. (2016a).   

6.2.1 Mental health service users 

This study’s sample of MHSUs is comprised of people who are currently undergoing 

psychotherapeutic treatment (any forms of recognized conventional “talking therapies”, such 

as CBT, psychoanalysis, etc.) or who have had experience with psychotherapy in the past, 

regardless of diagnosed psychological disorder(s) or severity degree, number or history of 

received psychotherapeutic treatments, start or duration of psychotherapy, psychotherapeutic 

format (individual or group therapy), setting (outpatient or inpatient treatment), or 

individual’s age at the beginning of or during received psychotherapy (see Eichenberg et al., 

2016a). However, a minimum age of 18 was required to participate in the survey due to 

ethical preconditions in most of the countries. This study requirement was in contrast to 

Eichenberg et al. (2016a), who involved study participants aged 14 upwards.  
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In line with further disqualification criteria formulated by Eichenberg and colleagues, 

individuals were eliminated from the survey if they had never experienced any form of 

psychotherapy. Basic understanding of psychotherapy and its course was vital to assess if and 

to what extent SG use can be envisaged within the context of mental health treatment. Hence, 

people who had suffered from psychological or emotional strains, but who had never 

experienced professional mental health support, could not respond to the survey. Finally, 

individuals who did not reside in the targeted country of interest were also disqualified to 

guarantee properly performed country comparisons.   

6.2.2 Mental health professionals 

The sample of MHPs consisted of individuals who delivered conventional mental health 

treatments (e.g., CBT, psychoanalysis, or other forms of recognized talking therapies) in their 

daily work or who were in training to become an MHP (see Eichenberg et al., 2016a). These 

criteria were regardless of their psychotherapeutic approach, years of professional experience 

(excluding training period), occupational status (psychologist, psychiatric, social worker, etc.), 

specialization in psychological disorders, target and age groups, or current working field. 

Individuals were disqualified from survey participation if they disagreed on working as an 

MHP. Since different professions are allowed to deliver authorized mental health treatments in 

the respective countries (see Section 6.2.3 for country profiles), this study did not formulate 

exclusion criteria regarding the professional status. Had such criteria been applied, not all 

relevant mental health occupations would have been able to express their views on SG use in 

psychotherapy. Hence, providing conventional mental health interventions to individuals daily 

was a key precondition for survey participation, but not occupational status. Occupations were 

assessed, but only used for descriptive analyses. This approach guaranteed a sample 

composition of current and actively practicing MHPs in line with other international e-MH 

attitude formation research. For instance, Clough et al. (2019) required mental health 

practitioners, such as mental health nurses, psychiatrists, psychologists, counselors, social 

workers, etc., to have at least one-hour direct contact with patients or clients per week to 

participate in the cross-cultural survey about e-MH preferences. Finally, survey participants 

were rejected from analyses if they stated they did not live and psychotherapeutically work in 

the country of interest.   
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6.2.3 Selection of countries  

In accordance with the little cross-cultural research within the e-MH application field 

(Clough et al., 2019; Topooco et al., 2017), the countries involved in the presented study were 

intended to be both geographically spread and culturally diverse. The chosen countries had to 

represent either individualistic or collectivistic cultural values. Furthermore, the selected 

countries should ideally provide insight into distinctive stages of e-MH uptake to represent a 

broad spectrum of preferences, ranging from countries with presumably little awareness of e-

MH usage to frontrunning countries with already implemented e-MH solutions as part of their 

governmental strategy (see Schuster et al., 2020). Since individuals in low- and middle-

income countries are already affected by significant obstacles regarding access to 

conventional mental health services (Eaton et al., 2011), assessing the feasibility of digital 

treatment aids in those countries is relatively difficult. Hence, only upper-middle to high-

income countries could be considered for this study by meeting relevant technical and 

structural preconditions, such as Internet access. Finally, the selection of countries and 

corresponding cooperation partners also relied on practical reasons, such as experience and 

expertise with e-MH research and the availability and willingness to participate in this 

international collaboration study. At least 10 countries were required to meet the 

preconditions of the intended evaluation strategy (see Section 6.4.1.1 for multilevel modeling) 

and to apply proper country comparisons.  

The selected countries (N = 13) involving different e-MH stages and cultures are as 

follows: Australia, China, Canada, Finland, Germany, Italy, Mexico, the Netherlands, New 

Zealand, Russia, Slovenia, South Africa, and the UK. The nations, including the frequency of 

Internet usage, mental healthcare characteristics, and status of e-MH developments, are 

displayed in Table 8, orientating at the cross-cultural overview by Clough et al. (2019). 

Information about gaming statistics, SG familiarity, and the type of cultural society (Hofstede 

Insights, 2021a) is also supplied. In exchange with the collaboration partners, e-MH uptake 

stage based on the rating by Topooco et al. (2017) in e-MH frontrunner, follower, or learner 

countries was determined (see Section 6.3.3. for further operationalization). 
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Table 8 

Country characteristics including internet and gaming statistics, mental healthcare system, and e-MH and SG dissemination  

Country 

characteristics  

Internet & 

gaming statistics  

MHC E-MH  SG
 d
 

Australia 

- Region a: East 
Asia & Pacific 
region 

- Income a: 
High 

- E-MH uptake 
stage b: 
Frontrunner 

- Culture c: 
Individualistic 
(Score: 90) 

 

 

Internet usage 

(Bouwman, 

2018):  

- 88% of 
Australians 
aged 15 years 
and older 
regularly used 
the Internet in 
2018 

Gaming statistics 

(Brand et al., 

2019a):  

- 9 out of 10 (N = 
1,210; all adult 
ages) surveyed 
Australian 
households had 
more than one 
game device in 
2019  

- Average 
Australian adult 
gamer’s age 
was 34 years in 
2019 

MHC system: 

- Tax-based coverage (Clough et al., 2019) 

- Government funded MHC (e.g., Medicare 
Benefits Schedule) widely available 
(Clough et al., 2019) besides private 
sector services (Australian Institute of 
Health and Welfare, 2021) 

- $9.9 billion was spent on mental health 
services between 2017 and 2018 
(Australian Institute of Health and 
Welfare, 2021) 

MHPs:  

- Authorized MHC delivery by mental 
health counselors and nurses, 
psychiatrists, psychologists, health or 
social workers, and general practitioners 
with respective education (Australian 
Institute of Health and Welfare, 2021)  

MHSUs (Australian Institute of Health 

and Welfare, 2021):  

- 20% of adult aged Australians had 
suffered from a common psychological 
disorder during a past 12-month period, 

E-MH uptake stage: 

- Australia is one of the world leading 
countries in the research, development, 
and dissemination of Internet 
treatments (Orman & O’Dea, 2018) 

- E-MH is established and promoted as a 
part of government strategy for stepped 
care (Clough et al., 2019) 

- Australian government expanded 
telehealth services during the Covid-19 
pandemic (Australian Institute of 
Health and Welfare, 2021) 

- Recently launched project by the 
Australian government to create a 
certification framework for ensuring 
quality of e-MH treatments 
(Raphiphatthana et al., 2020) 

E-MH resources for MHSUs:  

- Available and well-established e-MH 
resources for psychoeducation or 
psychological online treatment 
programs, such as MoodGym, Head to 
Health, beyondblue, e-Couch, my 
Compass, MindSpot, ThisWayUp, etc. 
(Orman & O’Dea, 2018) 

Knowledge of SG:  

- Available study 
programs, research 
initiatives, networks, and 
institutes, such as the 
Serious Games Australia 
and New Zealand 
Association (SGANZ, 
2021) or Serious Games 
R&D Australia (2021) 

- Established research on 
development, usability, 
and evaluation of SG in 
MHT (see reviews by 
Eichenberg & Schott, 
2017; Lau et al., 2017) 

Developed SG for MH: 

- SAS Small Group 
Program for reduction of 
social skill impairment 
for children aged between 
7 and 12 years (Beaumont 
et al., 2015) 

- Reach-Out Central for 
mood improvement for 
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Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

- 42% of those 
aged 65 years 
and over 
regularly played 
computer and 
video games in 
2019 

- 47% of all 
Australian adult 
gamers were 
female in 2019 

- Australians (N 
= 3,228; all 
ages) who were 
playing video 
games spent an 
average of 81 
minutes a day in 
2019  

based on the Australian population in 
2017 

- 10.6% of Australians received Medicare-
subsidized MHC between 2018 and 2019  

- Increased focus to make e-MH 
application culturally adaptable and 
available for the Australian 
Aboriginals or Torres Strait Islanders 
(Raphiphatthana et al., 2020) 

E-MH education for MHPs (Orman & 
O’Dea, 2018):  

- E-MH practice project funded by the 
government in 2012 to educate MHPs 
about the use of online resources for 
mental health disorders  

- Clinical practice guidelines for e-MH 
released by the Royal Australian 
College of General Practitioners in 
2014  

- Several Australian institutions and 
organizations provide online 
practitioner resources guides or 
webinars for e-MH use, such as by the 
platform Black Dog Institute 

youth under 25 years 
(Shandely et al., 2010) 

 

Canada  

- Region a: 
North 
America 

- Income a: 
High 

Internet usage 
(Davidson & 
Schimmele, 
2019):  

- 91% of 
Canadians aged 
15 years and 
over regularly 

MHC system: 

- Publicly funded (financed through 
taxation) primary MHC services widely 
available (except for private services) 
despite long waitlists (Government of 
Canada, 2019) 

E-MH uptake stage: 

- Though e-MH research and practice 
has recently advanced in Canada, it is 
still in its infancy (Lal, 2019) 

- E-MH is increasingly considered for 
provincial policy-making agendas, e.g., 

Knowledge of SG:  

- North American 
Simulation and Gaming 
Association (NASAGA, 
2021) as network for 
using gaming learning 
methods to increase 
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Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

- E-MH uptake 

stage
 b
: 

Follower 

- Culture
 c
: 

Individualistic 

(Score: 80) 

 

 

 

used the 

Internet in 2018  

Gaming statistics 
(Entertainment 
Software 
Association of 
Canada, 2020):  

- 61% of 

Canadians (N = 

2,633, aged 

between 18-64 

years) regularly 

played video 

games in 2020, 

preferably on 

mobile devices  

- Average 

Canadian adult 

gamer’s age 

was 38 years 

- Canadians were 

playing up to 10 

hours per week 

(on average) in 

2020 

- About half of 

the Canadian 

adult gamers 

- In 2015, 7% of total health expenditure 

was spent on MH (Mental Health 

Commission of Canada, 2017) 

MHPs:   

- MHC delivery by mental health 

counselors, psychiatric nurses, 

psychiatrists, psychologists, social 

workers, or family physicians with 

respective education (Statistics Canada, 

2019) 

- Growth of MHPs is currently driven by 

social workers (Statistics Canada, 2019) 

- Fewer MHPs in rural Canadian areas 

(Statistics Canada, 2019) 

- Canadian Psychological Association 

(2012) recommends CBT as evidenced-

based and leading practice  

MHSUs:  

- 1 in 5 Canadians experiences MH issues 

each year, resulting in the leading cause 

of disability among Canadians (Centre for 

Addiction and Mental Health, 2021) 

- In 2017, 5.3 million Canadians stated help 

for their MH issues, of which 22% 

reported unmet mental healthcare needs 

(Statistics Canada, 2019) 

Quebec’s mental health action plan 
2015-2020 (Lal, 2019) 

- Growing interest in using telehealth 

during the Covid-19 pandemic as well 

as increased investments in digital 

MH, such as smartphone applications, 

to make MHC accessible (Moroz et al., 

2020) 

E-MH resources for MHSUs: 

- Available e-MH-resources mainly 

focus on telemental health (e.g., 

Ontario Telemedicine Network, Kids 
Help Phone, Stepped Care 2.0 
program, online therapy clinic, etc.) 

with need for more widely integration 

and higher uptake rates (Lal, 2019) 

- Intentions to evaluate and integrate 

ICBTs in Canadian outpatient hospital 

settings (Lal, 2019) 

- Increased approaches of combining 

conventional counseling in person with 

remote technologies (Moroz et al., 

2020) 

E-MH education for MHPs:  

- Canadian Institute of Health Research 
launched the eHealth Innovations 
Partnership program for academic 
research and training of e-MH 

interest, retention, and 

performance  

- Several games and 

research institutes at 

universities, such as at the 

University of Waterloo 

(2021), mostly focusing 

on SG use in education, 

training, and teaching 

Developed SG for MH: 

- No established research 

or development of SG for 

MH 
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Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

were female in 
2020 

- Circa 58% of 
Canadian adult 
gamers played 
more video 
games during 
the Covid-19 
pandemic to 
stay connected 

treatments among practitioners (Lal, 
2019) 

- More professional and consistent 
approach is needed to provide practical 
training resources, toolkits, and 
workshops for MHPs (Lal, 2019)  

- The Canadian Psychological 
Association (2020) officially released 
guidelines for e-MH delivery  

China 

- Region a: East 
Asia & Pacific 

- Income a: 
Upper middle 

- E-MH uptake 
stage b: 
Learner 

- Culture c: 
Collectivistic 
(Score: 20) 

 

 

 

 

Internet usage 
(CNNIC, 2020):  

- Over 67% of 
the Chinese 
population 
regularly used 
the Internet in 
the first half of 
2020 

- Among them, 
30.4% were 
rural users 

- Rural 
communities in 
China have still 
only limited 
Internet access 

MHC system (Que et al., 2019): 

- Public health insurance  

- Disparities regarding insurance benefits 
and high treatment fees for private MH 
hospitals  

MHPs:  

- MHC delivery by psychiatrists, 
counseling and clinical psychologists, 
psychiatric nurses, social workers, and 
other occupations, such as rehabilitation 
specialists, with respective education (Liu 
et al., 2013) 

- Insufficient MHC resources and service 
capacity through low financial 
investments and shortage of trained 
MHPs (Que et al., 2019)  

E-MH uptake stage: 

- Digital improvements to health care 
have lagged so far (Hong et al., 2017) 

- Chinese government has been tried to 
promote the application of Internet 
technologies in health services delivery 
(Hong et al., 2017) 

- Growing mobile health market (e.g., 
apps), but limited availability, 
promotion, evaluation, and usage (Yin 
et al., 2020) 

E-MH resources for MHSUs:  

- 29% of Chinese are using online 
medical services (CNNIC, 2020) 

- Accelerated through the Covid-19 
pandemic, psychoeducation and 
counseling has been increased on 

Knowledge of SG:  

- Tencent as the leading 
provider for Internet-
related service offers 
recently showed 
increasing interest in SG 
developments (Alhadeff, 
2018) 

- SG applications by 
Tencent are concentrated 
on the following areas:  
culture, exploration, 
technology and science, 
or parent-child-
interactions (Alhadeff, 
2018) 

- Other research activities 
involving SG are carried 
out for training and 
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Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

Gaming statistics 
(Thomala, 2021): 

- China has the 
most lucrative 
and biggest 
gaming market 
worldwide  

- Mobile games 
have become 
the most 
important pillar 
of the games 
industry 

- The rise of 
eSports and 
female gamers 
generated new 
promising 
revenue streams 
in China  

- Approximately 
665 million 
Chinese gamers 
in 2020 

- In 2019, the 
Chinese 
government 
released 
guidelines to 
curb high 

- Unbalanced allocation of MHPs with 
most concentration in developed Eastern 
regions and provincial capitals (Que et al., 
2019) 

- Low status of MHPs in China; MHPs are 
reluctant to practice in clinical 
psychology or psychiatry due to 
stigmatization experiences themselves 
(Stefanovics et al., 2016) 

MHSUs: 

- High prevalence of mental disorders 
among Chinese adults despite high 
reluctance to seek professional MH 
support due to stigma and structural 
barriers (Shi et al., 2020) 

- Life-time prevalence of MH disorders 
among Chinese adults (N= 32,552; 
surveyed between 2013 and 2015) was 
found at around 17% (Huang et al., 2019) 

communication platforms, such as 
WeChat, TikTok, or Weibo, for both the 
public and the medical staff (Liu et al., 
2020) 

- Covid-19 pandemic facilitated the 
development of Chinese emergency 
interventions via digital media (Liu et 
al., 2020) 

E-MH education for MHPs: 

- Qualification level of MHC workers in 
China is still low (Liu et al., 2013), 
especially regarding proper training in 
e-MH treatment 

 

educational reasons, e.g., 
motivation enhancement 
among Chinese primary 
students (Anyaegbu et al., 
2012) 

Developed SG for MH: 

- No established research 
and developments of SG 
for MH 
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Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

gaming 
addiction rates 
among people 
aged 18 years 
and younger  

Finland 

- Region a: 
Europe & 
Central Asia 

- Income a: 
High 

- E-MH uptake 
stage b: 
Follower 

- Culture c: 
Individualistic 
(Score: 63) 

 

 

 

Internet usage:  

- 92% of Finns 
(about N = 
6,000) aged 
between 16 and 
89 years 
regularly used 
the Internet in 
2020 (Statistics 
Finland, 2020) 

Gaming statistics 
(Macey & 
Kinnunen et al., 
2020) 

- 64% of Finns 
(N = 914) aged 
between 10 and 
75 years 
regularly played 
online games in 
2020 

- Finns played on 
average more 
than seven 

MHC system:  

- Tax-funded MHC (Sadeniemi et al., 
2018) 

- Social security coverage including health 
insurance by the Social Insurance 
Institution of Finland (Kela, 2021) 

- MHC is mostly carried out in private 
practices (Korkeila & Fink-Jensen, 2009) 

- Municipality-based approach of 
regulating MHC services (Sadeniemi et 
al., 2018) 

MHPs:  

- MHC delivery by psychiatrists, 
psychologists, psychiatric, practical, 
mental health, or depression nurses, social 
workers or instructors, crisis workers, or 
other health professions with respective 
education (Finnish Institute for Health 
and Welfare, 2021) 

MHSUs: 

- In comparison to other Nordic countries, 
Finland has significantly more mental 

E-MH uptake stage (Finnish Institute 
for Health and Welfare, 2021):  

- E-MH resources not widely integrated 
in routine-care 

- Little awareness and usage so far, but 
increased promotion through 
professional bodies 

E-MH resources for MHSUs:  

- Few evaluated treatment effectiveness 
studies of IBIs, such as ICBTs for 
addictive gambling (Castrten et al., 
2013) or for reduction of sickness 
absence across young employees with 
depression (Kouvonen et al., 2019)  

- Available and established e-MH 
resources predominantly concentrate 
on telehealth, such as local and 
national crisis helplines, Internet 
forums (e.g., Tukinet or Sekasin Chat), 
or online self-help programs for adults 
and adolescents (Selma or Toivo) 
(Finnish Institute for Health and 
Welfare, 2021) 

Knowledge of SG:  

- Serious Gaming Cluster 
(2021) serving as Finnish 
network for developing 
games in the fields of 
education, health, or 
wellbeing 

Developed SG for MH  

- Dimmiesr (English name: 
“Game of My life”) 
involving five main 
characters in nine stories 
who deal with daily life 
management issues and 
implications for their 
(mental) health 
(Heinonen et al., 2020) 
with further need of RCT 
evaluation 
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Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

hours per week 
in 2020 

- Time spent for 
online gaming 
among Finns 
significantly 
increased 
through the 
Covid-19 
pandemic in 
2020 

health concerns, such as higher suicide 
rates or alcohol-related mortality 
(Markkula et al., 2017) 

- Suicide rate has declined in Finland by 
41% between 1994 and 2015 reflecting 
successful suicide prevention campaigns 
(The Finnish Statistics and Indicator 
Bank, 2017) 

- One of the highest estimated prevalence 
rates of mental health disorders in 
Europe, based on the Finnish population 
in 2016 (IHME, 2018) 

- Most prominent communication 
platform is Mental Hub offering 
information, peer group discussion, 
consultation, and IBIs (Health Village, 
2021) 

E-MH education for MHPs:  

- Mental Hub offers professional 
training and education for MHPs to 
operate with new methods and devices 
in psychotherapy (Health Village, 
2021) 

Germany  

- Region a: 
Europe & 
Central Asia 

- Income a: 
High 

- E-MH uptake 
stage b: 
Follower 

- Culture c: 
Individualistic 
(Score: 67) 

 

 

Internet usage 
(Statistisches 
Bundesamt, 
2020):  

- 92% of 
Germans (N = 
17,262) aged 10 
years and over 
almost daily 
used the 
Internet in 2019  

Gaming statistics 
(Verband der 
deutschen 
Games-Branche, 
2020):  

MHC system:  

- Cost coverage (except for private 
practices and services) by statutory health 
insurance, only for behavioral therapy, 
psychoanalysis, depth psychology, and 
systemic therapy (Rabe-Menssen et al., 
2020) 

MHPs:  

- Authorized MHC delivery by 
psychiatrists, psychologists and (social) 
pedagogues with respective practice 
license after completed postgraduate 
psychotherapy education (Rabe-Menssen 
et al., 2020) 

- CBT is the most applied therapy approach 
in Germany, followed by depth 

E-MH uptake stage:  

- E-MH was slowly meeting interest by 
policymakers who approved first 
eHealth laws five years ago 
(Bundesministerium für Gesundheit, 
2016) 

- Permission for physicians and 
psychotherapists to offer remote 
consultations since 2018 
(Bundespsychotherapeutenkammer, 
2018) 

- Digital Health Care Act approved by 
the federal parliament in 2019 with the 
aim of advanced digital infrastructure, 
prescription of medical apps, and other 
pilot projects (Beerheide, 2019) 

Knowledge of SG:  

- Great potential is 
estimated for the 
(general) German SG 
market with annual 
growing rates of 19% 
(Verband der deutschen 
Games-Branche, 2019) 

- German SG applications 
mainly for personnel 
training in economics or 
school education so far 
(Verband der deutschen 
Games-Branche, 2019) 

- Little awareness and 
usage of SG for mental 
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Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

- 35% of 
Germans (N = 
circa 25,000; all 
ages) regularly 
played 
computer and 
video games in 
2019  

- 29% of 
Germans aged 
50 years and 
over (one of the 
highest 
penetration age 
segments) 
played 
computer and 
video games in 
2019  

- Average 
German gaming 
age was 36 
years in 2019 

- Preferably used 
game devices 
by Germans 
were 
smartphones, 
followed by 
consoles with 

psychology and psychoanalysis 
(Multmeier & Tenckhoff, 2014) 

MHSUs:  

- About 28% of the German adult 
population (N = 5,303; aged between 18 
and 79 years) are annually affected by 
mental illnesses (corresponds to the 
European average) (Jacobi et al., 2014) 

- Of which, only 18.9% reach out for 
mental health support per year (Mack et 
al., 2014) 

 

- No specific focus on e-MH has been 
set so far, though German Innovation 
Fund supports several projects within 
the e-MH field (Gemeinsamer 
Bundesausschuss, 2018) 

E-MH resources for MHSUs:  

- Low awareness and slow uptake rates, 
even though health insurances 
integrated e-MH interventions into 
their program (see Deprexis or Get.On) 
(Gaebel et al., 2020) 

- Several (RCT) evaluated treatment 
effectiveness studies of IBIs or 
mHealth apps (see Ebert et al., 2015; 
Mayer et al., 2019) 

E-MH education for MHPs:  

- Germany is part of the eMEN-project 
to exchange expertise with other 
cooperating European countries to 
increase quality of provided e-MH 
treatments (Gaebel et al., 2020) 

- Several professional therapy 
associations have integrated guidelines 
and recommendations for media-
assisted psychotherapy (Deutsche 
Gesellschaft für Psychologie, 2020) 

health, but great openness 
was stated by German 
psychotherapists and 
MHSUs based on first 
acceptance research by 
Eichenberg et al. (2016a) 

Developed SG for MH:  

- SCOTT for improvement 
of emotion recognition 
among adults with autism 
spectrum disorders 
(Rosenblau et al., 2020) 

- Charly for stress 
inoculation training 
among army personnel 
(Zimmermann et al., 
2013)  
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declining use of 
PCs  

Italy 

- Region a: 
Europe & 
Central Asia 

- Income a: 
High 

- E-MH uptake 
stage b: 
Follower 

- Culture c: 
Individualistic 
(Score: 76) 

 

 

 

 

Internet usage 
(Eurostat, 2020):  

- 85% of Italians 
(N = 33,646 
individuals) 
aged six years 
and older 
regularly used 
the Internet in 
2019 

Gaming statistics 
(Newzoo, 2018):  

- About 26 
million Italians 
were gamers in 
2018 

- Italian gamers 
preferably 
played games 
on mobile 
devices, 
followed by PC 
and console 
games, in 2018  

- The Italian 
online 

MHC system:  

- Cost coverage by the Italian National 
Health Service (except for outpatient 
specialist services) (Wang & Fattore, 
2020) 

- MHC services are grounded on the 
community-based model (D’Agostino et 
al., 2020) 

- Unevenly allocation of MHC services: 
Southern regions offer fewer and often 
only community-based MHC (Wang & 
Fattore, 2020)  

MHPs:  

- Multidisciplinary teams of psychiatrists, 
psychologists, social workers, nurses, 
(rehabilitation) counsellors, or other 
auxiliary staff, support MHC delivery 
(D’Agostino et al., 2020) 

- However, practice of psychotherapy itself 
is restricted to medical doctors, such as 
psychiatrists, and psychologists with 
respective education (Moselli, 2021) 

- In comparison to other European 
countries, significant shortage on trained 

E-MH uptake stage: 

- E-MH was almost completely absent in 
the clinical practice some years ago 
(Cipolletta & Mocellin, 2018) 

- The Covid-19 pandemic further 
emphasized the unreadiness of the 
Italian MHC system to provide online 
therapy (Tullio et al., 2020) 

- Recently evolving e-MH practice was 
long hindered due to conflicts with the 
Italian deontological code which 
required psychological diagnostics and 
treatment in face-to-face settings 
(Cipolletta & Mocellin, 2018) 

E-MH resources for MHSUs:  

- Despite lacking integration of classical 
e-MH resources, Italians are 
pioneering in VR (self-help) therapy 
tools (Riva et al., 2020) 

- For instance, the VR tool Secret 
Garden was created to relieve anxiety 
and stress resulting from the Covid-19 
pandemic (Riva et al., 2020) 

E-MH education for MHPs: 

Knowledge of SG:  

- Little research of SG, 
only recently in 
educational application 
fields, such as 
mathematics lessons in 
high school (Barbieri et 
al., 2021) 

Developed SG for MH: 

- No established research 
and developments of SG 
for MH 
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population 
consisted of 
56% male and 
44% female 
mobile game 
players in 2018 

professionals for MHC delivery (Barbui 
et al., 2018) 

MHSUs:  

- 17% of the 2016 Italian population had at 
least one mental health disorder (IHME, 
2018) 

- Italy has one the lowest European suicide 
rates besides other Southern European 
countries (IHME, 2018) 

 

- About 42% of Italian psychotherapists 
(N = 306) interrupted their treatment 
during the Covid-19-pandemic due to 
lacking knowledge about using tele-
psychotherapy (Boldrini et al., 2020) 

- In 2016, 18% of licensed Italian 
psychologists (N = 289) had prior 
experiences with OC with general 
willingness to apply them in the future 
(Cipolletta & Mocellin, 2018) 

- In 2017, recommendations for 
telepsychology were published by the 
National Council of Psychologists that 
explicitly did not forbid any online 
psychotherapy services (Tullio et al., 
2020) 

- The Covid-19 pandemic demonstrated 
not only the need for online 
consultations (de Girolamo et al., 
2020), but also for corresponding 
education and training (Boldrini et al., 
2020) 

Mexico 

- Region a: 
Latin America 
& Caribbean 

- Income a: 
Upper middle 

Internet usage 
(Instituto 
Nacional de 
Estadística y 
Geografía, 
2018):  

MHC system:  

- Insurance-based and cost coverage by 
social security (excluding private health 
insurances) (Martinez et al., 2017) 

- About half of the Mexican population is 
still uninsured (Martinez et al., 2017) 

E-MH uptake stage (Tiburcio Sainz, 
2018): 

- E-MH represents a new application 
field for whole Latin America  

- Even though Mexico has still the most 
published e-MH experiences in Latin 

Knowledge of SG:  

- Little SG development 
and usage, mainly for 
educational topics, such 
as concentration 
enhancement or nutrition, 
with the target group of 
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- E-MH uptake 
stage b: 
Learner 

- Culture c: 
Collectivistic 
(Score: 30) 

 

 

 

 

 

 

 

- 66% of 
Mexicans (N = 
151,200 
housing units) 
aged six years 
and older 
regularly used 
the Internet in 
2018  

- Digital divide in 
Mexico: 73% of 
“urban” 
Mexican 
Internet users in 
contrast to few 
“rural” ones  

Gaming statistics 
(Piedras, 2019):  

- Mexico is the 
largest gaming 
market in Latin 
America  

- At the end of 
2019, 72.6 
million people 
were considered 
as computer and 
video gamers in 
Mexico 

- MHC mainly delivered at psychiatric 
institutions (only available in 30% of 
primary health care clinics) (Miguel-
Esponda et al., 2020) 

- Only 2% of the health budget is allocated 
to MH (Miguel-Esponda et al., 2020) 

- Medication and staff shortage limit MHC 
quality and services (Miguel-Esponda et 
al., 2020) 

MHPs:  

- MHC delivery by mental health nurses, 
psychiatrists or specialized doctors, 
psychologists, social workers, and other 
paid mental health workers with 
respective education (WHO, 2017) 

- About 70% to 80% of the Mexican 
clinical psychologists conduct 
psychodynamic therapy, followed by 
behavioral, transcultural, and family 
therapy (Stark et al., 2010)  

MHSUs:  

- Deaths related to psychiatric disorders 
rose by 33% until 2014 (Gonzales & 
Alvarez, 2016) 

- One in 20 Mexican adults (aged between 
20 and 55 years) showed symptoms of 
depression and fatigue in 2017 (Donato et 
al., 2020) 

America, usage and accessibility is at 
its beginnings  

E-MH resources for MHSUs: 

- Mexican Psychiatric Association has 
set up free telepsychiatric services for 
their health care professionals to 
prevent burnout during the COVID-19 
pandemic (Sanchez et al., 2020) 

- Available e-MH self-help programs for 
depression, such as “Ayuda para 
Depresión” (English: Help for 
depression), alcohol abuse, such as 
“Bebermenos” (English: Drinking 
less), or alcohol and drug abuse of 
family members, such as “Familia y 
adicciones” (English: Family and 
addiction) (Tiburcio Sainz, 2018) 

E-MH education for MHPs: 

- Mexico lacks established legal 
frameworks and trainings so that 
MHPs can provide proper e-MH 
services (Sanchez et al., 2020) 

 

 

children (Cornejo et al., 
2021) 

Developed SG for MH: 

- No established research 
and developments of SG 
for MH 
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- Preferred 
gaming devices 
of Mexicans (N 
= 2,402; aged 
between 12 and 
79 years) were 
smartphones 
(72%), games 
consoles (29%), 
or tablets (8%) 
in 2019 

- About 86% of people with mild MH 
disorders, 78% with moderate, and 76% 
with severe psychiatric disorders do not 
receive treatment in Mexico (Carmona-
Huerta et al., 2021) 

 

The Nether-
lands 

- Region a: 
Europe & 
Central Asia 

- Income a: 
High 

- E-MH uptake 
stage b: Front-
runner 

- Culture c: 
Individualistic 
(Score: 80) 

 

Internet usage 
(Eurostat, 2020):  

- 96% of Dutch 
(N = 4,841) 
individuals aged 
12 years and 
older regularly 
used the 
Internet in 2019  

Gaming statistics 
(Newzoo, 2017):  

- About 7 million 
played 
computer and 
video games in 
the Netherlands 
in 2017 

MHC system:  

- Cost coverage by compulsory private 
health insurance (excluding inpatient care 
beyond the duration of three years) 
(McGuire et al., 2020) 

- The Netherlands allocates the most 
budget to MHC (compared to other 
European countries) (Gaebel et al., 2020) 

MHPs:  

- Authorized MHC delivery by 
psychiatrists, psychologists, nurses, 
counselors, and social workers 
(Government of the Netherlands, 2021) 

MHSUs:  

E-MH uptake stage (Gaebel et al., 
2020): 

- Early starter of e-MH developments, 
disseminations, and research  

- Annual report on eHealth care in the 
Netherlands by the National 
Competence, with increased focus on 
e-MH since 2017 

E-MH resources for MHSUs (Gaebel 
et al., 2020):  

- National Implementation Agenda 
eHealth jointly supported by health 
insurance providers, patient 
associations, and general practitioners 
in 2012  

- E-MH widely used and structurally 
integrated in treatment approaches  

Knowledge of SG (Mayer 
et al., 2013; Mayer et al., 
2015):  

- Increasing interest in SG 
research, education, and 
consultation since the late 
1970s 

- Application of SG was 
boosted through Dutch 
national and local 
governments in 2004 to 
actively support gamified 
education at university 
level  

- Creation of several 
consortiums consisting of 
academic as well as 
public and private 
companies, with main 
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- About 70% 

were male 

gamers and 

were mostly 
aged between 

21 and 35 years 

 

 

- 11.9% of people aged older than 12 years 

stated to be in bad mental health in 2020 

(StatLine, 2021) 

 

 

 

- Newly planned reimbursement system 

for 2022 to enable broad 

implementation of e-MH in routine 

care  

- 98% of health nurse practitioners have 

used at least one type of e-MH solution 

with their patients or clients in 2017  

- Mainly used and available e-MH 

platforms: Minddistrict, Karify, 
Therapieland, Jouwomgeving, Telepsy, 

etc.  

E-MH education for MHPs (Gaebel et 
al., 2020): 

- Even though the Netherlands are e-MH 
advanced, standardized education of e-

MH with focus on practical skills 

training and blended care are required  

- To improve quality and privacy of e-

MH treatment delivery, an established 

exchange and platform between 

researchers and developers is wished 
besides stronger governmental 

guidance 

focus on politics, 

geoinformation, etc.  

- In 2013, increased focus 

on SG in the health sector 
(e.g., elderly or children 

with ADHD) 

Developed SG for MH:  

- Plan-IT Commander for 

children aged between 8 

and 12 years suffering 

from ADHD (Bul et al., 

2016) 

- MindLight for children 

aged between 7 and 12 
years affected from 

anxiety symptoms 

(Wijnhoven et al., 2020) 

 

New Zealand 

- Region a: East 

Asia & Pacific 

Internet usage 
(International 
Telecommunicat
ion, 2021):  

MHC system (Tikkanen et al., 2020):  

- Public funded health coverage  

- Broadly access to MHC through 

community-based primary MHC services 

E-MH uptake stage: 

- New Zealand belongs to the domain 

leaders in e-MH development and 

dissemination (eMHIC, 2020) 

Knowledge of SG:  

- Serious Games Australia 
and New Zealand 
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- Income a: 
High 

- E-MH uptake 
stage b: Front-
runner 

- Culture c: 
Individualistic 
(Score: 79) 

 

 

- 91% of the 
population aged 
15 years and 
older in New 
Zealand 
regularly used 
the Internet in 
2019  

Gaming statistics 
(Brand et al., 
2019b): 

- About two-
thirds of New 
Zealanders (N = 
2,255 
individuals; all 
ages) played 
video games in 
2019 

- Nine out of ten 
households 
owned a video 
game device in 
2019  

- The average 
video game 
player in New 
Zealand was 34 
years old in 
2019 

MHPs (The National Centre of Mental 
Health Research, 2009):  

- Authorized MHC delivery by 
psychotherapists, psychologists, general 
practitioners and psychiatrists, registered 
nurses working in mental health or 
addictions, counselors, drug and alcohol 
workers, social workers, and counselors 
with respective education (see Health 
Practitioners Competence Assurance Act 
in 2003)  

- CBT, family therapy (with children) 
motivational interviewing, dialectic 
behavior therapy, interpersonal therapy, 
problem-solving-therapy, and 
multisystemic therapy are widely used 
and extensively researched talking 
therapies in New Zealand  

MHSUs (Ministry of Health – Manatū 
Hauora, 2020): 
- In 2017, 19%-20% of surveyed adults 

aged 15 years and older (N = 13,598) 
experienced mild to great anxiety or 
depressive symptoms in the past four 
weeks  

- Only 36% of New Zealand adults have 
sought some help by MH services (or the 
Internet) for their mental health or 
substance abuse problem 

E-MH resources for MHSUs:  

- Numerous apps and guided online-self-
help widely available and promoted: 
Big White Wall, Beating the Blues, 
Clearhead, Get Appy!, the Journal, 
Just a Thought, thelowdown, etc. 
(Mental Health Foundation of New 
Zealand, 2021) 

- Established telemental health through 
various helplines specialized on 
different MH concerns and groups, 
such as Depression and Anxiety 
Helpline, Lifeline, or Suicide Crisis 
Helpline (Mental Health Foundation of 
New Zealand, 2021) 

- E-MH resources are already based on 
holistic principles of Maori health, 
such as SPARX or Whaiora Online, an 
interactive web-based tool (The Royal 
Australian & New Zealand College of 
Psychiatrists, 2019) 

E-MH education for MHPs (The 
Royal Australian & New Zealand 
College of Psychiatrists, 2019): 

- Request for existing online platforms 
to provide user-friendly guidance and 
training  

- Institutions responsible for the 
education of MHPs need to equip and 

Association (SGANZ, 
2021) 

- New Zealand Game 
Developers Association 
(NZGDA, 2021) 

Development of SG for 
MH: 

- SPARX is currently the 
main evidence-based, 
computerized CBT SG 
available for young 
people suffering from 
depressions in New 
Zealand (Merry et al., 
2012) 

- Several follow-up studies 
and interventions based 
on SPARX, such as 
SPARX-R for improving 
general wellbeing 
(Kuosmanen et al., 2017) 

 

 



SERIOUS GAMES IN MENTAL HEALTH TREATMENT                     89 

 

Country 
characteristics  

Internet & 
gaming statistics  

MHC E-MH  SG d 

- Around 42% of 
people aged 65 
years and older 
played video 
games to keep 
their mind 
active and be 
challenged in 
2019 

- About 1 in 20 New Zealand individuals 
(both adults and children) stated unmet 
need for professional MH support  

 

educate more strongly about new 
technology use in mental health 
treatment  

Russia  

- Region a: 
Europe & 
Central Asia  

- Income a: 
Upper middle 

- E-MH uptake 
stage b: 
Learner 

- Culture c: 
Collectivistic 
(Score: 39) 

 

 

 

 

Internet usage 
(Kemp, 2020):  

- 81% of the 
Russian 
population 
(118 million 
people) 
regularly used 
the Internet in 
2019  

Gaming statistics 
(Wrap Theme 
Framework, 
2021): 

- 58% of the 
Russian 
population 
played 
computer games 
in 2014 (no 

MHC system: 

- Tax based general health insurance 
available to all Russian citizens (Shvets, 
2016) 

MHPs:  

- Mental health treatment is not regulated 
by legislative resulting in various 
professions who deliver MHC services 
(Kazennaya & Divid, 2018) 

- MHPs are not necessarily licensed or 
belong to professional bodies (Kazennaya 
& Divid, 2018) 

- Current laws only regulate the activity of 
psychiatrists (Kazennaya & Divid, 2018) 

- Multimodal psychotherapy approaches 
are most frequently applied by including a 
mixture of all existing psychotherapy 
methods according to the Russian 
Professional Psychotherapeutic League 

E-MH uptake stage: 

- E-MH is one of the main targets by 
government with increased 
investments (Gusev et al., 2019) 

- Russian-Norwegian project (B1804) to 
establish a system of remote mental 
health support in the Arkhangelsk 
County (Rezvy et al., 2019) 

E-MH resources for MHSUs: 

- No established e-MH resources 

- In 2012, a coordinating council for 
telemedicine was created for the 
physician-patient setting (Lemeshko & 
Tepcova, 2017) 

E-MH education for MHPs: 

- Development of guidelines for 
practitioners as part of the Russian-

Knowledge of SG:  

- To date, no established 
research and 
developments of SG  

- Some few SG for 
children, adolescents, and 
students at universities 
for educational reasons 
(Grigoriev, 2015) 

Development of SG for 
MH:  

- To date, no established 
research and 
developments of SG for 
MH 
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recent data 
available) 

- Average 
gaming age was 
33 years; 68% 
were adult 
gamers aged 18 
years and older 

- 45% of all 
players were 
women 

- 36% used their 
mobile phones 
for playing 
games  

(Bulycheva, 2016; Kazennaya & Divid, 
2018) 

MHSUs:  

- People are mostly affected from non-
psychotic disorders (e.g., phobias), 
followed by psychoses, schizophrenia, 
and dementia (Granina, 2019) 

- Psychotherapy is still highly stigmatized 
due to the long history of misuse of power 
by doctors in the Soviet Era (Granina, 
2019) 

 

 

Norwegian project (B1804) (Rezvy et 
al., 2019)  

 

 

 

 

Slovenia 

- Region a: 
Europe & 
Central Asia  

- Income a: High 

- E-MH uptake 
stage b: 
Learner 

- Culture c: 
Collectivistic 
(Score: 27) 

Internet usage 
(Republic of 
Slovenia 
Statistical Office, 
2021a):  

- 83% of 
Slovenians aged 
between 16 and 
74 years 
regularly used 
the Internet in 
2020  

MHC system (Albreht et al., 2016): 

- MHC system is financed through 
compulsory health insurance  

- In 2008, the Mental Health Act was 
created representing the first national law 
regulating MHC delivery  

MHPs:  

- Authorized MHC delivery by 
interdisciplinary teams of psychiatrists, 
psychologists, practical aid nurses, or 
social workers with respective education 
(Albreht et al., 2016) 

E-MH uptake stage: 

- Despite increased psychological crisis 
hotlines during the Covid-19 pandemic 
(Republic of Slovenia, 2021b), almost 
no e-MH promotion by government or 
other professional associations 

E-MH resources for MHSUs: 

- Centre for Digital Wellbeing (2021) 
offering psychological online services 
and information on diet, depression, or 
technology addiction 

Knowledge of SG:  

- To date, no established 
research and 
developments of SG  

Development of SG for 
MH:  

- To date, no established 
research and 
developments of SG for 
MH 
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- 90 % of 

households 

(with at least 

one person aged 

between 16 and 

74 years) had 

Internet access 

in 2020 

Gaming statistics 
(Selak et al., 
2020): 

- 19% of 

Slovenians (N = 

7,449) played 

video games on 

a daily basis in 

2018 

- About 10.2 % 

of surveyed 

population 

showed signs of 

video games 

addiction in 

2018 

- Psychotherapists are mostly oriented at 

CBT, systemic, and psychodynamic 

therapy approaches (Gregoric 

Kumperscak, 2019) 

- Shortage of MHPs (Gregoric 

Kumperscak, 2019) 

MHSUs (Gregoric Kumperscak, 2019):  

- Psychotherapy availability is of concerns 

due do long waiting time and centralized 

help mainly focused on the capital of 

Slovenia  

- Socioeconomic status has a high 

influence on mental health and wellbeing 

with current aims by the government to 

solve inequity  

- Rates of suicides exceeds the European 

average despite governmental efforts and 

campaigns  

- Planned online platform for suicide 

prevention and interventions (Slovene 

Centre for Suicide Research, 2021) 

E-MH education for MHPs (Gregoric 
Kumperscak, 2019): 

- Generally lacking quality and 

education of specialized therapy 

approaches  

South Africa 

- Region
 a
: Sub-

Saharan 

Africa 

Internet usage 
(Statistics South 
Africa, 2018):  

- Only one in 

tenth (10.4%) of 

MHC system: 

- National health insurance system aimed at 

ensuring universal access to MHC 

E-MH uptake stage: 

- E-MH is at an early stage of 

development, though communication 

technology may be a convenient 

alternative solution to provide support 

Knowledge of SG:  

- Serious about Games 
(2021) is the biggest 

gaming initiative for 
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- Income a: 
Upper middle 

- E-MH uptake 
stage b: 
Learner 

- Culture c: 
Individualistic 
(Score: 65) 

 

 

 

 

 

 

 

 

 

 

 

 

South African 
households had 
access to the 
Internet at home 
in 2018  

- About 17% of 
current 
households in 
urban areas had 
Internet access 
at home, only 
2% in rural 
areas  

Gaming 
statistics:  

- 28% of South 
Africans aged 
16 to 64 years 
owned a 
gaming device 
in 2019 (Kemp, 
2020)  

- South African 
“gamers” aged 
16 to 64 years 
played 53 
minutes (on 
average) on a 
daily basis 
(Kemp, 2020) 

considering the inequities in South Africa 
(Petersen et al., 2017) 

- South Africa sets to integrate mental 
health services at a primary healthcare 
level (Shen et al., 2017)  

MHPs:  

- Underutilization and unequal distribution 
between urban and rural areas of trained 
MHPs (Petersen et al., 2017) 

- Authorized MHC delivery by (child) 
psychiatrists, psychologists, nurses, 
counselors, social workers, other 
specialized doctors, or (mental) health 
workers with respective education (WHO, 
2017) 

MHSUs:  

- In 2016, 12-month prevalence of 
psychiatric disorder was 15.9% in South 
Africa (IHME, 2018) 

- MH treatment gap is high with only 1 of 4 
South Africans with a psychiatric disorder 
receiving treatment (Petersen et al., 2017) 

 

to rural caregivers (Jansen & Reid, 
2021) 

E-MH resources for MHSUs: 

- Although previous contact with e-MH 
services was low, the majority of 
surveyed South Africans reported 
willingness to try e-MH services if 
offered (Clough et al., 2019) 

- Mostly telemental health technology 
use (Psychological Society of South 
Africa, 2020)  

E-MH education for MHPs: 

- Guidelines for telepsychology released 
by the Psychological Society of South 
Africa (2020) 

education and social 
impact in South Africa  

- Most SG applications in 
corporate developments 
(Amod & Roodt, 2021) 

Developed SG for MH:  

- To date, no established 
research and 
developments of SG for 
MH 
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- The South 
African (online) 
games market 
shows high 
growth and 
currently boasts 
the second-
largest gaming 
market on the 
African 
continent 
(Independent 
Online, 2020) 

The United 
Kingdom  

- Region a: 
Europe & 
Central Asia 

- Income a: 
High 

- E-MH uptake 
stage b: Front-
runner 

- Culture c: 
Individualistic 
(Score: 89) 

 

Internet usage 
(Office for 
National 
Statistics, 2019):  

- 99% of adults 
aged 16 to 44 
years (N = 
around 41,000 
households) in 
the UK 
regularly used 
the Internet in 
2019  

- About 47% of 
adults above the 
age of 75 years 
reported regular 

MHC system (Tikkanen et al., 2020): 

- Tax-based National Health Service 
including the provision of MHC services  

MHPs:  

- Mild to moderate psychological disorders 
are usually treated by general 
practitioners, whereas inpatient care is 
delivered by specialist mental health 
trusts (Tikkanen et al., 2020) 

- Authorized MHC delivery by 
psychiatrists, clinical psychologists, 
(community psychiatric / mental health) 
nurses, social or community support 
workers, mental health pharmacists, and 
other staff currently working with clients, 

E-MH uptake stage: 

- Since 2014, e-MH applications have 
strongly been targeted in England as 
the frontrunning e-MH part of the UK 
(Gaebel et al., 2020) 

- MHC strategies have increasingly 
addressed e-MH solutions (Gaebel et 
al., 2020) 

- The Mental Health Five Year Forward 
View in 2016 committed to expand 
access to e-MH services and to invest 
in digital infrastructure (The 
Independent Mental Health Task 
Force, 2016) 

- NHS England supports digitally 
advanced mental health trusts to 

Knowledge of SG:  

- SG development in the 
UK started with the main 
objective to increase 
economic growth in 
creative industries (Mayer 
et al., 2013) 

- Nowadays, main focus of 
SG is on health and 
education (Mayer et al., 
2013) 

- Besides Scandinavian 
countries, the majority of 
SG research is 
concentrated in the UK 
(Susi et al., 2007) 
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Internet usage 
in 2019 

Gaming 
statistics:  

- 86% of 
individuals aged 
16 to 69 have 
played mobile 
or computer 
games in 2019 
(Watts, 2020) 

- About 7% of 
surveyed UK 
adults (N = 
about 500) aged 
18 years and 
older spent 
more than seven 
hours per week 
for playing 
video games in 
2020 (Limelight 
Networks, 
2021)   

 

such as counselors (Royal College of 
Psychiatrists, 2015) 

- CBT, behavioral activation, interpersonal 
therapy, EMDR, MBCT, DBT, 
psychodynamic therapy, and humanistic 
therapy are recommended therapy 
approaches by professional UK bodies 
(Rethink Mental Illness, 2021) 

MHSUs (McManus et al., 2016):  

- About 17% met the criteria for mental 
health disorders in England in 2014  

- 39% of adults (aged 16-74) with anxiety 
or depression symptoms accessed mental 
health treatment in England in 2014  

become Global Digital Exemplars 
(NHS England, 2017) 

- E-MH services currently play a minor 
role in Wales, Scotland, and Northern 
Ireland (Gaebel et al., 2020) 

E-MH resources for MHSUs: 

- Web and smartphone apps for 
depression, anxiety, or stress are 
publicly available through the National 
Health Service Apps Library (Bennion 
et al., 2017) 

- Increasing e-MH use in England, with 
two out of three general practitioners 
now already using e-MH solutions for 
the treatment of depression (Foley & 
Woollard, 2019) 

E-MH education for MHPs (Gaebel et 
al., 2020): 

- Lacking knowledge and guidance 
regarding the implementation of 
available and effective e-MH resources  

- Integrating e-MH in general health 
policies and wider cross-government 
policies for further development of e-
MH 

- Several UK based 
universities have taken 
the opportunity to build 
SG research groups, 
teams and institutes 
(Mayer et al., 2013) 

- SG gain more attention 
and are expected to be 
part of the UK policy 
agenda and corresponding 
research funding bodies 
in the future (Mayer et 
al., 2013) 

Developed SG for MH:  

- StreetWise supports skill 
development within 
forensic mental health 
service users (Reynolds et 
al., 2017) 

- Kai’s Sanctuary supports 
children to manage their 
emotions by mindfulness 
CBT techniques 
(Brightlobe, 2021)  
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Note. CBT = Cognitive-behavioral therapy; DBT = Dialectical behavior therapy; EMDR =Eye movement desensitization reprocessing; E-MH = E-mental health; 

IBIs = Internet-based interventions; ICBTs = Internet-based cognitive-behavioral therapy; MBCT = Mindfulness-based cognitive therapy; MH = Mental health; 

MHC = Mental healthcare; SG = Serious games; UK = United Kingdom. 
a
 = Categorization of both regions and income according to The World Bank (2021).  

b
 = Score-building and categorization of cultural type, either collectivistic or individualistic, according to Hofstede Insights (2021a). Scores are located on a scale 

between 0 and 100. In case of the individualism scale, a score under 50 is considered as collectivistic culture, whereas scores above 50 are perceived as 

individualistic culture. 
c 
= See chapter 6.3.3 for categorization of e-MH uptake stage.  

d 
= Not all SG have been RCT evaluated yet.  

   

 



96     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

  

6.3 Survey preparation and conduction 

The following section describes the survey design, operationalization of variables, and 

recruiting techniques. Accompanying steps, such as submission for ethics approval, 

translation, and piloting process are also discussed in detail.   

6.3.1 Survey design, background, and adaption 

Survey background. Two versions of a self-developed cross-sectional online survey were 

conducted based on Eichenberg et al. (2016a) to capture psychotherapeutic SG knowledge, 

usage, and uptake intentions for both MHSUs and MHPs.7 Among the first, Eichenberg et al. 

developed, piloted, and conducted both self-administered survey-instruments to assess 

German-speaking psychotherapists’ and MHSUs’ stances regarding SG usage in the 

psychotherapeutic context in 2015. The development and composition of the questions were 

oriented toward prior surveys conductions concerning psychotherapists’ media usage 

behavior in clinical practice by Eichenberg and Kienzle (2011) and Wangberg et al. (2007; 

see attitude toward e-therapy scale). This study’s attitude formation statements concerning 

SG usage in mental health treatment were particularly based on Schröder’s et al. (2015) 

questionnaire about therapists and patient attitudes toward psychological online interventions 

(APOI). These scales and outcome measures enabled the building of UTAUT predictor scales 

(see Section 6.5.5), following the studies of Baumeister et al. (2014b) and Ebert et al. (2015). 

Survey design. The surveys available in the language of the respective country took about 

15 minutes for mental health clinicians and 10 minutes for MHSUs to complete. The MHSU 

survey contained 36 questions, whereas the clinician survey comprised 44 items, mostly 

multiple-choice questions with forced responses. Even though requiring responses has been 

critically analyzed from an ethical viewpoint, forced answer choices have been recommend 

because they minimize item nonresponse rates and, thus, improve data quality (Groves, 2004). 

This present study followed the forced-choice design implemented in the Eichenberg et al. 

(2016a) study. Questions that require text entry were left as optional for the respondents.  

An electronic consent form preceded the survey. The official consent letter, entitled 

“Survey about Attitudes toward SG use in Mental Health Treatment”, included all the 

 

7 For further information regarding survey development, see Eichenberg et al. (2016a). 
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necessary informed consent elements: naming study investigators and research purpose, short 

explanation of SG, notifying the survey respondents regarding the time it takes to complete 

the survey, making the respondent aware regarding confidentiality of data protection, 

voluntary participation, and approval by ethics. Additionally, the contact data of the study 

investigators were provided in case of technical problems or questions. Skip logic built-in 

algorithms determined the consent and eligibility of survey participants. In addition to the 

official consent letter and the introduction to two explanatory SG with graphical images (see 

Section 6.3.2), both surveys consisted of eight sets of questions adapted to either the MHSUs’ 

or MHPs’ context:  

(1) Demographic and (work) background characteristics 

(2) General application of electronic devices and media use 

(3) Expertise and practical experiences with playing computer and video games 

(4) Knowledge and practical experiences with SG 

(5) Prior experience with other e-MH applications 

(6) Requirements concerning SG utilization in mental health treatment  

(7) Attitudinal statement items regarding therapeutic SG usage 

(8) Positive and negative aspects regarding SG use in mental health treatment  

Further work-related items were added to the survey for MHPs, such as for which 

disorders, severity degree, or age groups they would consider usage of an SG appropriate.  

Survey adaption per country. To ensure comparability between countries, questions or 

response options were not altered except for translations and other language adjustments. 

However, the globally differing education systems required adaption for the item asking 

MHSUs about their highest school qualification. Adjustment was required also for the 

question regarding MHPs’ occupational backgrounds due to differing regulations and 

authorizations of treatment delivery in the respective countries (see Subchapter 6.5 for coding 

and operationalization, and Subchapter 6.2.3 for country profiles). In single cases, country-

specific items or response options, such as in the Netherlands, Italy, and South Africa, were 

added for nationally focused evaluations by the cooperation partners but were removed for the 

country comparisons due to consistency reasons. On the other hand, the Chinese cooperation 

partners omitted some questions or answer choices due to ethical and privacy reasons (see 

Table 9 and Chapter 7 for skipped questions or answer choices).  
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6.3.2 Introduction and description of serious games 

Two SG specifically developed to treat mental health problems were described in terms of 

objective, functionality, target group, accessibility, and evidence of effectiveness after the 

introductory page with the informed consent. Graphical images were added to the game 

description to provide participants with an idea of their design.  

First, SPARX an interactive 3D fantasy game to treat depression among adolescents 

between 12 and 19 years old (see Subchapter 3.1) was selected for demonstrations reasons. 

SPARX is already publicly recognized, particularly in New Zealand and other English-

speaking countries, has proved effectiveness through controlled evaluation studies, and 

addresses depression as one of the major public health challenges (Patel et al., 2018; see 

Figure 8).  

Figure 8 

SPARX with images of the fantasy world and avatar (used with permission of the copyright owner © 

Auckland UniServices Limited) 

 

To display the variability of SG regarding targeted mental health issues and audiences, 

SCOTT was chosen as the second introductory example including graphics (see Appendix 

E1). SCOTT enhances the perception of emotions of adults who suffer from autism spectrum 

disorders. The training software displays 40 different emotions through facial expressions, 

prosody, and short movie sequences of social interactions displayed by actors. The 

recognition of emotions can be varied regarding different degrees of difficulty. SCOTT was 

developed by a German research group and is, therefore, only currently available in the 

German language. The program can be used online for free. SCOTT has been evaluated and 

even investigated in terms of underlying neurobiological mechanisms, with the findings 

indicating the program improved social-cognitive performance (Rosenblau et al., 2020). 
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6.3.3 Operationalization of variables  

Individual variables. For both samples, individual outcome measures predefined by 

Eichenberg et al. (2016a) and relevant for statistical analyses are summarized in Table 9. 

Scale-building of UTAUT predictors and their reliability are discussed in detail in Chapter 

6.5.5.  
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Table 9 

MHSUs’ and MHPs’ individual outcome variables relevant to statistical analyses including item formulation and design  

Model category  Variable Items  Item design   

Demographic 
characteristics 

MHSUs:  
Gender, age, education a, country of 
residence 
 
MHPs:  
Gender, age, occupation b, country of 
work, therapy (work) experience (in 
years) c, psychotherapeutic modality 

see item formulations in surveys Single-choice and multiple-choice questions 
including free text comments 

(Serious) gaming 
experiences 

Level of expertise of computer- and 
video games 
 

How would you rate your knowledge 
about games (e.g., computer or video 
games)? 

Four-point-scale:  
From 1 (no knowledge) to 4 (expert 
knowledge) 

Prior (private) experience with 
computer and video games d 

Have you ever played games (e.g., 
computer or video games) on any digital 
devices? 

Dichotomous single-choice-question:  
0 =Yes and 1= No 

Do you currently play games (e.g., 
computer or video games) on any digital 
devices? 

Dichotomous single-choice-question:  
0 =Yes and 1= No 

(General) knowledge of SG concept 
 

Have you previously heard of SG? 

 
Dichotomous single-choice-question:  
0 = Yes and 1= No 

MHSUs:  
Practical experience with SG 
(beyond psychotherapy) e 

 
Have you ever played SG? 
 

 
Single-choice-question:  
1 = Yes, I currently play SG, 2 = Yes, I have 
played SG in the past, 3 = No.  
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Model category  Variable Items  Item design   

 MHPs:  
Practical experience with SG (within 
psychotherapy / with patients or 
clients) e 

 
Have you ever played SG with your 
clients? 

 
Single-choice-question:  
1 = Yes, I currently use SG with my clients, 2 
= Yes, I have used SG with my clients in the 
past, 3 = No.  

E-MH treatment 
experiences 

MHSUs:  
Prior use of OC e 
 

 
Do you have any experience using OC? 

 
Single-choice-question: 
1 = Yes, I currently use OC, 2 = I have used 
OC in the past, 3 = No, because I did not 
need it, 4 = No, because I did not know about 
it.  

Prior use of IBIs e Do you have any experience using IBIs? Single-choice-question:  
1 = Yes, I currently use IBIs, 2 = I have used 
IBIs in the past, 3 = No, because I did not 
need them, 4 = No, because I did not know 
about them.   

MHPs:  
Prior use of IBIs e 
 
 

 
Do you have experience using IBIs with 
your clients or patients? 
 

 
Single-choice-question:  
1 = Yes, I currently use IBIs, 2 = I have used 
IBIs in the past, 3 = No, because I did not 
need them, 4 = No, because I did not know 
about them.   

UTAUT predictor: 
Social influence     
(scale building) 

Requirements / functions of SG use 
in mental health treatment 
 

6 statement-items about requirements of 
SG use in mental health treatment 
 

Five-point scale:  
from 1 (not necessary) to 5 (strictly 
necessary) 
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Model category  Variable Items  Item design   

UTAUT predictor: 
Positive and negative 
performance expectancy 
(scale building) 

Favorable and skeptical attitudes 
toward SG use in mental health 
treatment  

16 statement-items about perceived 
usefulness and risks of SG use in mental 
health treatment 

Five-point scale:                                      
from 1 (strongly disagree) to 5 (strongly 
agree) 
 

UTAUT: Technology 
acceptance (Dependent 
variable) 

Behavioral intention to use SG in 
mental health treatment  

Can you imagine using SG (with your 
patients or clients)? 

Dichotomous single-choice-question:  
0 = Yes and 1 = No 

Note. IBIs = Internet-based interventions; OC = Online counseling; SG = Serious games. In the surveys, the term psychological online interventions was used as 
synonymous term for IBIs and explained prior to the question.  
a = Question adapted according to country and corresponding educational systems based on the original English-speaking and most frequently used version in:  
China, Mexico, the Netherlands, and South Africa (adding primary school as category each) as well as Germany (additional middle school classifications).  
b = Question adapted according to country and corresponding authorization of mental health treatment delivery based on the English-speaking and most 
frequently used version in: Germany (limited to psychotherapists with different backgrounds / specializations) and Italy (limited to psychiatrists, psychologists, 
and psychotherapists).  
c = Question about work experience was skipped in China to limit demographic information. 
d = Items were combined for statistical analyses.  
e = Items were dichotomized for statistical analyses.  
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Country variables. Individual outcomes, including country of residence, were collected via 

the surveys (see Table 8), whereas the other country variables, such as (1) the e-MH 

development stage of a country and (2) the cultural type, were assessed afterwards.  

The assessment of countries regarding their e-MH dissemination level was based on the 

categorizing approach that Topooco et al. (2017) applied for their European stakeholder 

survey about digital treatments for depression:  

A distinction of participating countries (as ‘frontrunners’, ‘learners’ and ‘followers’) 

was made a priori to the survey. The Netherlands, Sweden, and the United Kingdom 

(UK) has in relation to other European countries come far in terms of inclusion of e-

health and presence of digital treatment approaches, therefore these countries were 

considered ‘frontrunners’ in the field. In Germany, Spain and Switzerland, health 

technologies are currently evolving and these countries were categorized as ‘follower’ 

countries. In France and Poland the current experience and practice of e-health is 

limited, and these countries were considered ‘learner’ countries. (pp. 2-3) 

More information about the e-MH stage categorization by Topooco et al. (2017) was not 

available, despite efforts to contact the study authors. However, the paper by Topooco et al. 

creates the impression that no extensive categorization approach – by either following a 

checklist or involving complex underlying category systems – was applied. Hence, the cited 

description including country examples and additionally studied literature (see Section 6.2.3 

for country profiles), served as basis for discussing with each collaboration partner whether 

their country was considered as an e-MH frontrunning (with already successfully 

implemented e-MH solutions and, thus, increased e-MH or eHealth presence), a follower 

(with evolving e-MH technologies and increased dissemination efforts in the future), or a 

learner country (with limited e-MH developments, usage, and awareness and without any 

recognizable dissemination efforts in the future ). On this basis, Australia, the Netherlands, 

New Zealand, and the UK were perceived as e-MH frontrunners, whereas Canada, Finland, 

Germany, and Italy were rated as followers and China, Mexico, Russia, Slovenia, and South 

Africa were categorized as learner countries in terms of e-MH dissemination. Later, country 

classifications (see Table 8 in Section 6.2.3) were reviewed and confirmed by an independent 

expert in cross-cultural e-MH acceptance research, with additional thoughts about Canada 

(current extension of e-MH resources due to COVID-19 pandemic) and Italy (increased VR 

therapy research) eventually becoming e-MH leading countries in the future.  

As introduced in Chapter 5, the dimension of individualism and collectivism is the key 

cultural value for determining differences between countries (Triandis, 2001). Hence, the 
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countries in this study were additionally classified according to either the individualistic or 

collectivistic society type, especially since other categorizing approaches, such as 

geographical proximity, would have led to heterogenous or small subgroupings with no 

sufficient research background. For instance, China would have been either combined with 

the geographical closest, but culturally highly diverse countries, such as Australia or New 

Zealand, or would be a group of its own, resulting in small sample comparisons. Thus, 

grouping countries by their culture is not only based on stable research background, but also 

ensured proper statistical analysis. Hofstede (2011) provides the most reliable source for 

determining collectivistic and individualistic cultures in addition to other cultural values. 

Scales and scores for each cultural dimension, such as individualism, were generated for over 

70 countries and were, in turn, used to define nations regarding their individualistic or 

collectivistic culture:  

The scale runs from 0 – 100, with 50 as a mid-level. The rule of thumb is that if a 

score is under 50 the culture scores relatively LOW [sic] on that scale and if any score 

is over 50 the culture scores HIGH [sic] on that scale. In the case of IDV 

[individualism] – the LOW [sic] side (under 50) is considered ‘Collectivist’ and above 

50 considered ‘Individualist’. (Hofstede Insights, 2021b, “What is the range of scores” 

section) 

6.3.4 Ethics submission, translation, and piloting process 

After the selection of suitable cooperation partners (see Appendix A1), the ethics 

approval process was initiated in all countries, as well as additional collaboration agreements 

and regulations in terms of piloting, recruiting, and publication.  

Ethics approval. Ethical approval was granted for the online survey conductions in the 

following countries: Australia, Canada, Germany, Mexico, the Netherlands, New Zealand, 

South Africa, and the UK. Ethical approval was not obtained within China, Finland, Italy, 

Russia, and Slovenia in consultation with fellow cooperation partners since the survey 

objective was beyond the scope of the corresponding ethics boards. However, the 

collaboration partners in China, Finland, Italy, Russia, and Slovenia reviewed the study 

material and procedure with regards to international ethical standards. This procedure was in 

line with other international comparison studies confronted with country-specific ethics 

processes (see Clough et al., 2019).  
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Translation. The original questionnaires were administered in German by Eichenberg et 

al. (2016a). Those German surveys were translated by the study author and reviewed and 

adjusted by one English native speaking researcher in New Zealand in several iteration and 

review circles. The jointly developed English-speaking surveys based on New Zealand 

English were first piloted, validated, and only distributed in New Zealand. This procedure was 

chosen so adjustments could be made, if necessary, before passing the surveys onto the other 

cooperating countries. After successful survey conduction in New Zealand, the collaboration 

partners in the other English-speaking countries, such as Australia, Canada, South Africa, and 

the UK, were contacted. The partners had only to convert spelling and wording according to 

the English language native to their country. At least one fellow researcher of each 

collaborating country where English is the primary natively spoken language was required to 

review both surveys.  

Countries, such as China, Finland, Italy, Mexico, Slovenia, and Russia translated the 

questionnaires into their first language, followed by an extensive review and adjustment 

process in comparison with the English survey versions. The translation circles were 

performed by at least one bilingual researcher (English and other respective language). This 

translation procedure did not involve formal back translation: “the ‘re-translation’ of the 

translated questionnaire back into the original language and the subsequent comparison of the 

original version and the back translation” (Behr, 2017, p. 573). Back translation remains a 

controversial method despite its heightened attention, specifically in cross-cultural 

psychological research in the past 50 years (Behr, 2017). The back translator’s language 

competencies, methodological knowledge, skillset, and implementation practices can affect 

the translation quality, according to Behr. Additionally, the concept of back translation 

hinders cultural adaption that goes beyond literal translation (see also Braun, 2014). Other 

international e-MH acceptance studies have selected a multistep forward translation approach, 

including pretests, reviews, documentation, and adaptions during the entire process (see 

Clough et al., 2019; Topooco et al., 2017). Particularly in the health research field, a growing 

body of evidence advises abolishing back translation as a valid translation quality assessment 

tool (Dept et al., 2017). Major survey centers and programs, such as the European Social 

Survey or the U.S.: Census Bureau, have excluded back translation from their translation 

guidelines (McKenna & Doward, 2005).  

Piloting. Since the original surveys were already conducted in Germany, and since 

English versions were extensively revised and tested in New Zealand, only a short piloting 

process was predefined and performed in each country. A pretest of the online surveys was 
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conducted in each country, respectively for both target groups by asking five survey testers 

from each respondent group. The survey was tested both in its paper-pencil and online-

versions, since some countries, such as Mexico and China, also used the paper-pencil versions 

due to accessibility reasons. The aim of this procedure was to ensure that the items of both 

questionnaires were understandable and correctly displayed with the help of the online-

survey-software. In the adapted cover letter for the pretest, piloting testers were informed that 

this was a preliminary survey to determine the appropriateness of items. The testers were 

asked to add a comment on the feedback question on the final survey page regarding any 

incomprehensibility. Finally, piloting feedback (e.g., mostly concerning survey length, 

technical issues, etc.) was discussed and, in some cases, implemented with the help of the 

cooperation partners.  

6.3.5 Survey recruiting process 

Survey software. Self-administered anonymous surveys were placed on the web-based 

survey platform SurveyMonkey, except for Australia, China, the Netherlands, and Russia (see 

Appendix A1). The use of university own online survey software was either required by the 

countries’ ethics boards (e.g., Australia and the Netherlands) or by the collaboration partners 

themselves (e.g., China and Russia) due to practical conduction reasons. Regardless of the 

selected online survey platform, each subject was assigned a computer-generated survey user 

ID. No identifiable information was collected, hence eliminating the risk of connecting survey 

answers to the respondents, guaranteeing anonymity. In China and Mexico, paper-pencil 

versions were additionally handed out to guarantee access to the surveys for those without 

media devices, as strongly suggested by the cooperation partners. However, it is noteworthy 

to acknowledge that forced-answering and survey completion time are more difficult to 

control in paper-pencil questionnaires.  

Recruiting strategies. The MHPs were identified by contacting in- and outpatient 

psychological clinics and private practices, universities including psychological institutes and 

study programs, psychotherapeutic and psychological associations, organizations or 

conferences, professional mailing lists, online-forums, or social media groups, such as 

Facebook or LinkedIn. The MHSUs were recruited through approaching in- and outpatient 

psychological clinics, online self-help groups or Internet forums for mental health problems, 

patient organizations or mental health associations, and social networks, such as Reddit, 
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Facebook, or LinkedIn. The admins of Internet forums or groups on social media were 

contacted for their consent in advance.  

For both convenience samples, online-advertisements were sent to respective 

organizations with attached recruiting flyers with information about the study investigators 

and collaborators, the aim of the study, inclusion criteria, survey duration and link, and ethics 

approval. Organizations were asked to disseminate the survey among their members by 

emailing the survey link, embedding it in a newsletter, or posting it on their website or social 

media channel.  

Supervision and recruiting support by the countries. The principal study investigator of 

this PhD research supervised the ethics submission process, translations preparations, 

piloting, and the dissemination of the surveys in all countries, supported and advised by a 

local supervisor regarding appropriate recruiting strategies (see Appendix A1). In addition to 

supervision duties, the principal study investigator was actively involved in the recruiting 

activities in all countries. For example, the recruiting of participants was solely taken over by 

the principal study investigator in New Zealand and the UK. However, additional recruiting 

resources and support were commonly administered by the local supervisor, which was vital 

in the non-English-speaking countries due to language barriers.  

Survey recruiting period. Mainly web-based questionnaires were conducted between 

November 2016 and November 2020, with different starting points and durations in each 

country due to ethics processes of varying length, change of collaboration partners, shortage 

of recruiting resources, or slow recruiting uptake and responses (see Appendix A1). Since the 

New Zealand samples also served as the validation group for the English-speaking surveys, 

their starting point of the survey in November 2016 was particularly early compared with the 

other countries. Except for the long survey durations in China, Finland, and Slovenia between 

2017 and 2019, data collection of the other eight countries was commonly performed between 

2019 and 2020 with collection periods between six and 12 months. Therefore, the last survey 

collection periods occurred during the COVID-19 pandemic (see Subchapter 8.2 for a 

methodological review).  

Incentives. Due to the tight survey conduction deadline in the Netherlands, incentives 

were exceptionally offered, as required by the collaboration partners (see Appendix A1).  
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6.4 Survey evaluation 

The cross-sectional international surveys compiling quantitative and open answer formats 

required both statistical analysis and qualitative data evaluation.  

6.4.1 Quantitative evaluation  

In the following, the main evaluation strategy of (general) linear mixed models (GLMMs), 

is described regarding its approach, preconditions, and conducting. Additional quantitative 

evaluation methods applied for descriptive statistics and group comparisons are further 

depicted. The samples of MHSUs and MHPs were separately analyzed using SPSS Statistics 

27, by setting a significance level of alpha < 0.5. 

6.4.1.1 (General) linear mixed models 

Definition. In this present study, (1) GLMMs for the binary main outcome (i.e., usage 

intentions of SG) and (2) linear mixed models (LMMs) for continuous outcomes (i.e., both 

positive and negative performance expectancy) were conducted. The GLMM as the main 

model was performed to determine which predictors increase or decrease SG application 

chances in mental health treatment (see hypotheses in Sections 6.1.1. and 6.1.2). The LMMs 

as side models were exploratively tested to obtain more information on the UTAUT-based 

expectancy scales. Social influence was not further exploratively analyzed apart from its 

predicting nature on technology adoption. According to Field (2013), (G)LMMs model values 

of a dependent variable as a linear combination of fixed effects and variance parameters 

mostly referred to as random effects. Parameter estimation is based on the maximum 

likelihood estimation (MLE) in contrast to the general linear models using the ordinary least 

squares (OLS) method (Heck et al., 2014).  

Advantages. (G)LMMs are particularly suitable for analyzing hierarchically organized data 

by considering both the individual level and the group level (Van de Walle et al., 2015), as 

applicable to this study. Several authors have argued that a nested data structure requires 

consideration of different analysis levels, otherwise the dependency between residuals 

resulting from the hierarchical data structure could potentially violate the preconditions of 

OLS-based methods (Field, 2013; Heck et al., 2014). Consequently, parameter estimates 

might be biased due to underestimated standard errors (Langer, 2009). Even though the 

missingness of data is limited in this present work, (G)LMMs are specifically helpful 
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regarding their parameter estimations for incomplete data sets. The simultaneous 

consideration of both continuous and categorial predictors is also considered as beneficial 

(Field, 2013) due to the high number of binary and ordinal variables in this present work.   

Sample size. Ever since (G)LMMs – also known as multilevel models – have been used, 

the question of the preconditional number of cases has been asked (Pötschke, 2019). This 

point applies both to the sample size on the individual level (Level 1) and to the number of 

entities on the group level (Level 2), as stated by Tonidandel et al. (2014). Formerly, Kreft 

(1996) advocated the 30:30 rule (i.e., at least 30 individuals per groups and a minimum of 30 

different groups). The first condition could be easily fulfilled in this research work by 

including more than 30 individuals per country and per target group, but the number of 30 

countries was more difficult to achieve. However, requirements for sample sizes, especially 

for small cases on the group level, have changed due to the advancement of specified 

multilevel analyses and softwares (Maas & Hox 2005). In this case, a small number of cluster 

level cases plays a vital role for cross-country comparative research (Heck et al., 2014). First, 

some case numbers are limited in real life. For instance, Germany has only 16 counties for the 

comparison of the German states. Second, practical data collection reasons might also restrict 

the number of valid group entities (Jäckle & Schärdel, 2017; Pötschke, 2019). Accurate 

estimation is possible even with a small case number on Level 2 if robust estimators, such as 

restricted MLE, are applied (Hox et al., 2010). Research studies in various application fields 

successfully provided multilevel analyses with fewer than 20 units (countries) on the second 

level (see Stecker & Tausendpfund, 2016). For instance, Pituch and Stevens (2016) claim that 

their fixed and random effects were accurately estimated even though they had only 10 groups 

on Level 2. Therefore, a robust estimation (the restricted MLE) was chosen as the respective 

estimation technique for this study. However, despite the usage of robust estimation 

corrections and promising findings of studies with fewer than 20 cases on Level 2, the number 

of elements on the second level remains more important for the correct estimation of variance 

components than first-level entities (Langer, 2009, 2010). This still implies careful 

interpretation of results in case of small case numbers (Pötschke, 2019; Tausendpfund, 2020). 

Centering and standardization. As general linear models, (G)LMMs require normal 

distribution (see Section 6.5.3) and absence of multicollinearity (Field, 2013). The latter 

aspect is examined using a correlation matrix of relevant model predictors as part of regular 

data preparation (see Section 6.5.5). Another obligatory standard for multilevel analysis is the 

centering of continuous predictors to avoid multicollinearity and to facilitate the interpretation 

of the regression constants at the same time (Field, 2013; Tausendpfund, 2020). Subtracting a 
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person’s observed value from the general mean across all groups (grand mean centering) or 

from the respective mean of the group (group mean centering) are the most common 

centering techniques (Tausendpfund, 2020). Most multilevel analyses apply one of the two 

mentioned centering techniques (Field, 2013) without additionally dividing the mean by the 

standard deviation, also known as z-standardization. The additional standardization puts 

different variables on the same scale which makes the interpretations of findings comparable 

(Moeller et al., 2015). Moreover, z-standardized continuous predictors further simplify outlier 

detection (Fidell & Tabachnik, 2003), which is described in Subchapter 6.5.4. Hence, this 

standardization was selected as an alternative approach to centering by following one of the 

most recent multilevel approaches by Tausendpfund (2020).  

Coding. Most variables, either already binary or continuous, required no further (re)coding, 

except for categorial predictors. The coding of categorial variables should be elected with 

consideration of the research question (Cohen et al., 2003) and with the number of included 

model parameters. Heck et al. (2014) argue that the number of predictors should be kept as 

low as possible to avoid models becoming overcomplex and, thus, statistically unstable to 

estimate. However, dummy coding creates additional (dummy) variables and, therefore, 

increases the number of model parameters. Hence, categorial variables with several answer 

options that were not reasonable to combine anyway, such as e-MH uptake stage in both 

surveys or the education levels in the MHSUs’ questionnaire, were not dummy coded but 

determined regarding their reference category (see Subchapter 6.5).  

Procedure. The mixed models were successively built according to the following 

multilevel steps (Tausendpfund, 2020): (1) random-intercept-only model (null model), (2), 

individual and context model, and (3) cross-level interactions. (1) The random-intercept-only 

model, representing the variance of the dependent variable, was estimated with country 

affiliation on Level 2 and with no other explanatory variables (Tausendpfund, 2020). The 

model serves as reference for advanced models and as the basis for the calculation of the 

interclass correlation coefficient (ICC). Then, both (2) the individual and group variables 

jointly entered the model, even though multilevel analyses commonly insert a prior model 

including only Level 1 predictors (Pötschke, 2019). However, since individual- and context-

level effects on the dependent variable are always estimated separately, even if combined in 

one model (Tausendpfund, 2020), the individual model was dispensed. Moreover, the high 

number of Level 1 predictors already required several separation and model steps, oriented 

toward prior e-MH acceptance research, including several contextual-led model steps (see 

Apolinario et al., 2020; Hennemann et al., 2016). Notably, assumptions about model 



SERIOUS GAMES IN MENTAL HEALTH TREATMENT                     111 

 

improvements only by context variables are hampered when combined with individual 

predictors. Even though the goodness of models was analyzed afterwards to guarantee 

precises estimates (see Chapter 7), model prediction assessment was not the primary research 

aim. Therefore, this restriction about model prediction was not considered problematic. 

Finally, the effect of an individual characteristic can depend on the context, which is known 

as (3) cross-level interaction (see Figure 9). As in conventional regression analyses, 

interaction terms are created by multiplication (Tausendpfund, 2020). The model steps are 

summarized as follows:  

(1) Random-intercept-only model with country (N = 13 countries) on Level 2  

(2) Random-intercept model with Level 1 and Level 2 predictors  

- Random-intercept-only model + demographic (Level 1) and country variables 

(Level 2) 

- Previous model + (Serious) gaming variables (Level 1) 

- Previous model + e-MH treatment experience variables (Level 1) 

- Previous model + UTAUT predictors (Level 1) 

(3) Cross-level interactions with Level 1 and Level 2 predictors 

-  Previous model + interaction of UTAUT predictors (Level 1) and cultural type 

(Level 2) 

As observed from the model steps, the majority of variables represent Level 1 predictors, 

such as demographic, (serious) gaming, e-MH treatment experiences, and UTAUT predictors. 

The e-MH uptake stage of a country (frontrunner, follower, and learner country) and the 

cultural dimension (collectivistic or individualistic) were the only variables on the group 

level. As depicted in Figure 9, both country variables were tested regarding their direct effect 

on SG acceptance. Due to more conclusive study findings, only culture was additionally 

investigated regarding its moderating influence on the relationship between UTAUT 

predictors and SG usage intentions.    
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Figure 9 

Cross-level interactions of UTAUT predictors and cultural type  

 

ICC. Based on the random-intercept-only model, the ICC (the ratio between the variance at 

the aggregate level to the total variance) was computed (Pötschke, 2019). The ICC provides 

an indicator for proceeding with multilevel modeling. Values above 0.05 confirm the 

multilevel approach (Heck et al., 2014). However, logistic multilevel models require adapted 

ICC calculations since Level 1 residual variance is scaled to 1 in GLMMs (Heck et al., 2014). 

Hence, Heck et al. provided an assumed value of π2/3, approximately 3.29, for the Level 1 

variance component obligatory for ICC calculation. Thus, the ICC for the GLMM was 

additionally computed with the approximated value of 3.29. The ICC calculations for both 

GLMMs and LMMs were only determined for the random-intercept-only model, as suggested 

by Raudenbush and Bryk (2002), even though some authors have recently conducted ICC not 

only for the random-intercept-only model (see Rabe-Hesketh & Skrondal, 2012), but also for 

the advanced models. Again, specialized model fit analyses were not the primary subject of 

this research which is why the ICC was only calculated to affirm the multilevel procedure.  

Model fit. Linear regression provides an easily understandable measure, the (corrected) R2, 

for the assessment of model quality, which is, however, not applicable to mixed models 

(Tausendpfund, 2020). The -2 log likelihood values of (G)LMMs and the Akaike’s 

information criterion (AIC) for LMMs and the Akaike corrected information criterion (ACIC) 

for GLMMs are deemed reasonable (Hox et al., 2010) for assessing the goodness of models 

based on (restricted) MLE. Alternatively, Bayesian information criterion (BIC) for both 
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LMMs and GLMMs can be additionally reported which follows the same principles as AIC or 

ACIC (Tausendpfund, 2020). Absolute values of -2 log likelihood and AIC or ACIC scores 

cannot be interpreted directly (Pötschke, 2019). However, the closer the value is to 0, the 

better the model fit of the data (Tausendpfund, 2020). In addition, likelihood-ratio tests were 

applied to compare the respective model fits statistically:   

Likelihood ratio test (LRT) is widely used for comparing the relative fit of nested 

latent variable models. Following Wilks’ theorem, the LRT is conducted by 

comparing the LRT statistic with its asymptotic distribution under the restricted 

model, a !2 distribution with degrees of freedom equal to the difference in the number 

of free parameters between the two nested models under comparison. (Chen et al., 

2020., p. 996).  

Hence, a lower -2 loglikelihood deviance of the advanced model compared with the deviance 

of the random-intercept-only model or previous model indicates a better model fit 

(Tausendpfund, 2020).  

For the final model fit assessment, residuals diagnostics were performed by visually 

inspecting the normality and homoscedasticity assumption. Undetected violations of both 

preconditions could affect the reliability of model findings (Field, 2013). Power and effect 

size calculations in the context of (G)LMMs were omitted, especially since there is still no 

established and meaningful approach to determine both power and effect sizes for multilevel 

analyses without suffering from other model limitations (Heck et al., 2014). However, 

confidence intervals were additionally reported for p values.  

6.4.1.2 Other quantitative evaluation methods 

Other evaluations were not hypothesis-driven, but were explorative or as part of 

descriptive statistics. In addition to descriptive analyses, additional mean or group differences 

were calculated with the help of ANOVA or Welch ANOVA – in the event of variance 

inhomogeneity – for more than two groups (Field, 2013, 2018). The Welch ANOVA was 

chosen since the non-parametric Welch method gains the most power when data are normally 

distributed, but assumption of variance homogeneity is violated and sample sizes are 

unbalanced in comparison with the Kruskal-Wallis test (Liu, 2015). Otherwise, t-tests or 

Mann-Whitney U tests in case of heterogenous variances were calculated for two group 

comparisons. To assess proportion differences between subgroups, the chi-square test was 

performed (Field, 2013). In addition, effect sizes were calculated for all group or mean 
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differences: Cohen’s d for t-test, Pearson correlation coefficients r for Mann-Whitney U test, 

eta square η² for ANOVA, Phi ϕ for 2x2 crosstabs, and Cramer’s V for more than 2x2 

crosstabs within chi-square analyses (Lenhard & Lenhard, 2016). In case of multiple testing, 

corrections, such as Bonferroni or Bonferroni Holm, were applied (Field, 2013, 2018).  

6.4.2 Qualitative evaluation  

Data in open-text fields were manually evaluated with the help of content analysis by 

Mayring (2010b), compiling several techniques for systemic text analyses. Content analysis 

provides established quality criteria, such as the intercoder reliability, and follows rule-guided 

analysis techniques: (1) summarizing, (2) explication, and (3) structuring. As part of the 

summarizing interpretation techniques, the calculation of frequencies per category was 

applied for this study. The so-called frequency analysis of categories is characterized by first 

summarizing and then reducing the content material according to a category system either 

inductively built from the text material or deductively developed via literature research. For 

the initial examination of topics with an explorative nature and few empirical findings so far, 

an inductively created classification system is particularly recommended by Mayring (2010a). 

Inductive category development and subsequent frequency analysis were also mostly applied 

for the analysis of open-text fields in previous e-MH adoption studies (Eichenberg et al., 

2016a; Hennemann et al., 2016; Mayer et al., 2019). The main inductive category-building 

techniques of (1) paraphrasing, (2) generalization, and (3) reduction, help to induce and create 

preliminary categories. Several feedback loops are suitable to revise and reduce categories, as 

described in more detail in Figure 10.    
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Figure 10 

Procedure of qualitative content analysis by Mayring (2010a, 2010b) 
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Intercoder reliability. Even though these types of reliability measure are not comparable to 

quantitative evaluation standards, intercoder reliability helps to contribute to methodical, 

objective outcomes (Mayring, 2010b). According to Mayring (2010a), high intercoder 

reliability is achieved if several independent coders produce similar coding results. Due to a 

lack of resources, this approach is not applicable. Mayring (2010a) suggests that the same 

person analyzes already coded material again after some time and compares the two codings 

regarding their agreement. The most applied agreement coefficients in qualitative content 

analysis are percentage agreement, Cohen's κ, Scott's π, and Krippendorf's alpha (Schreier, 

2012). Values around .70 are usually considered sufficient (Mayring, 2010a). Since the other 

coefficients, such as Krippendorf’s alpha, require a priori determined evaluation units 

contrary to the inductive category development, simple agreement in percentage was 

determined for this research. The calculated intercoder reliability of 93.6% for the MHSU 

sample and 95.8% for the MHP sample was high due to the short-written answers, which 

were easy to assign. The open question about the best and the worst aspects of SG use was 

coded twice for the Slovenian and the UK samples (both application groups). The countries 

were selected randomly, as long as they were not too similar in terms of language and cultural 

society. The minor variations resulted from translation difficulties and evaluation units that 

were differing in length. Other applied quality criteria based on Schreier (2012) were the one-

dimensionality of the categories, the mutual exclusivity of categories, and exhaustivity. Due 

to the introduction of residual categories, exhaustivity was applied. However, comparatively 

few answers should be assigned to the residual categories, according to Schreier. Technically, 

the qualitative content analysis was conducted with the help of Microsoft Excel. Specialized 

softwares for content analyses, such as MAXQDA, were omitted since the answers were very 

short, often only consisting of one keyword.  

6.5 Survey data preparation  

The following subchapter discusses the preparation steps for data analysis. First, all the 

data collected with the different online survey softwares were implemented into a Microsoft 

Excel data sheet, given that all the survey responses were already digitally available. 

Therefore, paper-pencil versions from Mexico and China were digitalized in advance by the 

respective study supervisors. Since SurveyMonkey was predominantly used as a web-based 

survey platform, its data structure and coding served as a template. Hence, exported data of 

other online survey platforms (Australia, China, the Netherlands, and Russia) were adapted to 
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the coding template if differences occurred. The recoding mainly applied to the multiple 

response sets and to the different response choices of the occupation question in the MHP 

survey as well as the education question in the MHSU questionnaire. Answer selection 

choices for the educational question were comprehensively unified according to The 

International Standard Classification of Education (ISCED), which provides a framework for 

categorizing education programs and for facilitating comparisons of educational systems 

across countries (UNESCO Institute for Statistics, 2015). Educational levels were coded as 

follows: (1) primary education or lower (e.g., primary school, elementary school, or no school 

degree), (2) secondary education (e.g., high school and country equivalent degree), (3) tertiary 

education (e.g., A-level, college, and country equivalent degree), and (4) university education 

or higher (e.g., bachelor, master, and country equivalent degree). The first two education 

stages were later combined due to the low distribution of the first category (N = 4), following 

the coding approach by Clough et al. (2019). Even though response options for the 

educational question in the English-speaking survey versions were already based on this 

globally used reference systems for educational qualifications, some countries, such as China, 

the Netherlands, Mexico, and South Africa, modified the response possibilities to be more 

understandable and relatable for their respective survey audience. The question regarding the 

occupational status was unified as far as possible according to the following English-survey 

based coding: 1 = Mental health counselor, 2 = Mental health nurse, 3 = Psychiatrist, 4 = 

Psychologist, 5 = Psychotherapist, 6 = Social worker, and 7 = Other occupation. Authorized 

professions for mental health delivery particularly differed in Germany and in Italy, since 

only a few occupations (e.g., psychologists and psychiatrists) are allowed to treat people 

psychotherapeutically. Since the professional status has played a minor role in the acceptance 

research of e-MH yet, occupational background was descriptively analyzed but not included 

into the multilevel analyses. Therefore, thorough standardization was not as necessary as for 

the educational level question, which was added to the UTAUT. As described previously, 

additional country-specific items were eliminated for comparison analysis. After this 

preliminary coding, the data were imported to IBM SPSS for the further application of 

inclusion and exclusion criteria.  

6.5.1 Completion, consistency, and plausibility  

Completion rate. The exclusion criteria (e.g., minimum of age, psychotherapy experience 

either as MHSU or MHP, country of residence, etc.) mentioned in Subchapter 6.2 were 
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expanded in terms of completeness and consistency as part of data cleaning. Participants who 

started and passed the disqualification criteria, but who did not finish the survey, were 

considered incomplete cases and eliminated from evaluation (see further discussion in 

Subchapter 6.5.2 about missing values). In addition to the aforementioned exclusion criteria, 

the numbers of dropouts per country are listed in Table 10. Interference statistical analyses of 

completers and noncompleters could not be applied due to different survey platforms and, 

therefore, saving mechanisms of incomplete data (see Section 8.2.2. for a methodological 

review). For instance, incomplete survey respondents in China were immediately deleted due 

to data privacy reasons. Compared with other e-MH research (see Hennemann et al., 2016), 

dropout rates for both target groups were considered high. The novel topic, length of the 

survey, no incentives, and forced-answer design could have led to higher dropout rates when 

summarizing the open feedback question at the end of both surveys. These reasons are in line 

with dropout reasons reported in the literature (see Hoerger, 2010). 

Completion rate was computed without the Chinese sample due to the unknown number of 

incomplete cases. For the sample of MHSUs, the completion rate was 79%. Completion rates 

across the countries varied between 53% in the Australian MHSU sample and 94% in the 

Italian MHSU sample. Accounting only for the exclusion criteria of incomplete MHP surveys, 

also 79% of professionals finished the survey. Across MHPs, completion rates varied between 

65% in Mexico and 97% in the Netherlands. Overall, it could not be assessed how many 

people clicked on the survey or visited the introductory page due to missing saving 

mechanisms of the respective survey platforms, such as SurveyMonkey. The same issue 

applies to the determination of the ratio regarding total distributed surveys and answered 

surveys since a lot of surveys were posted in social media groups with unknown numbers of 

active members who actually read or received the survey invitation.  

Consistency and plausibility. In addition to completeness, several consistency checks were 

conducted, such as completion time and plausibility of answers. Hence, survey respondents 

with exceedingly short survey duration (less than five minutes) were removed from data 

analysis, since “speeders” presumably answer randomly, judge hastily, or skim over 

instructions (Aust et al., 2013). Five minutes was considered as a mild cut-off based on the 

shortest documented completion times during the piloting process. Leiner (2019) suggests the 

calculation of a mean completion time. However, misleading findings are expected, since 

some survey respondents paused the survey or forgot to click the done button, causing long 

survey completion times. The criteria of survey completion time could not be strictly 
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accounted for the included paper-pencil versions of Chinese (N = 24) MHSUs and Mexican 

MHSUs and MHPs (N = 30).  

Plausibility and seriousness of answers were controlled by identifying implausible 

combinations of characteristics (Aust et al., 2013), such as age and years of professional work 

experience among MHPs or age and level of education within the MHSU sample, with the 

help of two-dimensional frequency tables. Additionally, implausible and non-serious answers 

to open questions also served as a plausibility check. Further analyses of response patterns 

were omitted to avoid interfering with culturally specific response behavior (Harzing, 2006), 

which is discussed in Subchapter 8.2.   
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Table 10 

Number and reasons of exclusions for both MHSUs and MHPs 

Coun-
try 

Sample Total 
N  

Excluded:  
Piloting c 

Excluded: 
age under 
18 

Excluded: 
other 
country 

Excluded: no 
psychotherapy 
experience  

Excluded: 
incomplete 
answers 

Excluded: no 
plausible 
answers 

Excluded: 
over survey 
due date b 

Excluded: 
survey time 
under 5 Min. 

Included 
N 

AUS MHSUs 166 2 0 2 6 73 0 0 0 83 
MHPs 135 2 0 4 4 54 1 0 0 70 

CHN a MHSUs 119 2 3 2 38 - 0 0 9 65 
MHPs 233 2 0 2 76 - 1 0 5 147 

CAN  MHSUs 216 8 0 4 13 47 0 0 3 141 
MHPs 220 11 0 2 9 24 1 0 0 173 

FIN MHSUs 109 5 0 4 15 16 0 0 1 68 
MHPs 120 5 0 0 20 14 0 0 0 81 

GER MHSUs 221 5 0 5 17 30 1 0 0 163 
MHPs 162 5 0 9 8 21 2 0 0 117 

ITA b MHSUs 165 6 0 0 14 3 0 0 88 54 
MHPs 152 5 0 0 15 6 2 0 52 72 

MEX a MHSUs 140 2 0 5 20 6 0 0 5 102 
MHPs 216 3 0 6 5 70 0 0 0 132 

NLD  MHSUs 126 3 0 10 25 8 0 0 1 79 
MHPs 135 5 0 1 6 3 0 0 0 120 

NZL MHSUs 244 5 0 15 31 38 0 14 1 140 
MHPs 228 5 0 8 33 42 0 1 0 139 

RUS MHSUs 187 25 0 4 19 40 0 0 0 99 
MHPs 114 2 0 0 10 6 0 0 0 96 

SVN MHSUs 116 6 0 1 8 15 2 0 0 84 
MHPs 107 3 0 1 12 30 1 0 0 60 

SAF  MHSUs 209 6 0 4 27 28 2 0 0 142 
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Coun-
try 

Sample Total 
N  

Excluded:  
Piloting c 

Excluded: 
age under 
18 

Excluded: 
other 
country 

Excluded: no 
psychotherapy 
experience  

Excluded: 
incomplete 
answers 

Excluded: no 
plausible 
answers 

Excluded: 
over survey 
due date b 

Excluded: 
survey time 
under 5 Min. 

Included 
N 

MHPs 156 6 0 3 7 26 0 0 0 114 
UKM  MHSUs 189 5 0 18 10 27 0 0 0 129 

MHPs 242 4 0 6 16 40 0 0 0 176 
Final 
N  

MHSUs 2,207 80 3 74 243 331 5 14 108 1,349 
MHPs 2,220 58 0 42 221 336 8 1 57 1,497 

Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; MEX = Mexico; NLD = The Netherlands; NZL = New 
Zealand; RUS= Russia; SVN = Slovenia; SAF = South Africa; UKM = United Kingdom. 
a = Paper-pencil versions in China (N = 24 MHSUs) and in Mexico (N = 20 MHSUs; N = 10 MHPs).  
b = Italy had higher dropouts due to technical recording issues. 
c = Only web-based piloting survey answers are listed (excluding paper-pencil versions).  
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6.5.2 Missing values  

Missing data can affect parameter estimation and power. Therefore, an analysis of missing 

values should be descriptively performed prior to evaluation to assess their extent, identify 

possible reasons for missingness, and derive strategies for dealing with missing values (Fidell 

& Tabachnick, 2003). Missingness can either occur for entire questionnaires (unit 

nonresponse) or for single items within surveys (item nonresponse; Schafer & Graham, 2002). 

Since this study had a cross-sectional design, only item nonresponse rates could be analyzed. 

For data analysis consideration, survey respondents had to answer the complete questionnaire. 

Due to contextual reasons, the Likert-statement items about SG utilization in mental health 

treatment relevant to scale-building and statistical analyses were placed at the end of both 

surveys. Therefore, the formulation of prior cut-off points (e.g., 80% of the questionnaires 

must be answered) for analysis inclusion was not possible. Due to mandatory field 

completion, no missing data occurred on the item-level except for the open questions with 

voluntarily answer choices. Even though surveys were answered to the end, few missing 

values were detected in the data sets due to technical hitches related to skip-built logic or 

general survey recording, such as in Australia and Russia. Both samples demonstrated few 

missing values when asked about their SG (Australia and Russia) or OC experiences (Russia). 

In China, some questions and answer choices were omitted in prior agreement with the 

collaboration partners, which also caused single missing values (see Chapter 7). Due to the 

relatively low number of missing values of otherwise completed questionnaires, those 

particular (and few) survey respondents were not excluded from analysis. Furthermore, mixed 

models based on (restricted) MLE are particularly good at accommodating observations with 

missing values by estimating the parameters from the available data (Krueger & Tian, 2004). 

Nevertheless, any missing cases were documented in detail in the results section.  

6.5.3 Normal distribution  

Various statistical evaluation techniques have been discussed concerning how to test the 

normality of data (Field, 2013). Formal normality tests, such as the Kolmogorov-Smirnov or 

Shapiro-Wilk test, only deliver reliable results for small-to-medium sized samples (N < 300), 

whereas visual inspection (“eyeball test”, Kim et al., 2013, p. 52) is suggested for medium-to-

large sample sizes (N > 500). Due to the large sized samples in this research work, the 

assumption of normality was visually tested using histograms (Field, 2013). In both samples, 
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the graphical analyses revealed normal distributions (of means) of all relevant metric 

variables, such as age, performance expectancy, and social influence scales, as expected when 

following the central limit theorem: With increasing sample size, sample distribution of the 

mean approximates to normal distribution (Fischer, 2011). Despite large sized samples, values 

of kurtosis, measure of peakedness, and skewness, measure of asymmetry, can serve as 

additional indicators for normality (Kim, 2013). All the values should closely center around 0 

to retain the null hypothesis stating normal distribution, in line with Kim. Instead of applying 

z-scores, as intended for small samples sizes, the absolute values of skewness and kurtosis are 

advised for sample sizes greater than 300 with the following explanation:  

As the standard errors get smaller when the sample size increases, z-tests under null 

hypothesis of normal distribution tend to be easily rejected in large samples with 

distribution which may not substantially differ from normality, while in small samples 

null hypothesis of normality tends to be more easily accepted than necessary. (Kim, 

2013, p. 53) 

If the absolute kurtosis is larger than 7, and the absolute skew value is greater than 2, then 

substantial non-normality can be presumed, according to Kim. Since all values were smaller 

than the reported cut-off-points, normally distributed variables were strongly assumed. 

Therefore, non-parametric tests were only computed in case of variance heterogeneity (Field, 

2013, 2018).   

6.5.4 Outlier analyses 

Outliers, commonly referred to as anomalies, from the remaining observed data require 

sufficient analyses, because they can affect the accuracy of findings by increasing Type II 

errors and the variance (Aggarwal, 2017). The number of standard deviations by which an 

observation is distant from the mean can be calculated using the z-value test (Kumar, 2020). 

The rule has become established that z-values ≥ 3 serve as proxies for deviants. For relatively 

large samples (N >100), it is suggested to define raw values beyond an absolute z-value of 3.3 

as outlying (Fidell & Tabachnik, 2003), given that the continuous variables are normally 

distributed (Aggarwal, 2017).  

Outlier investigation revealed that only a few observed values of the metric variables (N = 

17 of 1,349 MHSUs and N = 10 of 1,497 MHPs) were located beyond the mentioned cut-off-

value (of 3.3). However, outliers are less worrisome in large samples since individual 

observations carry less weight (Kumar, 2020). Moreover, only circa 0.6% of the MHPs’ data 
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and about 1% of the MHSU sample represented outlying values. Following the rules of 

Gaussian distribution, about 99% of the data ought to be located within three standard 

deviations of the mean (Kumar, 2020). Since this assumption is still guaranteed, even with the 

included outlier scores, the outliers were not removed. Outlier inspection was supported by 

visualizing techniques, such as box-plot diagrams.  

Further outlier description was made after performing multilevel analyses. Using (Pearson) 

residuals to visually assess not only model results, but also outliers (Peng et al., 2016) is well 

established. In this context, outlier assessment of residuals was rather based on a descriptive 

and commenting manner to further evaluate the model fit further than on the a priori 

exclusion of outlying values.  

6.5.5 Reliability of scales and correlation matrix 

Correlation matrix. A correlation matrix is not only suitable for identifying promising 

correlations between independent and dependent variables, but also to detect multicollinearity 

among relevant independent predictors. Correlation values (either Pearson or Spearman in 

case of categorial variables) above 0.8 indicate multicollinearity (Field, 2018); therefore, they 

require exclusion of one of the highly correlating variables. In both samples, the correlation 

matrix revealed no values of concern (see Appendices B1 and B2). However, age and therapy 

work experience (in years) were significantly and highly correlating (r = 0.78). Hence, work 

experience was excluded from the model inclusion especially since it was not of research 

interest anyway.  

Notably, positive and negative performance expectancy revealed no high correlative 

relationships in both samples. For the sample of MHPs, both scales revealed a small 

significant correlation (r = 0.27). In the sample of MHSUs, the significant correlation of both 

scales was r = 0.07. This served as further assurance that neither scale was measuring the 

same construct in that a lower score on the positive scale equals a score on the negative scale 

or vice versa. 

Reliability. Based on Eichenberg et al. (2016a), who initially validated the German-

speaking surveys, only the reliability of scales was assessed for this study. Eichenberg et al. 

performed explorative factor analysis to obtain information about the 16 Likert-statement 

items for both the MHSU and MHP context (see Appendices F1 and F2). This knowledge was 

used to aggregate items on two scales capturing either positive or negative perceptions of SG 

in psychotherapy. In both questionnaires, the scale for positive performance expectancy 
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comprised eight statement items about usefulness, effectiveness, and other positively 

associated thoughts regarding therapeutic SG use; for example, “I fundamentally consider the 

additional use of serious games during psychotherapy as sensible.” The scale labeled as 

negative performance expectancy contained eight items of skepticism, perceived risks, and 

other negatively related opinions on SG in mental health treatment; for example, “I do not 

expect long-term effects from serious games.” Both scales included five-point Likert ratings, 

ranging from 1 = strictly disagree to 5 = strictly agree. To test the reliability of the scales, 

Cronbach’s α was calculated for both the MHSU and MHP sample. With Cronbach’s α values 

between 0.7 and 0.8 considered good (Streiner, 2003), internal consistency of the positive 

performance expectancy scale was excellent for the MHSU (Cronbach’s α = .84) and MHP 

(Cronbach’s α = .89) samples. The reliability analysis of the negative performance scales 

revealed values of α = .67 for MHSUs and α = .62 for MHPs, which are acceptable. Removal 

of one or more items did not remarkably yield higher Cronbach’s α scores. Direct comparison 

with Cronbach’s α values calculated by Eichenberg et al. (2016a) was hindered due to 

different scale-building. However, the scales capturing positive perception also displayed 

better internal consistency than the scales regarding negative attitudes in their study. The 

lower internal consistency of the negative performance scales might result from not properly 

translated items.  

Two items with the five-point Likert rating, ranging from 1= not necessary to 5 = strictly 

necessary, formed the scale of social influence, namely endorsements by (1) therapeutic 

associations or bodies, and clinical guidelines, (2) or patient and service user associations. In 

line with statistical research in general and other e-MH attitudinal research in particular (see 

two-item-subscale social influence by Hennemann et al., 2016), the internal consistency of 

scales comprising only two items was not computed to avoid underestimation of reliability.  

7 Results 

The following chapter provides the results of the predictive model for SG acceptability, as 

well as the exploratively computed LMMs for both expectancy scales. These results are 

accompanied by descriptive statistics and several group or country comparisons. Finally, the 

stating of subjective advantages and disadvantages of SG use by MHSUs and MHPs is 

analyzed with the help of content analysis (Mayring, 2010a).  
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7.1 Mental health service users   

Descriptive data including sociodemographic information and several group comparisons 

are displayed, followed by the results of the (G)LMMs and content analysis of open answers.  

7.1.1 Descriptive statistics  

After the application of the aforementioned exclusion and inclusion criteria, the final 

MHSU sample consisted of 1,349 participants. Out of those data sets, 1,317 survey 

respondents were included for statistical analyses. Thirty-two people stating “other” for the 

gender question were excluded from statistical calculations due to low distribution and, thus, 

unequal samples sizes for group comparisons. Even though unequally sided groups can be 

adjusted by statistical tests and there was no predefined cut-off point (Keppel et al., 1993), 32 

“other” cases (2.4% of the total sample) were too low to conduct stable comparisons with the 

other gender groups. Hence, MHSUs who clicked “other” for the gender question were 

excluded from statistical evaluation, though the inclusion of nonbinary gender identities in 

research is of societal relevance.  

Demographic characteristics. Of the 1,317 survey participants, about 39% (N = 507) of the 

MHSUs stated they receive currently mental health treatment, whereas 61% (N = 810) of the 

survey respondents had received psychotherapy in the past. Circa 71% of MHSUs were 

female. This ratio was also observed within the single country samples (between 64% and 

85% were female), except for the Chinese sample, with reversed gender distribution (about 

66% male participants), and the Italian sample, with more tendency to equally distributed 

genders (57% women and 43% men) (see Appendix C1). As with other e-MH technology 

adoption studies (see Apolinário-Hagen et al., 2018a, 2020), the average age (mean) of the 

single country samples was between 32 and 37 years old, with common age ranges between 

18 and 85 years old.  

However, MHSUs in Italy (M = 28.02, SD = 8.32) and the Netherlands (M = 28.29, SD = 

10.66) were generally younger when considering both the average age and the minimum and 

maximum age (between 18 and 56 years old for Italy and 18 and 63 years old for the 

Netherlands). With a mean age of 41.37 years (SD 11.80), German MHSUs were among the 

oldest participants (see Figure 11).   
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Figure 11 

MHSUs’ age (with median) distribution across all countries 

 
Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom. 

The majority of participants had a university degree (or higher qualification), which was 

particularly high in Russia with 87% of MHSUs stating they had a university education. In 

contrast, the Italian sample was the only sample that had more respondents with secondary 

(35%) or tertiary education level (43%) than university graduates (22%). Significant 

differences between the 13 countries were found in all sociodemographic data: gender (χ²(12, 

N = 1,317) = 61.647, p < .001, V = 0.22), age (Welch’s F(12, 1,317) = 10.673, p <.001, η² = 

0.07), and education (χ²(124, N = 1,317) = 162.513, p < .001, V = 0.25). Significant effects 

were not followed up due to the high number of column proportion analyses for chi-square 

tests and post-hoc tests for ANOVA, and thus, power loss despite Bonferroni correction. 

Grouping the countries by cultural type, either collectivistic or individualistic, significant 

differences concerning gender (χ²(1, N = 1,317) = 5.069, p = .024, φ = -0.06) and education 

(χ²(3, N = 1,317) = 51.035, p < .001, V = 0.19) were identified. Age (t(1,315) = -0.503, p = 

.615, d = - 0.03) did not play a distinguished role between the cultures. For the significant 

differences in sample proportions of gender and education degree, column proportion tests (z-

tests including Bonferroni correction) seemed reasonable regarding the statistical power. 

Column proportion tests revealed that the proportions of both males and females significantly 

differed between the two cultures. Regarding expected frequency, more male and fewer 

female survey respondents participated in collectivistic countries than anticipated. The 
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opposite relationship was witnessed for the individualistic nations. The proportion of 

education levels was significantly distinctive between the two cultural types. Most people 

stated having a university degree in both cultural societies; however, the collectivistic sample 

contained more MHSUs with a university degree than expected. The opposite was observed 

for the individualistic countries.  

(Serious) gaming experiences. The majority of MHSUs self-perceived their gaming 

knowledge as beginner or basic (44%, N = 583). The sample of Slovenians and Russians self-

assessed their expertise of computer and video games as particularly low. Thirty-two percent 

of Slovenians (N = 27) and 35% (N = 35) of Russian MHSUs expressed they had no specific 

gaming skills. In contrast, survey respondents from Finland (30%, N = 19) and the UK (18%, 

N = 22) self-rated their gaming skills as expert knowledge. Practical gaming experience either 

currently or in the past was constantly high (between 80% and 96%) in all countries. 

Apparently, smartphones were the most popular and frequently utilized device for digital 

games: about 35% (N = 267) of the “current gamer” MHSUs (N = 760) used a smartphone for 

daily gaming activities, whereas only a small fraction of participants played games on 

computers (9%, N = 68) and games consoles (5%, N = 39) daily. Circa 42% (N = 319) of 

current gamers among the MHSUs had never used a games console for digital game play.  

Awareness of the SG concept beyond the therapy context was low (18%), especially in 

China (9%, N = 5) and Slovenia (8%, N = 7), in contrast to Finland (44%, N = 28). This 

finding also applies to practical SG experiences, with only 9% of MHSUs reporting actual 

usage. Thirty-three percent (N = 21) of respondents in Finland and 25% (N = 35) of 

participants in New Zealand had practical experiences with SG in other applications areas, but 

only one person in Slovenia and two participants each in China, Australia, and the 

Netherlands had active user experiences themselves.  

E-MH treatment experiences. As evident in Table 11, surveyed respondents were more 

familiar with OC services than IBIs. The use of OC was the lowest in Finland (15%, N = 10) 

and Slovenia (10%, N = 8). About 61% (N = 790) of people had not used IBIs before due to a 

lack of knowledge. Only 3% (N = 36) of the survey respondents currently applied IBIs, and 

about 11% (N = 149) had utilized them in the past. With 32 people mentioning prior IBIs 

experience, New Zealand was the country with the most e-MH experienced MHSUs when 

considering the absolute frequency. Least familiarity with IBIs was expressed by Slovenians 

(N = 2). Table 11 contains all the mentioned demographic characteristics per total sample and 

per cultural type.   
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Table 11 

MHSUs’ demographic characteristics, (serious) gaming experiences, and e-MH treatment experiences  

Variable  Total sample of 
MHSUs  
(N = 1,317) 

Culture 

Individualistic  
(N = 975)  

Collectivistic     
(N = 342) 

Gender, N (%)    

Male 384 (29.2) 268 (27.5) 116 (33.9) 

Female  933 (70.8) 707 (72.5) 226 (66.1) 

Country, N (%)     
Australia a 80 (6.1) x - 

Canada b 136 (10.3) x - 

China c 59 (4.5) - x 

Finland b 64 (4.9) x - 

Germany b 160 (12.1) x - 

Italy b  54 (4.1) x - 

Mexico c 100 (7.6) - x 

The Netherlands a 78 (5.9) x - 

New Zealand a 138 (10.5) x - 

Russia c  99 (7.5) - x 

Slovenia c 84 (6.4) - x 

South Africa c  141 (10.7) x - 

The United Kingdom a 124 (9.4) x - 

Age in years     
Mean (SD) 34.41 (12.59) 34.31 (12.69) 34.70 (12.57) 

Range (median) 18-85 (31.00) 18-78 (31.00) 18-85 (32.00) 

Education, N (%)    
Secondary education or 
lower 

278 (21.1) 221 (22.7) 57 (16.7) 

Tertiary education  269 (20.4) 237 (24.3) 32 (9.4) 

University education or 
higher 

770 (58.5) 517 (53.0) 253 (74.0) 

Self-assessed expertise with 
(general) gaming, N (%) 

   

No knowledge 174 (13.2) 87 (8.9) 87 (25.4) 

Beginner / basic 583 (44.3) 425 (43.6) 158 (46.2) 

Intermediate 411 (31.2) 334 (34.3) 77 (22.5) 

Expert  149 (11.3) 129 (13.2) 20 (5.8) 

Experience with (general) 
gaming (currently or in the 
past), N (%) 

   

No 112 (8.5) 76 (7.8) 36 (10.5) 

Yes  1,205 (91.5) 899 (92.2) 306 (89.5) 

Knowledge of SG concept, N 
(%) 

   

No 1,086 (82.5) 784 (80.4) 302 (88.3) 
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Variable  Total sample of 
MHSUs  
(N = 1,317) 

Culture 

Individualistic  
(N = 975)  

Collectivistic     
(N = 342) 

Yes 231 (17.5) 191 (19.6) 40 (11.7) 
Practical experience with SG 
(various application areas), 
N (%) e 

   

No  1,186 (90.1) 876 (89.8) 310 (95.4) 
Yes  114 (8.7) 99 (10.2) 15 (4.6) 

Practical experience with 
OC, N (%) d, f 

   

Yes, I currently use OC 97 (7.4) 59 (6.1) 38 (11.1) 
Yes, I used OC in the past 234 (17.8) 178 (18.3) 56 (16.4) 
No, I do not have any 
experience with OC 
because I did not need it 

486 (36.9) 369 (37.8) 117 (34.2) 

No, I do not have any 
experience with OC 
because I did not know 
about it 

474 (36.0) 369 (37.8) 105 (30.7) 

Practical experience with 
IBIs, N (%) d  

   

Yes, I currently use IBIs 36 (2.7) 28 (2.9) 8 (2.3) 
Yes, I used IBIs in the past 149 (11.3) 118 (12.1) 31 (9.1) 
No, I do not have any 
experience with IBIs 
because I did not need it  

342 (26.0) 235 (24.1) 107 (31.3) 

No, I do not have any 
experience with IBIs 
because I did not know 
about it 

790 (60.0) 549 (60.9) 196 (57.3) 

Note. IBIs = Internet-based interventions; OC = Online counseling; SG = Serious games. “X” marks 
whether the country is individualistic or collectivistic. 
a = E-MH stage: Frontrunner country. 
b = E-MH stage: Follower country. 
c = E-MH stage: Learner country. 
d = Dichotomized for multilevel models. 
e = Missing cases in Russia (N = 17). 
f = Missing cases in Russia (N = 26). 

Differences of SG requirements between cultures. The MHSUs were asked which 

requirements SG need to have for them to consider using them. Among all the statement 

items, easy access and applicability (M = 4.35, SD = 0.80) were assessed as most relevant for 

future usage, followed by evidence of efficacy (M = 4.13, SD = 0.98) and entertainment of 

the SG (M = 3.93, SD = 1.00) (see Table 12).  
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The two cultural groups differed significantly regarding the entertainment of the game, the 

possibility to display game results, the anonymous use, and the exchange of game results with 

others. The MHSUs in collectivistic countries considered the chance to share game results 

with others (see M and SD in Table 12) and to display them (MRcollectivistic = 765.60, 

MRindividualistic= 621.61) as more relevant than the individualistic-oriented MHSUs. On the 

other hand, entertainment of the game (MRcollectivistic = 599.07, MRindividualistic= 680.02) 

and the anonymous usage (MRcollectivistic = 615.33, MRindividualistic= 674.33) were 

perceived as more essential by individualistic MHSUs than by collectivistic MHSUs. 

According to Cohen et al. (1988), all the effects were between small and medium.  

Table 12  

Differences regarding MHSUs’ requirements for SG usage in mental health treatment between 

individualistic and collectivistic countries 

Items a Total N  Culture Test  p (effect 
size b) IND,  

Mean (SD) 
COL, 
Mean (SD) 

Easy access & 

applicability  

4.35 (0.80) 4.34 (0.79) 4.35 (0.86) t(1315) = -0.201 

 

p = .841  

(d = -0.01) 

Entertainment 

of the game 

3.93 (1.00) 3.99 (0.96) 3.74 (1.11) U = 146227.500, 

 z = -3.643 

p = .007** 
(r = 0.10) 

Possibility to 

display game 

success 

3.44 (1.22) 3.32 (1.24) 3.80 (1.09) U = 120267.00,  

z = -6.27 

 

p = .007**   
(r = 0.39) 

Possibility of 

anonymous 
use   

3.91 (1.17) 3.96 (1.15) 3.77 (1.22) U = 151788.50,  

z = -2.60 
 

p = .036* 
(r = 0.07) 

Exchange of 

game results 
with others 

2.80 (1.21) 2.74 (1.20) 2.98 (1.26) t(1315) = -3.15 

 

p = .010**  
(d = -0.20) 

Available as 
insurance 

benefit  

2.93 (1.25) 2.91 (1.24) 2.99 (1.26) t(1315) = -0.97 
 

p = .334  
(d = -0.06) 

Evidence of 

efficacy  

4.13 (0.98) 4.14 (0.95) 4.09 (1.06) t(1315) = 0.91 p = .363 

(d = 0.06) 

Note. IND = Individualistic; COL = Collectivistic. For all test statistics, asymptotic significance (2-

sided) instead of exact significance was reported due to N > 50 (Field, 2013). Mann-Whitney U test 

was computed in case of variance heterogeneity.   
a = Scale coding from 1 = not necessary to 5 = strictly necessary. 
b = Cohen’s d for t-test and Pearson correlation coefficient r for Mann-Whitney U test were calculated 

as respective effect sizes.  

* p < .05, ** p < .01 (Bonferroni-Holm adjusted p values). 



132     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

  

Application areas of SG in mental health treatment. The participants were asked which 

areas of mental health treatment were suitable for SG use. They could tick as many answers 

as they thought applicable. Due to filter skip logic, 1,033 of the MHSUs who could envisage 

potential SG use offered 2,608 responses regarding their preferred application area within 

psychological treatment. In relation to the total number of MHSU answers (N = 2,608), SG 

usage was mostly advocated as adjunct during (30%, N = 783) and after the completion of 

mental health treatment (25%, N = 647), as well as a preventive measure (23%, N = 593). 

Comparably less agreement was found for an application before therapy (12%, N = 303) and 

as a replacement for therapy (8%, N = 203). Serious games as substitute for psychological 

therapy was the least ticked answer in all countries, with the minimum of two answers in 

China and the maximum of 15 responses in Australia.   

These findings were reflected when comparing collectivistic and individualistic countries 

(see Figure 12). Chi-square tests demonstrated a significant difference between collectivistic 

and individualistic nations for the following areas including z-tests with Bonferroni corrected 

p values: before (χ²(1, N = 1,033) = 10.483, p < .001, φ = -0.09), after (χ²(1, N = 1,033) = 

6.978, p = .008, φ = -0.07), or instead of psychotherapy (χ²(1, N = 1,033) = 11.775, p < .001, 

φ = -0.09).  

Figure 12  

Application areas of SG in mental health treatment by MHSUs 
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Note. MHT = Mental Health treatment. Percentage refers to the people who clicked “yes” in relation 
to the total N of given answers per culture (N = 2,004 for individualistic countries; N = 604 for 
collectivistic countries).  

Reasons against SG use in mental health treatment. The participants (N = 284) who stated 

they could not picture future SG use in therapy were asked about their reservations (multiple 

answers were possible). In relation to the total number of responses (N = 525), people mostly 

marked that they would not consider current SG use for psychological reasons due to a lack of 

knowledge in general (30%, N = 156), as well as their knowledge about effectiveness in 

particular (20%, N = 107). Comparably few people said they would not apply SG because 

they were not convinced of their help (17%, N = 89), they generally neglected the idea of 

computers therapeutically supporting people with mental health issues (15%, N = 77), or they 

simply would not trust them (5%, N = 27). Figure 13 contains the reasons against therapeutic 

SG deployment by comparing the two culture groups. Chi-square analyses with column 

proportion tests (z-tests), including Bonferroni correction, revealed significant differences 

between cultures for the following statement reasons: “I do not think a serious game could 

help me” (χ²(1, N = 284) = 10.48, p < .001, φ = -0.09) and “I do not know enough about 

serious games to picture myself using them” (χ²(6, N = 284) = 5.078, p = .024, φ = -0.06). 

Figure 13  

Reasons against SG use in mental health treatment by MHSUs  

 

Note. SG = Serious games; MHT = Mental Health treatment. Percentage refers to the people who 
clicked “yes” in relation to the total N of given answers per culture (N = 394 for individualistic 
countries; N = 131 for collectivistic countries). 
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Further access and setting preferences for SG application in mental health treatment. As 

apparent from Table 13, the total sample of MHSUs (N = 1,317) majorly favored an online 

access (36%, N = 953), although the option of offline accessibility (34%, N = 889) was the 

second most cited. More clearly was the preference for openly accessing SG (20%, N = 526) 

without relying on the access via the respective MHP (10%, N = 270). When asked about 

access and sharing options for others, the MHSUs mostly stated that MHPs should only be 

enabled to view game results with the MHSU’s consent (38%, N = 717). Finally, the MHSUs 

preferred SG play at home (66%, N = 1,250) over usage on the go (29%, N = 541). Similar 

answer patterns were observed among both cultures (see Table 13).  

Table 13 

Access and setting preferences for SG usage in mental health treatment by MHSUs  

Items   Total MHSUs  
(N = 1,317) 

Culture 
Individualistic  
(N = 975)  

Collectivistic     
(N = 342) 

Access for MHSUs  
(N = 2,638 answers), N 
(%)  

   

Online 953 (36.1) 713 (35.9) 240 (36.9) 
Offline 889 (33.7) 673 (33.9) 216 (33.2) 
Only via the MHP 270 (10.2) 189 (9.5) 81 (12.5) 
Openly accessibly a  526 (19.9) 413 (20.8) 113 (17.4) 

Access for others  
(N = 1,871 answers), N 
(%) 

   

MHP automatically 
sees game results to 
monitor progress 

465 (25.9) 317 (23.2) 148 (29.2) 

MHP sees game 
results if MHSU 
unlocks them  

717 (38.3) 560 (41.0) 157 (31.0) 

Sharing game results 
with friends / family 

300 (16.0) 192 (14.1) 108 (21.3) 

Only MHSU is able to 
see game results 

389 (20.8) 296 (21.7) 93 (18.4) 

Setting  
(N = 1,896 answers), N 
(%) 

   

At home 1,250 (65.9) 938 (67.6) 312 (61.3) 
On the go  541 (28.5) 383 (27.6) 158 (31.0) 
Other settings 105 (5.5) 66 (4.8) 39 (7.7) 

Note. Dummy coded multiple response set, therefore percentage refers to people who clicked “yes” in 
relation to the total N of given answers per whole sample. For reasons of clarity, the number of total 
given answers per culture are provided here: Access for MHSUs: N = 1,988 per individualistic 
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country, N = 650 per collectivistic country; Access for others: N = 1,365 per individualistic country, N 
= 506 for collectivistic country; Setting: N = 1,387 per individualistic country; N = 509 per 
collectivistic country. 
a= Access option was not applicable in China.  

Serious games usage intentions in all countries. The MHSUs (78%, N = 1,033) in all 

countries demonstrated potential openness and readiness to use SG for their mental health if 

given the opportunity (see Table 14). Highest usage intentions were reported in Germany 

(89%, N = 142), whereas the lowest ones were observed among the Chinese sample (58%, N 

= 34).   

Table 14 

SG usage intentions in mental health treatment by MHSUs 

Country  MHSUs, N (%) 
Australia  59/80 (73.8) 
Canada 105/136 (77.2) 
China 34/59 (57.6) 
Finland 53/64 (82.8) 
Germany 142/160 (88.8) 
Italy  35/54 (64.8) 
Mexico  81/100 (81.0) 
The Netherlands 62/78 (79.5) 
New Zealand 96/138 (69.6) 
Russia  85/99 (85.9) 
Slovenia  67/84 (79.8) 
South Africa 119/141 (84.4) 
The United Kingdom 95/124 (76.6) 

Differences of SG usage intentions. The intention to use SG did not differ between both 

cultural dimensions. However, usage intentions differed significantly when comparing 

countries regarding their e-MH development stage (χ²(2, N = 1,317) = 6.411, p = .041, V = 

0.07), especially among e-MH frontrunning countries. When asked about the time MHSUs 

would spend for SG play, the majority indicated they would play up to three hours on a 

weekly basis (47%, N = 614). Only a few MHSUs envisaged game play of up to five hours 

(13%, N = 176) or even more hours per week (7%, N = 88). The spent time for SG was 

independent from the cultural society (χ²(3, N = 1,317) = 3.902, p = .272, V = 0.05).   
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The UTAUT predictors in all countries. In Figure 14, performance expectations both 

positive and negative, as well social influence, are displayed for all country samples. The 

descriptive view reveals that positive performance expectancy was higher than the negative 

perspective across all countries, except for the Chinese. The Chinese sample expressed more 

skepticism (M = 2.93, SD = 0.45) than positive attitudes (M = 2.78, SD = 0.70) toward 

potential usage. Highest perceived usefulness of SG was found among the MHSUs in Mexico 

(M = 3.76, SD = 0.61), South Africa (M = 3.59, SD = 0.61), and the UK (M = 3.58, SD = 

0.58), whereas the Slovenian sample had the highest mean for negative performance 

expectancy (M = 3.25, SD = 0.56). Endorsements by others in the form of social influence 

was rated particularly high in Italy (M = 3.90, SD = 0.58) and Mexico (M = 3.87, SD = 0.97). 

The collectivistic countries, such as Mexico (M = 3.87, SD = 0.97), Slovenia (M = 3.63, SD = 

1.00), and China (M = 3.53, SD = 1.16) showed higher scores for social influence compared 

with both performance expectancy scales. Only Russia, also categorized as a collectivistic 

country, had higher values in positive performance expectancy (M = 3.50, SD = 0.69) than 

social influence (M = 3.06, SD = 1.02). 

Figure 14  

MHSUs’ positive and negative performance expectancy as well as social influence (means) in all 

countries  
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Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom.   

Differences of UTAUT predictors between cultures. Regarding the total sample and 

previous figure, the MHSUs demonstrated the highest agreement (mean) in social influence 

(M = 3.54, SD = 1.00), followed by positive (M = 3.50, SD = 0.66) and negative performance 

expectancy (M = 3.07, SD = 0.52) (see Table 15). Positive performance expectancy was the 

only predictor that yielded a significant difference, with a small effect between individualistic 

and collectivistic countries. Thus, positive performance expectancy was significantly higher 

in individualistic countries than in collectivistic ones (MRcollectivistic = 611.65, 

MRindividualistic= 675.65).  

Table 15  

Differences of MHSUs’ SG usage intentions and UTAUT predictors between individualistic and 

collectivistic countries 

Variable  Total 
MHSUs  
(N = 1,317) 

Culture Test  p (effect 
size c) 

Individualistic 
(N = 975) 

Collectivistic 
(N = 342) 

Intention to 
use SG, N 
(%) 

     

No 284 (21.6) 209 (21.4) 75 (21.4) χ²(1) = 0.37 p = .848  
(φ = 0.01) 

Yes 1033 (78.4) 766 (78.6) 267 (78.6) 

Positive 
performance 
expectancy a, 
Mean (SD) 

3.50 (0.66) 3.54 (0.62) 3.40 (0.74) U = 150489.50,  
z = -2.69 
 

p = .021* 
(r = 0.21) 

Negative 
performance 
expectancy a, 
Mean (SD)  

3.07 (0.52) 3.08 (0.50) 3.05 (0.57) U =162605.00,  
z = -0.68 
 

p = .495  
(d = 0.02)  

Social 
influence b, 
Mean (SD)  

3.54 (1.00) 3.52 (1.04) 3.56 (0.99) t(1315) = 0.65 
 

p = .517  
(d = 0.04) 

Note. For all test statistics, asymptotic significance (2-sided) instead of exact significance was reported 
due to N > 50 (Field, 2013). Mann-Whitney U test was calculated in case of variance heterogeneity.  
a = Scale coding from 1 = strongly disagree to 5 = strongly agree.  
b = Scale coding from 1 = not necessary to 5 = strictly necessary. 
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c = Cohen’s d for t-test, Pearson correlation coefficient r for Mann-Whitney U test, and Phi coefficient 
φ for chi-square tests were calculated as respective effect sizes.    
* p < .05, ** p < .01 (Bonferroni-Holm adjusted p-values). 

7.1.2 (General) linear mixed models   

The GLMM were conducted for the binary main outcome: the intention to apply SG within 

mental health treatment. As a side interest, LMMs were performed for the continuous 

variables (positive and negative performance expectancy) to contribute exploratively to the 

predictive information about positive and negatively hold views regarding SG applications.   

7.1.2.1 General linear mixed model for serious games usage intentions  

Random-intercept-only model and ICC. A random-intercept-only model with country of 

residence on Level 2 was computed to determine the ICC, which serves as an indicator for 

clustered data and, therefore, the legitimization of multilevel analyses (Heck et al., 2014). 

First, the variance estimate at Level 2 in the random-intercept-only model was significant 

(pone-tailed = .039) which already implied a nested structure, significant variability among the 

countries, and the need for multilevel modeling. Second, the ICC for usage intentions of SG 

was 0.14, well above the value of 0.05 serving as the threshold for multilevel modeling (Heck 

et al., 2014). The value of 0.14 implies that 14% of the total variance was caused due to 

differences between the countries (Tausendpfund, 2020). However, Heck et al. (2014) further 

specified that logistic multilevel models require adapted ICC calculations since the Level 1 

residual variance is scaled to 1 in multilevel binary models. Hence, Heck et al. (2014) provide 

an assumed value of π2/3 (approximately 3.29) for the Level 1 variance component necessary 

for ICC calculation. Based on the newly provided value of 3.29, the adjusted ICC is 0.05, 

which exactly represents the cut-off-point for proceeding with multilevel modeling. Hence, 

the mixed model approach with nationality as a Level-2 unit was still reasonable, even though 

the percentage of explained variance by countries decreased from 14% to 5%.  

Individual and context models. To assess which covariates on both levels improve usage 

prediction, variables were added blockwise (see Section 6.4.1.1). Due to contextual reasons 

and the high number of included predictors, Level 2 variables, such as e-MH development 

stage and culture type, entered the model together with sociodemographic Level 1 predictors 

in the first step. However, no demographic or country variables, either on the individual or 

country level, reached significance. In the second step, self-rated gaming expertise (b = 0.37, 
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p < .001) and practical gaming experience (b = 0.82, p < .001) yielded significant effects 

when adding (serious) gaming experience variables. These effects remained significant when 

e-MH related variables were added to the model. However, experiences with OC (b = 0.31, p 

= .100) and IBIs (b = -018, p = .936) exerted no significant effects. In Step 4, both positive (b 

= 1.24, p < .001) and negative performance expectancy (b = -0.93, p < .001) had a significant 

influence on SG usage for mental health concerns, whereas social influence (b = -0.03, p = 

.971) was not identified as a significant determinant. Simultaneously, age (b = 0.20, p = .030) 

and practical experiences with SG (b = 0.37, p < .001) added significant predictive value, 

whereas general gaming expertise (b = 0.15, p = .198) became insignificant after the added 

UTAUT variables. Step 5 displays the final model with the interaction term of UTAUT 

predictors and culture (see Table 16). The full model demonstrates that (one SD unit increase 

in) age (b = 0.25, p = .010), practical gaming experience (b = 0.79, p = .006), practical serious 

gaming experience (b = 1.00, p = .023), and (one SD unit increase in) positive performance 

expectancy (b = 1.58, p < .001) significantly increased the intention to use SG, whereas (one 

SD unit increase in) negative performance expectancy (b = -0.99, p < .001) significantly 

reduced usage purposes. When interpreting the strength of predictive effects, the odds 

calculated for binary dependent outcomes provide respective information: an increase of one 

SD unit in positive performance expectancy raised the odds of applying SG by nearly five 

times (4.9). However, with one SD unit increase in negative performance expectancy, the 

probability to use SG decreased by 0.37. Practical gaming or serious gaming experiences 

(with reference to no experience) increased the probability of application about 2.2 and 2.7, 

respectively. Age increase by one SD unit raised the odds of using SG by 1.3. Overall, 

positive performance expectancy emerged as the strongest predictor for usage purposes.  

Cross-level interaction. The interaction between culture group and both positive 

performance expectancy (b = -0.89, p < .001) and social influence (b = 0.40, p = .029) was 

significant, in contrast to the interaction term of negative attitudes and culture (b = 0.28, p = 

.170). Hence, culture moderated the relationship between those two mentioned UTAUT 

variables and the binary outcome, based on the main significant effect of positive 

performance expectancy on intended SG usage. However, no significant main effect was 

reported for social influence on the respective binary outcome. After performing simple 

slopes analysis for analyzing and interpreting cross-level interactions (Hayes, 2018), it can be 

concluded that the influence of positive performance expectancy on the likelihood to apply 

SG was stronger in individualistic countries than in collectivistic nations. Second, the effect 

of social influence on the probability to use SG in mental health treatment was significantly 
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stronger in collectivistic countries than in individualistic ones. Unfortunately, the interaction 

effects were difficult to interpret and illustrate graphically due to the binary outcome. Hence, 

no graphic is provided.   

Other interaction terms were exploratively and separately tested since both age and gaming 

expertise were or became insignificant in the respective models indicating moderator, 

mediator, or suppressor effects. However, neither age nor self-categorized gaming expertise 

acted as moderators.  

Table 16  

GLMM of MHSUs’ intentions to use SG in mental health treatment (final model with N = 1,317)  

Predictor b SE p  95% CI Odds i 

Intercept  0.54 0.70 .435 [-0.82, 1.91]  1.72 

Step 1: Demographic and 
country characteristics 

     

Gender a  0.20 0.20 .332 [-0.20, 0.60] 1.22 

Age  0.25 0.09 .010* [0.06, 0.43] 1.28 

Education b        

Tertiary education  -0.15 0.27 .589 [-0.67, 0.38] 0.87 

University education 0.26 0.23 .267 [-0.20, 0.71] 1.30 

Culture c -0.12 0.66 .866 [-1.42, 1.19] 0.89 

E-MH uptake stage d       

Follower country  0.22 0.66 .741 [-1.08, 1.52] 1.25 

Frontrunner country -0.28 0.65 .667 [-1.56, 0.10] 0.76 

Step 2: (Serious) gaming 
experiences 

     

Level of expertise with gaming 

f 
0.17 0.12 .153 [-0.07, 0.41] 1.20 

Practical experience with 
(general) gaming e 

0.79 0.29 .006** [0.22, 1.35] 2.20 

Knowledge of SG e 0.26 0.28 .351 [-0.29, 0.90] 1.30 

Practical experience with SG 
(various application areas) e 

1.00 0.44 .023* [0.14, 1.85] 2.71 

Step 3: E-MH treatment 
experiences 

     

Practical experience with OC e 0.27 0.22 .222 [-0.16, 0.71] 1.31 
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Predictor b SE p  95% CI Odds i 

Practical experience with IBIs e -0.11 0.28 .688 [-0.65, 0.43] 0.90 

Step 4: UTAUT predictors       

Positive performance 
expectancy g 

1.58 0.14 < .001** [1.30, 1.86] 4.86 

Negative performance 
expectancy g 

-0.99 0.13 < .001** [-1.24,-0.73] 0.37 

Social influence h  -0.12 0.10 .234 [-0.33, 0.08] 0.88 

Step 5: Interaction of UTAUT 
predictors and cultural type 

     

Positive performance 
expectancy * culture  

-0.89 0.21 < .001** [-1.30, -0.48] 0.41 

Negative performance 
expectancy * culture 

0.28 0.21 .170 [-0.12, 0.69] 1.33 

Social influence * culture 0.40 0.18 .029* [0.04, 0.77] 1.50 

Note. CI = Confidence intervals; IBIs = Internet-based interventions; OC = Online counseling; SE = 
Standard error; SG = Serious games. E-MH stage and culture are level 2 predictors, whereas other 
variables represent level 1 predictors. 
a = Reference category: Male (Coding: 0 = Male, 1 = Female). 
b = Reference category: Secondary education or lower (Coding: 0 = Secondary education or lower, 1 = 
Tertiary education, 2 = University education or higher). 
c = Reference category: Individualistic culture (Coding: 0 = Individualistic, 1 = Collectivistic). 
d = Reference category: Leaner country (Coding: 0 = Leaner country, 1 = Follower country, 2 = 
Frontrunner country). 
e = Reference category: “No” (Coding: 0 = No, 1 = Yes). 
f = Coding from 0 = No knowledge to 4 = Expert.  
g = Coding from 1 = strongly disagree to 5 = strongly agree. 
h = Coding from 1 = not necessary to 5 = strictly necessary.  
i = CI for Odds were controlled, but not additionally displayed.  
* p < .05, ** p < .01 .   

Model fit. ACIC and -2 log likelihood values were reported for the goodness of each 

model. Likelihood ratio tests were additionally computed to compare the respective model 

fits. Absolute values of the ACIC and -2 log likelihood cannot be interpreted directly. 

However, lower values indicate a better model adaptation (Tausendpfund, 2020). As is 

evident in Table 17, models with increasing information did not lead to better model fitting, 

even though likelihood ratio tests were significant for all model comparisons. Although the 

final model did not improve the predictive performance regarding absolute ACIC and -2 log 

likelihood values, several predictors with unique contributions to usage intentions were 
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revealed. Furthermore, variables were included to the model due to contextual and 

hypothesis-driven reasons.  

Table 17 

Model fit of the GLMM for predicting MHSUs’ SG usage intentions in mental health treatment  

Model  ACIC -2 log 
likelihood 

-2 log likelihood 
deviance a 

Likelihood ratio test 

Step 0: Random-
intercept-only model   

6121.517 6119.514 -  - 

Step 1: Added 
demographic and 
country 
characteristics 

6149.342 6147.339 27.825  (χ²(7) = 27.585, p < .05)  

Step 2: Added 
(serious) gaming 
experiences 

6186.726 6184.723 37.384  (χ²(4) = 37.384, p < .05)  

Step 3: Added e-MH 
treatment 
experiences 

6149.130 6147.127 -37.596  (χ²(2) = |-37.596|, p < .05) 

Step 4: Added 
UTAUT predictors 

6952.920 6950.917 803.790  (χ²(3) = 803.790, p < .05)  

Step 5: Added 
interaction of 
UTAUT predictors 
and culture 

7114.404 7112.401 161.484 (χ²(3) = 161.484, p < .05)  

Note. ACIC = Akaike corrected information criterion.  
a = -2 log likelihood deviance is the subtraction of the previous model from the advanced model.  
 

Residual analysis. Concluding to the model fit assessment, Pearson residuals were plotted 

on the x axis, with the predicted probability of the binary dependent outcome variable on the 

y axis. The residual analysis not only supports model fit inspection (by testing the 

precondition of normally distributed residuals), but also helps with outlier assessment (Peng 

et al., 2016). As is evident in Figure 15, a few points lie away from the line, indicating a 

distribution with outlier observations. However, since these observations are limited to a few 

values, it is not assumed that they have a major effect on the estimates. Additional Normal Q-

Q-plots with Pearson residuals confirmed the precondition of normally distributed residuals 

by following a straight line (see also Field, 2013, 2018).  
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Figure 15 

Scatterplot of predicted probability for MHSUs’ SG usage intentions (GLMM) by Pearson residuals 

 

7.1.2.2 Linear mixed models for positive and negative performance expectancy 

Analogous to the binary multilevel model, LMMs for both continuous variables were 

conducted by following the same modeling steps.   

Positive performance expectancy. The ICC was 0.14, which approved the proceeding with 

multilevel modeling (Heck et al., 2014). In addition, the variance of the intercept was 

significant (pone-tailed = .012), serving as a further indicator for nested data and multilevel 

modeling. Demographic information on both Levels 1 and 2 entered the model, of which only 

age displayed significant predictive performance (b = -0.12, p < .001). Age maintained its 

significant influence (b = -0.08, p = .008) when (serious) gaming experience predictors were 

included. Additional significant effects were identified for gender (b = 0.18, p = .003), 

gaming expertise (b = 0.19, p < .001) and experience (b = 0.21, p = .037), and familiarity with 

the SG concept (b = 0.15, p = .005). However, knowledge of the SG concept lost its 

significant value (b = 0.13, p = .090) after accounting for e-MH related predictors in the final 

step. Finally, female gender (b = 0.18, p = .004), (one SD unit increase in) self-perceived 

gaming knowledge (b = 0.19, p < .001), and practical gaming experience (b = 0.21, p = .042) 

increased positive performance expectancy, whereas age (b = - 0.08, p = .009) demonstrated a 

negative effect. These findings indicate that younger individuals showed more positive 



144     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

  

expectations regarding future SG usage in mental health treatment than older persons (see 

Table 18).  

Negative performance expectancy. The ICC calculation resulted in a value of 0.26 and the 

variance of the intercept was significant (pone-tailed = .035) which both confirmed the 

multilevel approach (Heck et al., 2014). With secondary education as a reference category, 

university education (b = 0.16, p = .030) had a significant positive effect on negative 

performance expectancy. Apart from educational qualification, other sociodemographic or 

cultural background information exerted no effects. When adding (serious) gaming 

experience variables, university education remained significant (b = 0.18, p = .013). 

Furthermore, age (b = -0.07, p = .016) and gaming knowledge (b = -0.12, p = .002) became 

significant. The final step, therefore, the full model with included e-MH related variables 

revealed that age (b = - 0.08, p = .011) and expertise in gaming (b = -0.11, p = .003) had a 

negative effect on negative performance expectancy. This finding implies that MHSUs at a 

younger age had higher scores on the negative scale and were, therefore, more worried about 

possible risks. On the other hand, the more people had knowledge about gaming, the fewer 

concerns about SG use were expressed. University education had a positive effect on negative 

performance expectancy, indicating that people with a university degree (b = 0.18, p = .014) 

in contrast to the reference group of MHSUs with only a secondary school qualification (e.g., 

high school) perceived more risks (see Table 18).
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Table 18  

LMMs for both MHSUs’ positive and negative performance expectancy (final model with N = 1,317) 

Predictor  Positive performance expectancy g Negative performance expectancy g  

b SE p 95% CI b SE p 95% CI 

Intercept  -0.40 0.42 .361 [-1.34, 0.54] 0.07 0.22 .751 [-0.39, 0.53] 

Step 1: Demographic and 
country characteristics 

        

Gender a 0.18 0.06 .004** [0.06, 0.30] 0.04 0.63 .512 [-0.08, 0.17] 

Age  -0.08 0.03 .009** [-0.13, -0.02] -0.08 0.03 .011* [-0.13, -0.02] 

Education b          

Tertiary education -0.84 0.08 .301 [-0.24, 0.08] 0.00 0.09 .963 [-0.16, 0.17] 

University 
education or higher 

-0.11 0.07 .118 [-0.25, 0.03] 0.18 0.07 .014* [0.04, 0.32] 

Culture c -0.35 0.45 .466 [-1.38, 0.69] 0.04 0.20 .863 [-0.43, 0.50] 

E-MH uptake stage d          

Follower country -0.15 0.45 .750 [-1.18, 0.89] 0.17 0.20 .424 [-0.30, 0.64] 

Frontrunner country -0.07 0.45 .878 [-1.11, 0.96] 0.25 0.20 .241 [-0.21, 0.72] 

Step 2: (Serious) gaming 
experiences 

        

Level of expertise with 
gaming f 

0.19 0.04 < .001** [0.12, 0.26] -0.11 0.04 .003** [-0.19, -0.04] 

Practical experience 
with (general) gaming e 

0.21 0.10 .042* [0.01, 0.40] -0.15 0.11 .147 [-0.36, 0.05] 
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Predictor  Positive performance expectancy g Negative performance expectancy g  

b SE p 95% CI b SE p 95% CI 

Knowledge of SG e 0.13 0.08 .090 [-0.02, 0.29] -0.10 0.08 .215 [-0.27, 0.06] 

Practical experience 
with SG (various 
application areas) e 

-0.06 0.11 .584 [-0.27, 0.15] -0.02 0.11 .882 [-0.23, 0.20] 

Step 3: E-MH treatment 
experiences 

        

Practical experience 
with OC e 

0.02 0.06 .363 [-0.10, 0.15] -0.08 0.07 .253 [-0.21, 0.06] 

Practical experience 
with IBIs e 

0.05 0.08 .527 [-0.10, 0.21] -0.03 0.08 .739 [-0.19, 0.14] 

Note. CI = Confidence intervals; IBIs = Internet-based interventions; OC = Online counseling; SE = Standard error; SG = Serious games.  
E-MH stage and culture are level 2 predictors, whereas other variables represent level 1 predictors.  
a = Reference category: Male (Coding: 0 = Male, 1 = Female). 
b = Reference category: Secondary education or lower (Coding: 0 = Secondary education or lower, 1 = Tertiary education, 2 = University education or higher). 
c = Reference category: Individualistic culture (Coding: 0 = Individualistic, 1 = Collectivistic). 
d = Reference category: Leaner country (Coding: 0 = Leaner country, 1 = Follower country, 2 = Frontrunner country). 
e = Reference category: “No” (Coding: 0 = No, 1 = Yes). 
f= Coding from 0 = No knowledge to 4 = Expert.  
g = Coding from 1 = strongly disagree to 5 = strongly agree. 
* p < .05, ** p < .01 .
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Model fit. Regarding the binary multilevel model, AIC were documented, and likelihood 

ratio tests were calculated, which were significant for almost all model comparisons. Only the 

comparison of the random-intercept-only model with the advanced model including 

sociodemographic variables for predicting both positive and negative performance expectancy 

was not significant. This is also the only model comparison that did not result in an improved 

model prediction. Otherwise, AIC and -2 log likelihood values of the final models (of both 

positive and negative performance expectancy) had the smallest values and, therefore, the best 

model fit (see Table 19).  

Table 19  

Model fit of LMMs for predicting both MHSUs’ positive and negative performance expectancy 

Model  AIC -2 log 
likelihood 

-2 log 
likelihood 
deviance a  

Likelihood ratio test 
 

 Positive performance expectancy 
 

Step 0: Random-
intercept-only model   

3642.051 3638.051 - - 

Step 1: Added 
demographic and 
country 
characteristics 

3630.532 3626.532 -11.519 (χ²(7) = |-11.519|, p > .05) 

Step 2: Added 
(serious) gaming 
experiences 

3541.261 3537.261 -89.271 (χ²(4) = |-89.271|, p < .05) 

Step 3: Added e-MH 
treatment 
experiences 

3527.571 3523.571 -13.69 (χ²(2) = |-13.69|, p < .05) 

 Negative performance expectancy 
 

Step 0: Random-
intercept-only model   

3729.786 3725.786 - - 

Step 1: Added 
demographic and 
country 
characteristics 

3737.316 3733.316 7.53 (χ²(7) = |-7.53|, p > .05) 

Step 2: Added 
(serious) gaming 
experiences 

3666.318 3662.318 -70.998 (χ²(4) = |-70.998|, p < .05) 
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Model  AIC -2 log 
likelihood 

-2 log 
likelihood 
deviance a  

Likelihood ratio test 
 

Step 3: Added e-MH 
treatment 
experiences 

3636.139 3632.139 -30.179 (χ²(4) = |-30.179|, p < .05) 

Note. ACIC = Akaike Information Criterion.  
a = -2 log likelihood deviance is the subtraction of the previous model from the advanced model.  

Residual analysis. As for the GLMMs, residual analysis was conducted for the subsequent 

model fit assessment of both LMMs. Figures 16 and 17 contain residuals that are randomly 

scattered and, therefore, independent from each other, as required (Peng et al., 2016). 

However, the residual scatter plot of positive performance expectancy displays more outlying 

data points than the negative attitude scale. In addition, normal distribution of residuals was 

tested. Normal Q-Q-plots of residuals affirm the assumption of normally distributed residuals 

by following closely the diagonal line with minor (regular) deviations around both tails (see 

also Field, 2013, 2018). Hence, both models are reliable.  

Figure 16 

Scatterplot of predicted values by residuals for MHSUs’ positive performance expectancy (LMM) 
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Figure 17 

Scatterplot of predicted values by residuals for MHSUs’ negative performance expectancy (LMM) 

 

 

The following table summarizes the findings of the main binary model regarding 

hypothesis confirmation. Moreover, results from the explorative analyses (positive and 

negative performance expectancy) were added.  

Table 20 

Summary of MHSUs’ hypotheses confirmation (GLMM) and explorative findings of LMMs 

Hypothesis  Predictor 
category 

Predictors  Result  Explorative 
analysis  

H1  UTAUT predictors Positive performance 
expectancy  

Confirmed  - 

H2  Negative performance 
expectancy 

Confirmed - 

H3 Social influence Not confirmed - 

H4 Demographic 
characteristics 

Gender Not confirmed Effect on 
PPE 

H5  Age  Confirmed (though 
opposite direction) 

Effect on 
PPE & NPE 

H6  Education  Not confirmed Effect on 
NPE 

H7 (Serious) gaming 
experiences 

Self-assed gaming 
expertise  

Not confirmed Effect on 
PPE / NPE 
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Hypothesis  Predictor 
category 

Predictors  Result  Explorative 
analysis  

H8 Practical gaming 
experience 

Confirmed Effect on 
PPE 

H9 Knowledge of SG 
concept  

Not confirmed No effect 

H10 Practical experiences 
with SG (diverse 
application areas) 

Confirmed No effect 

H11 E-MH treatment 
experiences  
 

Experience with OC Not confirmed No effect 

H12 Experience with IBIs Not confirmed No effect 

H13 Country 
characteristics 
 

Advanced e-MH stage Not confirmed No effect 

H14 Interaction: 
UTAUT predictors 
and culture 
 

Interaction of positive 
performance expectancy 
and culture 

Confirmed - 

H15 Interaction of negative 
performance expectancy 
and culture 

Not confirmed - 

H16 Interaction of social 
influence and culture 

Confirmed - 

Note. IBIs = Internet based interventions; NPE = Negative performance expectancy; OC = Online 
counseling; PPE = Positive performance expectancy; SG = Serious games. 

7.1.3 Positive and negative aspects about serious games use in mental health treatment 

The open-data text fields concerning the best and worst aspects associated with SG use in 

mental health treatment were analyzed with the help of content analysis (Mayring, 2010a). 

Further information about category definitions and complete categorizations for all countries 

are detailly displayed in the appendices (D1-D4). Open answers were not grouped according 

to individualistic or collectivistic countries but evaluated for every single country since they 

provide useful country-specific implications.  

With regards to the different sample sizes, the number of people responding to the question 

and the number of mentions per country differed (see Table 21). For instance, Germany, 

Canada, New Zealand, and the UK had a large proportion of denominations compared with 

smaller samples, such as China, Finland, and Italy. Answers were classified according to the 

inductively built and refined categories, of which the categories “No advantages” and “No 

knowledge, experience or opinion, or not identifiable” served as residual categories. 
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Allocation to these categories applied when survey respondents stated either disadvantages or 

not enough knowledge to answer this question. 

7.1.3.1 Positive aspects about serious games use 

Of the total 1,349 MHSUs (including the 32 “other” cases), 1,023 (76%) answered the 

open (voluntary) question regarding best aspects related to potential SG use in mental health 

treatment. The participants expressed multiple advantageous characteristics, which resulted in 

1,417 beneficial aspects.  

Across all countries, additional support to or in combination with traditional mental 

health treatment (N = 210, 14.8%) was perceived as the most favorable aspect. Development 

of new or additional skills (e.g., reflection, impulse control, or coping techniques) was the 

second most cited benefit (N = 170, 12.0%), followed by the availability at any time or place 

and, therefore, flexible usage (N = 169, 11.9%). Moreover, MHSUs commonly valued the 

advantages of the online setting or features (N = 167, 11.8%). The importance of 

entertainment was frequently mentioned (C6 with N = 116, 8.2%) but did not represent one of 

the most relevant aspects. Serious games as the option to transfer virtually acquired 

knowledge into real life (C14 with N = 10, 0.7%) and as a clinically effective or proven 

treatment method (C13 with N = 6, 0.4%) were comparably less named.  

Table 21 

Frequency of positive mentions per category by MHSUs 

Category N  % 
C1 Adjunct to face-to-face mental health treatment (before / during / after) 210 14.8 

C2 Reinforcement of therapeutic content  81 5.7 

C3 Training, learning & improving of certain skills 170 12.0 

C4 Availability & flexibility  169 11.9 

C5 Accessibility & convenience  69 4.9 

C6 Entertainment 116 8.2 

C7 Motivation (for ongoing therapy) 68 4.8 

C8 Self-control & self-accomplishment 73 5.2 

C9 Anonymous use  39 2.8 

C10 Advantages of the online setting / tools 167 11.8 

C11 Safe environment & low pressure 78 5.5 

C12 Saving time & costs  30 2.1 

C13 Effectiveness & evidence  6 0.4 
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Category N  % 
C14 Transfer into daily life 10 0.7 
C15 No advantages 20 1.4 
C16 No knowledge, experience, or opinion (or not identifiable) 111 7.8 

The most mentioned categories per country were C1 (adjunct to face-to-face mental 

health treatment), C3 (training, learning, and improving of certain skills) and C4 (availability 

and flexibility), but Chinese MHSUs considered the entertaining aspect (C6 with N = 10, 

21.7%) and Italians the motivational factor (C7 with N = 7, 24.1%) as the key advantage (see 

Table 22). Finland was also the only country whose MHSUs preferred the advantages of the 

online surrounding (C10 with N = 13, 20.0%) above all the other positively associated 

aspects. Even though C12 (saving time and costs) was hardly cited, it was predominantly 

stated by the South African respondents (N = 10, 7.2%), potentially reflecting the economic 

circumstances in that country. Serious gaming as a potential evidence-based treatment method 

was solely mentioned in Germany (N = 1), Italy (N = 2), Mexico (N = 1), and Russia (N = 2), 

however, but with only few denominations. Interestingly, China often stereotypically 

associated with technological affinity, was the only nation not to mention the online setting as 

a valuable characteristic.  

Table 22 

Frequency of positive mentions per country by MHSUs 

Country  Number of MHSUs 
answering question 

Total number of 
nominations 

Categories mostly 
mentioned (Na/%)  

Categories not 
mentioned  

AUS 55.4% (46/83) 66 C3 (14/21.2%) C13, C14 
CAN 71.6% (101/141) 139 C4 (23/16.5%) C12, C13 
CHN 63.1% (41/65) 46 C6 (10/21.7%) C9, C10, C12, 

C13, C14 
FIN 60.3% (41/68) 65 C10 (13/20.0%) C12, C13 
GER 78.6% (132/168) 231 C4 (41/17.7%)  
ITA 77.8% (42/54) 29 C7 (7/24.1%) C2, C12, C14 
MEX 92.2% (94/102) 123 C1 (30/24.4%) C9 
NLD 89.9% (71/79) 81 C4 (19/23.5%) C8, C12, C13, 

C14 
NZL 70.0% (98/140) 143 C1 (30/21.0%) C13 
RUS 84.4% (84/99) 113 C3 (21/18.6%) C2, C14 
SVN 73.9% (62/84) 87 C3 (20/23.0%) C11, C12, C13, 

C14 
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Country  Number of MHSUs 
answering question 

Total number of 
nominations 

Categories mostly 
mentioned (Na/%)  

Categories not 
mentioned  

SAF 78.1% (111/142) 139 C1 (26/18.8%) C13, C14 

UKM 77.5% (100/129) 155 C3 (21/13.5%) C12, C13, C14 

Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom.   
a = Number of mentions per category in relation to the total number of respective nominations per 
country. 

7.1.3.2 Negative aspects about serious games use 

About 74% (N = 996) of the respondents reported 1,151 negative aspects when envisaging 

SG use in psychotherapy (see Table 23). Most predominantly, the risk of addiction (C3 with 

N = 117, 10.2%) and the unsuitable or dangerous application of SG for therapeutic reasons 

(C9 with N = 114, 9.9%) were expressed. The MHSUs also repeatedly anticipated isolation 

and the absence of personal relationships (C7 with N = 102, 8.9%) as well as misuse of SG, 

especially when not guided by a trained MHP (C5 with N = 96, 8.3%), as negative 

consequences. The assumption that SG allegedly represent a cheap and easy solution for 

insurance companies and therapists (N = 5) was rarely and only mentioned by German 

MHSUs. The lack of culturally diverse SG was the least cited category (C14), only occurring 

in countries with native populations, such as New Zealand (N = 1) and South Africa (N = 3). 

Half of the countries (i.e., Australia, Finland, the Netherlands, and New Zealand with N = 1 

each, Germany with N = 4, and Mexico with N = 3) mentioned data privacy concerns.  

Table 23 

Frequency of negative mentions per category by MHSUs  

Category N % 
C1 No individual tailoring 93 8.1 

C2 Pressure   18 1.6 

C3 Addiction & other risks    117 10.2 
C4 Taking therapy / therapeutic content less seriously   77 6.7 

C5 Incorrect handling (alone) or no sufficient (trained) guidance by MHPs 96 8.3 

C6 Lacking motivation 67 5.8 

C7 Isolation 102 8.9 

C8 Lacking scientific evidence & game (design) quality  47 4.1 

C9 Not suitable for therapeutic application 114 9.9 
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Category N % 
C10 Replacement of therapy / MHP 77 6.7 

C11 Deterioration of therapeutic relationship  16 1.4 

C12 Cost & time investments    22 1.9 

C13 Lacking access & technical knowledge  52 4.5 

C14 Lacking cultural adaption  4 0.3 

C15 Difficulty of transferability into daily life 12 1.0 

C16 Data privacy concerns  11 1.0 

C17 "Easy way" for insurances & MHPs 5 0.4 

C18 No disadvantages  45 3.9 

C19 No knowledge, experience, or opinion (or not identifiable) 176 15.3 

In addition to the most mentioned categories (C3, C7, and C9), the UK (C1 with N = 18, 

17.1%) and the Netherlands (C1 with N = 18, 25.7%) were particularly most skeptical about 

the insufficient tailoring of SG to individual and personalized needs. Taking therapy less 

seriously or even neglecting the (ongoing) psychological treatment was primarily feared 

among Italian MHSUs (C4 with N = 14, 32.6%). Analogous to the prior question, South 

Africans (C13 with N = 23, 19.0%) assessed lacking access to digital devices and respective 

knowledge as particularly negative when potentially applying SG (see Table 24).  

Table 24 

Frequency of negative mentions per country by MHSUs 

Country  Number of MHSUs 
answering question 

Total number 
of nominations 

Categories 
mostly 
mentioned 
(Na/%) 

Categories not 
mentioned  

AUS 50.6% (42/83) 50 C7 (6/12.0%) C2, C11, C14, C15, 

C16 

CAN 72.3% (102/141) 126 C9 (17/13.5%) C2, C14, C16, C17 

CHN 63.1% (41/65) 47 C7 (4/8.6%) 

C9 (4/8.6%) 

C10, C11, C13-C17 

FIN 61.8% (42/68) 55 C10 (9/16.4%) C11, C14, C17 

GER 71.4% (120/168) 158 C3 (24/15.2%) C14 

ITA 77.8% (42/54) 43 C4 (14/32.6%) C1, C5, C12-C14, 

C16, C17 

MEX 91.2% (93/102) 98 C10 (9/9.2%) C11, C14, C17 

NLD 88.6% (70/79) 70 C1 (18/25.7%) C14, C17 

NZL 71.4% (100/140) 115 C9 (15/13.0%) C15, C17 

RUS 83.9% (83/99) 98 C7 (12/12.2%) C11, C14, C16, C17 
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Country  Number of MHSUs 
answering question 

Total number 
of nominations 

Categories 
mostly 
mentioned 
(Na/%) 

Categories not 
mentioned  

SVN 70.2% (59/84) 65 C3 (15/23.1%) C2, C6, C13-C17 

SAF 74.6% (106/142) 121 C13(23/19.0%) C2, C11, C15-C17 

UKM 74.4% (96/129) 105 C1 (18/17.1%) C11-C17 

Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom.   
a = Number of mentions per category in relation to the total number of respective nominations per 
country. 

7.2 Mental health professionals    

Quantitative evaluations (e.g., descriptive statistics, group comparisons between cultures 

(G)LMMs, and qualitatively analyzed open answers) provide information about SG usage 

intentions in general and about positive and negative attitudes in particular.  

7.2.1 Descriptive statistics  

The sample of MHPs consisted of 1,497 participants after applying predefined exclusion 

and inclusion criteria (see Subchapter 6.5.1). All 1,497 survey respondents were included for 

statistical analyses since no unequal gender distributions occurred (no “other” cases).  

Demographic characteristics. About 70% (N = 1,043) of the surveyed MHPs were female 

reflecting the same gender ratio as in the MHSUs’ sample (71%, N = 933). Excluding China 

(84%, N = 123 male MHPs), more female than male MHPs answered the questionnaire in all 

countries (between 58% and 84% were women). The Canadian (84%, N = 145) and Russian 

(84%, N = 80) samples contained especially high proportions of women. The mean age of the 

MHPs was 43 (M = 42.88, SD = 12.34), higher than the average age of the MHSUs (M = 

34.41, SD = 12.59). The MHPs were commonly aged between 22 and 79 years old. The 

young age of the MHPs resulted from those who recently started or are still in training to 

become MHPs being also invited to participate in the survey. Of the entire dataset, 127 people 

were in an ongoing postgraduate psychotherapy education. People in Mexico (age range: 22–

65) and the Netherlands (age range: 22–69) can start postgraduate psychotherapy training 

younger due to shorter school (e.g., finishing school after 12 school years) or university (e.g., 

a master’s of one year) duration. Thus, the MHPs in Mexico were also particularly young on 
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average (M = 35.84, SD = 11.09). On the other hand, the MHPs in Finland (M = 54.27, SD = 

8.62), South Africa (M = 48.24, SD = 12.73), and the UK (M = 49.26, SD = 12.55) were older 

than those in other country samples when considering the mean and median age (see Figure 

18).  

Figure 18 

Age (with median) distribution across countries 

 

Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom.   

Significant differences between the 13 countries were found for both gender (χ²(12, N = 

1,497) = 257.410, p < .001, V = 0.42) and age (Welch’s F(12, 1,497) = 25.901, p < .001, η² = 

0.15). Due to the high number of column proportion analyses for chi-square tests and post-hoc 

tests for ANOVA, and therefore, expected power loss despite Bonferroni correction, 

significant effects were not followed up. By categorizing the countries according to 

collectivistic and individualistic cultures, significant p values were also found for both gender 

(χ²(1, N = 1,497) = 64.046, p < .001, φ = -0.21) and age (U = 177991.00. z = -6.981, p < .001, 

r = 0.18). Column proportion tests with Bonferroni correction revealed significant differences 

regarding the proportion of both male and female MHPs between both cultures. In 

collectivistic countries, more male professionals and fewer female colleagues participated 

than expected. The reverse pattern was observed for individualistic nations. Mental health 
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staff working in collectivistic countries were significantly younger than mental healthcare 

providers in individualistic nations (MRcollectivistic = 627.17, MRindividualistic= 798.90) 

Professional background. The most affirmed occupations were psychologist (38%, N = 

569), psychotherapist (16%, N = 236), and mental health counselor (15%, N = 229). Only a 

small proportion of MHPs stated they were either a mental health nurse (3%, N = 42) or a 

social worker (2%, N = 26), which were distributed among all countries, except for Germany, 

Italy, and Mexico.  

For all countries, average professional experience was 12.34 years (SD 10.52), with a 

maximum of 55 years. Parallel to age, the average therapeutic work experience (in years) was 

the highest in Finland (M = 21.49, SD 10.89), South Africa (M = 15.77, SD = 10.38), and the 

UK (M = 16.09, SD = 10.04). By ticking as many therapeutic options as applied, CBT was the 

most practiced therapeutic approach (36%, N = 975), whereas other therapy schools –

humanistic (14%, N = 385), psychoanalytic or psychodynamic (16%, N = 439), and systemic 

(14%, N = 375) therapy – were equally distributed. The orientation of CBT was most 

predominant in Germany (67%, N = 96), Mexico (49%, N = 87), the Netherlands (44%, N = 

106), New Zealand (41%, N = 113), Australia (37%, N = 49), and the UK (37%, N = 131). 

Slovenian (27%, N = 21), Chinese (27%, N = 73), and Finnish (25%, N = 22) MHPs mostly 

worked with the psychoanalytic or psychodynamic modality. The humanistic therapy school 

was particularly popular in Canada (21%, N = 79) and Italy (19%, N = 19). Both the Italian 

(33%, N = 33) and Slovenian samples (31%, N = 24) mostly practiced systemic therapy 

approaches (see Appendix C2 for frequencies per country). Overall, the MHPs generally 

treated individual patients or clients (75%, N = 1,449) in contrast to group therapy settings, 

were specialized in adult psychotherapy (58%, N = 1,038), and mostly worked in private 

practices (40%, N = 811) and clinics (27%, N =533). The exception was the Chinese target 

group with more surveyed MHPs working with children and adolescents (68%, N = 69).  

(Serious) gaming experiences. The question regarding self-rated expertise of computer and 

video games revealed that the majority of MHPs perceived (56%, N = 838) themselves as 

beginners, as was the case for MHSUs: 33% of Slovenians (N = 20) and 32% (N = 31) of 

Russians had accordingly no gaming knowledge. The MHPs in Canada (9%, N = 16) and Italy 

(15%, N = 11) were the countries whose MHPs identified themselves as experts the most. In 

contrast, Finland and the UK were the only samples that had no MHPs with expert 

knowledge, even though MHSUs from Finland (30%, N = 19) and the UK (18%, N = 22) self-

rated their gaming skills as expert the most. Practical gaming experience was consistently 

high in all country samples. Between 71% and 95% of all MHPs had played computer and 
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video games before. Of the “current gaming” MHPs (N = 901), the majority (32%, N = 193) 

preferred to use a smartphone for daily digital game play. Only 3% (N = 18) used games 

consoles daily. Laptop and desktop computers were less used for digital gaming activities. 

Moreover, 27% (N = 401) and 20% (N = 300) of MHPs reported that they had never used a 

desktop computer or laptop for gaming, respectively.  

Among the countries, familiarity with the concept of SG was low to moderate (27%, N = 

402), but higher as in the MHSUs’ sample (18%, N = 231), when solely comparing the 

absolute and relative frequencies. About 59% (N = 48) of survey respondents in Finland, 55% 

(N = 76) in New Zealand, and 53% (N = 64) in the Netherlands had heard of SG before. 

However, circa 94% (N = 138) of Chinese MHPs stated no prior awareness of SG. Analogous 

to the theoretical awareness, practical SG experiences within psychotherapy were rather low, 

with percentages of experienced MHPs commonly under 10%. The MHPs in New Zealand 

demonstrated the most practical user experience with SG (22%, N = 30).  

E-MH treatment experiences. Of all the MHPs, only 14% had either currently or in the past 

made use of IBIs. Thirty-seven MHPs (highest absolute frequency) in New Zealand (27%) 

had used IBIs within their therapeutic work before. Similarly high was the usage of IBIs in 

Italy (35%, N = 25), in the Netherlands (24%, N = 28), and Australia (21%, N = 15). Only one 

mental health clinician in Slovenia expressed prior application of IBIs, which reflects the 

findings of MHSUs, with only two IBI-experienced respondents. Despite the highly assessed 

knowledge and experience with games, only four MHPs (5%) in Finland had used IBIs with 

their patients or clients before.  

In addition to awareness of IBIs, the MHPs were asked about their used communication 

and information mediums that go beyond organizational matters, such as arrangement of 

appointments. Considering the entire sample of MHPs, telephone (26%, N = 1,054), email 

(19%, N = 746), text message (17%, N = 649), and online (video) therapy sessions (16%, N = 

616) were the most frequently used (digital) mediums in psychotherapy. About 1% (N = 50) 

of the MHPs were familiar with VR systems for therapeutic reasons. Circa 5% (N = 192) had 

deployed no digital media in their therapeutic work yet (see Table 25, including demographic 

data for individualistic and collectivistic countries).   
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Table 25 

MHPs’ demographic characteristics, (serious) gaming experiences, and e-MH treatment experiences  

Variable  Total sample 
of MHPs  
(N = 1,497) 

Culture 

Individualistic         
(N = 1,062) 

Collectivistic       
(N = 435) 

Gender, N (%)    

Male 454 (30.3) 257 (24.2) 197 (45.3) 

Female  1043 (69.7) 805 (75.8) 238 (54.7) 

Country, N (%)     

Australia 70 (4.7) x - 

Canada 173 (11.6) x - 

China 147 (9.8) - x 

Finland 81 (5.4) x - 

Germany 117 (7.8) x - 

Italy  72 (4.8) x - 

Mexico 132 (8.8) - x 

The Netherlands 120 (8.0) x - 

New Zealand 139 (9.3) x - 

Russia  96 (6.4) - x 

Slovenia 60 (4.0) - x 

South Africa  114 (7.6) x - 

The United Kingdom 176 (11.8) x - 

Age in years     

Mean (SD) 42.88 (12.34) 44.39 (12.78) 39.20 (10.30) 

Range (median) 22-79 (42.00) 22-79 (43.00) 22-76 (38.00) 

Occupation, N (%) a    

Mental health counsellor  229 (15.3) 108 (10.2) 121 (27.8) 

Mental health nurse  42 (2.8) 38 (3.6) 4 (1.0) 

Psychologist 569 (38.0) 437 (41.1) 132 (30.3) 

Psychiatrist 122 (8.1) 76 (7.2) 46 (10.6) 

Psychotherapist 236 (15.8) 145 (13.7) 91 (20.9) 

Social worker 26 (1.7) 18 (1.7) 8 (1.8) 

Other  155 (10.4) 122 (11.5) 33 (7.6) 

Germany: Medical 
psychotherapist 

5 (0.3) 5 (0.5) - 

Germany: Psychological 
psychotherapist 

50 (3.3) 50 (4.7) - 

Germany: Child and youth 
psychotherapist  

31 (2.1) 31 (2.9) - 
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Variable  Total sample 
of MHPs  
(N = 1,497) 

Culture 

Individualistic         
(N = 1,062) 

Collectivistic       
(N = 435) 

Germany: Psychotherapist 
in training 

32 (2.1) 32 (3.0) - 

Work experience in years b    

Mean (SD) 12.34 (10.52) 13.18 (10.80) 9.40 (8.79) 

Range (median) 0-55 (10.00) 0-55 (10.00) 0-42 (7.00) 

Psychotherapeutic modality 
(multiple responses, N = 
2,675), N (%) 

   

CBT 975 (36.4) 760 (38.2) 215 (31.3) 

Humanistic / Existential  385 (14.4) 236 (11.9) 149 (21.7) 

Psychoanalytic / 
Psychodynamic 

439 (16.4) 288 (14.5) 151 (22.0) 

Systemic   375 (14.0) 272 (13.7) 103 (15.0) 

Different school 501 (18.7) 433 (21.8) 68 (9.9) 

Type of therapy (multiple 
responses, N = 1,941), N (%) 

   

Individual  1,449 (74.7) 1,031 (75.6) 418 (72.3) 

Groups (2 or more people) 492 (25.3) 332 (24.4) 160 (27.7) 

Specialization (multiple 
responses, N = 1,793), N (%) 

   

Child and adolescent 
psychotherapy  

585 (32.6) 400 (30.2) 185 (39.4) 

Adult psychotherapy  1,038 (57.9) 796 (60.1) 242 (51.6) 

Other  170 (9.5) 128 (9.7) 42 (9.0) 

Current work setting (multiple 
responses, N = 2,014), N (%) 

   

Clinic / hospital  533 (26.5) 412 (29.3) 121 (19.9) 

Private practice 811 (40.3) 591 (42.0) 220 (36.2) 

Counseling organization  194 (9.6) 98 (7.0) 96 (15.8) 

Research organization  196 (9.7) 92 (6.5) 104 (17.1) 

I currently do not work due to 
special circumstances  

41 (2.0) 21 (1.5) 20 (3.3) 

Other work setting 239 (11.9) 192 (13.7) 47 (7.7) 

Expertise with (general) 
gaming, N (%) 

   

No knowledge 267 (17.8) 193 (18.2) 74 (17.0) 

Beginner / basic 838 (56.0) 577 (54.3) 261 (60.0) 

Intermediate 322 (21.5) 233 (21.9) 89 (20.5) 
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Variable  Total sample 
of MHPs  
(N = 1,497) 

Culture 

Individualistic         
(N = 1,062) 

Collectivistic       
(N = 435) 

Expert  70 (4.7) 59 (5.6) 11 (2.5) 
Experience with (general) 
gaming (currently or in the 
past), N (%) 

   

No 237 (15.8) 158 (14.9) 79 (18.2) 
Yes  1,260 (84.2) 904 (85.1) 356 (81.8) 

Knowledge of SG concept, N 
(%) 

   

No 1,095 (73.1) 734 (69.1) 361 (83.0) 
Yes 402 (26.9) 328 (30.9) 74 (17.0) 

Practical experience with SG 
(within mental health 
treatment), N (%) c 

   

No  1,337 (93.6) 936 (93.3) 401 (94.4) 
Yes  91 (6.4) 67 (6.7) 24 (5.6) 

Current communication tools 
for / during mental health 
treatment (multiple responses, 
N = 4,059), N (%) 

   

Telephone conversation 1,054 (27.0) 795 (27.4) 259 (26.1) 
Text message 649 (16.7) 446 (15.4) 203 (20.4) 
Email 746 (19.1) 618 (21.3) 128 (12.9) 
Own homepage with mental 
health information 

318 (8.2) 239 (8.2) 79 (8.0) 

Assisted / moderated online 
self-help forum 

72 (1.8) 48 (1.7) 24 (2.4) 

Online therapy / consultation 
sessions 

616 (15.8) 446 (15.4) 170 (17.1) 

Virtual reality systems  50 (1.3) 39 (1.3) 11 (1.1) 
Computer-based diagnostics 
procedures 

97 (2.5) 47 (1.6) 50 (5.0) 

None  192 (4.9) 137 (4.7) 55 (5.5) 
Other  103 (2.6) 89 (3.0) 14 (1.3) 

Practical experience with IBIs, 
N (%) d 

   

Yes, I currently use IBIs with 
my patients /clients 

88 (5.9) 71 (6.7) 17 (3.9) 

Yes, I have used IBIs with 
my patients / clients in the 
past 

123 (8.2) 100 (9.4) 23 (5.3) 
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Variable  Total sample 
of MHPs  
(N = 1,497) 

Culture 

Individualistic         
(N = 1,062) 

Collectivistic       
(N = 435) 

No.  1,286 (85.9) 891 (83.9) 395 (90.8) 

Note. Dummy coded multiple response set, therefore percentage refers to people who clicked “yes” in 
relation to the total N of given answers per whole sample. For clarity, the number of total given 
answers per culture are provided here: Psychotherapeutic modality: N = 1,989 per individualistic 
country, N = 686 per collectivistic country; Type of therapy: N = 1,363 per individualistic country, N = 
578 for collectivistic country; Specialization: N = 1,387 per individualistic country; N = 509 per 
collectivistic country; Current work setting: N = 1,406 per individualistic country; N = 608 per 
collectivistic country.  
a = Whereas all occupations in the other countries were standardized to the coding: 1 = Mental health 
counsellor, 2 = Mental health nurse, 3 = Psychologist, 4 = Psychiatrist, 5 = Psychotherapist, 6 = Social 
worker, and 7 = Other occupation. Germany was the only country with additional subcategories of the 
answer option 5 (Psychotherapist).  
b = Missing question in China (N = 147) in agreement with cooperation partners.  
c = Missing answers in Australia (N = 59) and Russia (N = 10).  
d= Dummy-coded for multilevel modeling.  

Differences regarding SG usage between cultures. The MHPs rated mandatory 

requirements of SG usage within the context of mental health treatment (see Table 26). Easy 

accessibility and applicability (M = 4.40, SD = 0.69) was considered as most important, 

followed by evidence of efficacy (M = 4.35, SD = 0.83). This rating pattern is also evident 

among the sample of MHSUs. The option to track their patients’ or clients’ progress (M = 

3.84, SD = 1.00) or the availability of an insurance benefit (M = 2.92, SD = 1.23) was 

comparably less vital. Tracking possibility significantly differed between the two cultural 

types: the MHPs in collectivistic countries assessed the tracking option of patients or clients 

(MRcollectivistic = 885.65, MRindividualistic= 693.03) as significantly more obligatory than 

in individualistic-oriented nations. However, the effect was considered small.   
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Table 26  

Differences regarding MHPs’ requirements for SG use in mental health treatment between 

individualistic and collectivistic countries 

Items a Total sample 
of MHPs  
(N = 1,497) 

Culture Test  p (effect 
size b) IND,  

Mean (SD) 
COL, 
Mean (SD) 

Evidence of 
efficacy 

4.35 (0.83) 4.35 (0.80) 4.36 (0.89) U = 224105.00,  
z = -1.00 
 

p = .626   
(r = 0.03) 

Easy access & 
applicability  

4.40 (0.69) 4.42 (0.65) 4.36 (0.76) U = 225588.00,  
z = -0.80 
 

p = .626   
(r = 0.02) 

Possibility to 
track patient’s 
or client’s 
progress 

3.84 (1.00) 3.71 (1.01) 4.16 (0.89) U = 171544.00,  
z = -8.36 
 

p = .004**   
(r = 0.22) 

Available as 
insurance 
benefit  

2.92 (1.23) 2.88 (1.26) 3.03 (1.16) U = 216164.00,  
z = -2.01 
 

p = .135   
(r = 0.06) 

Note. IND = Individualistic; COL = Collectivistic. For all test statistics, asymptotic significance (2-
sided) instead of exact significance was reported due to N > 50 (Field, 2013). Mann-Whitney U-Test 
was computed due to variance heterogeneity.  
a = Scale coding from 1 = not necessary to 5 = strictly necessary. 
b = Pearson correlation coefficient r for Mann-Whitney U test was calculated as respective effect size 
and interpreted according to Cohen (1988). 
* p < .05, ** p < .01 (Bonferroni-Holm adjusted p-values). 

Application areas of SG in mental health treatment. The MHPs (N = 1,173) who pictured 

themselves applying SG in their work provided 3,544 answers regarding possible application 

areas (multiple response set). In relation to the total number of responses (N = 3,544), most 

stated answers of the MHPs were SG as adjunct during (29%, N = 1,012) or after therapy 

(20%, N = 697), at patients’ or clients’ request (18%, N = 625), or for preventive reasons 

(16%, N = 577). Lesser support for SG application was reported for prior treatment, for 

example, while on a waiting list (14%, N = 502), and for a replacement of therapy (2%, N = 

81). Figure 19 contains imagined application areas per culture. Chi-square tests demonstrated 

a significant difference between collectivistic and individualistic countries for the following 

application areas of SG: as prevention (χ²(1, N = 1,173) = 8.780, p = .003, φ = 0.08), during 

(χ²(1, N = 1,173) = 55.177, p < .001, φ = -0.19), after (χ²(1, N = 1,173) = 62.970, p < .001, φ = 

-0.21), instead of therapy (χ²(1, N = 1,173) = 11.603, p < .001, φ = -0.09), or at patient’s or 

client’s wish (χ²(1, N = 1,173) = 8.741, p = .003, φ = 0.08).  
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Figure 19 

Application areas of SG use in mental health treatment by MHPs 

 

Note. MHT = Mental Health treatment. Percentage refers to the people who clicked “yes” in relation 
to the total N of given answers per culture (N = 2,678 for individualistic countries; N = 866 for 
collectivistic countries). 

Reasons against SG application in mental health treatment. The MHPs (N = 316) who 

denied SG utilization in the future were asked for their reasons (multiple answers). Referring 

to the total number of answers (N = 959), the leading reasons were not enough knowledge 

about SG (18%, N = 176) or that games would not fit therapeutic practice (16%, N = 154). 

Other reasons, such as patients’ or clients’ potential disinterest and mistrust, too complicated 

patient or client needs, not sufficient scientific evidence, or general disagreement regarding 

computers or games helping people with psychological problems, were equally distributed 

between 10% and 12%. Figure 20 illustrates the application areas depending on culture type. 

Chi-square tests demonstrated a significant difference (with highly significant Pearson chi-

squares values) between collectivistic and individualistic countries for all reasons except for 

the statement, “I do not know enough about serious games.” (χ²(1, N = 316) = 0.826, p = .363, 

φ = -0.02).   
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Figure 20  

Reasons against SG use in mental health treatment by MHPs 

 

Note. SG = Serious games; MHT = Mental Health treatment. Percentage refers to the people who 
clicked “yes” in relation to the total N of given answers per culture (N = 459 for individualistic 
countries; N = 500 for collectivistic countries). 

Access, tracking preferences, and suitable target groups for SG use in mental health 

treatment. In relation to the total number of answers for this multiple response set compiling 

options about access, online (32%, N = 956) and offline accessibility (30%, N = 884) were 

most frequently clicked by all the MHPs. As for the MHSUs, the sample of MHPs majorly 

expressed a preference for MHSUs to openly access SG (22%, N = 662), compared with 

being granted access by the MHP (16%, N = 476). Referring to tracking opportunities of SG, 

their patients’ or clients’ own (verbal) feedback was the most clicked response (43%, N = 

1,247), followed by progress tracking through direct access to the SG data (30%, N = 847). 

Mental healthcare staff selected anxiety (11%, N = 1,164), affective (9%, N = 896), 

adjustment (8%, N = 796), obsessive-compulsive (7%, N = 781), impulse control (7%, N = 

780), and posttraumatic stress disorders (7%, N = 723) as most suitable for SG utilization. 

Least appropriate usage was considered for dissociative disorders (3%, N = 290), 

schizophrenia and psychotic disorders (3%, N = 272), and artificial disorders (1%, N = 152). 

Most of the MHPs imagined SG application for mild disorders (52%, N = 1,361) and for 
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adolescents (27%, N = 1,304) and young adults (27%, N = 1,300). The MHPs were asked for 

the percentage of suitable patients or clients for SG application. On average, the MHPs 

considered SG for 39% (median) of their patient or client population. The MHPs mostly 

mentioned 50% (mode) as the percentage value of eligible patients or clients (see Table 27).  

Table 27  

Access, tracking preferences, and suitable target groups for SG use in mental health treatment by 

MHPs  

Items   Total 
sample of 
MHPs  
(N = 1,497) 

Culture 

Individualistic  
(N = 1,062), N 

Collectivistic 
(N = 435), N 

Access for MHSUs  
(multiple answers, N = 2,978 answers), 
N (%) 

   

Online 956 (32.1) 707 (32.8) 249 (30.4) 

Offline 884 (29.7) 644 (29.8) 240 (29.3) 

Only via the MHP 476 (16.0) 269 (12.5) 207 (25.2) 

Openly accessibly  662 (22.2) 538 (24.9) 124 (15.1) 

Tracking (multiple answers, N = 2,872 
answers), N (%) 

   

Through direct access to the game data 847 (29.5) 557 (28.3) 290 (32.0) 

Patients’ or clients’ feedback (verbal 
or otherwise)   

1,247 (43.4) 883 (44.9) 364 (40.2) 

Feedback from others (e.g., family, 
caregivers, etc.) 

584 (20.3) 365 (18.6) 219 (24.2) 

I would not track my patients’ or 
clients’ development 

108 (3.8) 93 (4.7) 15 (1.7) 

Other tracking options 86 (3.0) 68 (3.5) 18 (2.0) 

Psychological disorders (multiple 
answers, N = 10, 533 answers), N (%) 

   

Psychologic disorders due to medical 
conditions 

645 (6.1) 451 (5.9) 195 (6.9) 

Supportive treatment with somatic 
diseases  

710 (6.7) 531 (6.9) 179 (6.3) 

Substance use and addictive disorders 704 (6.7) 507 (6.6) 197 (7.0) 

Schizophrenia spectrum and psychotic 
disorders 

272 (2.6) 217 (2.8) 55 (1.9) 

Affective disorders 896 (8.5) 664 (8.6) 232 (8.2) 

Anxiety disorders 1,164 (11.1) 851 (11.0) 313 (11.1) 
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Items   Total 
sample of 
MHPs  
(N = 1,497) 

Culture 

Individualistic  
(N = 1,062), N 

Collectivistic 
(N = 435), N 

Obsessive-compulsive and related 
disorders 

781 (7.4) 582 (7.6) 199 (7.0) 

Somatoform disorders  422 (4.0) 345 (4.5) 77 (2.7) 

Artificial disorders a  152 (1.4) 118 (1.5) 34 (1.2) 

Dissociative disorders 290 (2.8) 215 (2.8) 75 (2.7) 

Sexual and gender identity disorders  387 (3.7) 282 (3.7) 105 (3.7) 
Feeding and eating disorders 580 (5.5) 414 (5.4) 166 (5.9) 

Sleep-wake disorders 514 (4.9) 390 (5.1) 124 (4.4) 

Post-traumatic stress disorders 723 (6.9) 498 (6.5) 225 (8.0) 

Impulse control disorders 780 (7.4) 559 (7.3) 221 (7.8) 

Adjustment disorders 796 (7.6) 529 (6.9) 267 (9.4) 

Personality disorders 540 (5.1) 410 (5.3) 130 (4.6) 

Other disorders 177 (1.7) 144 (1.9) 33 (1.2) 
Severity degree of disorders 
(multiple answers, N = 2,637 answers), 
N (%) 

   

Mild forms 1,361 (51.7) 969 (49.4) 394 (58.4) 

Moderate forms  1,010 (38.3) 771 (39.3) 239 (35.4) 

Severe forms 264 (10.0) 222 (11.3) 42 (6.2) 

Age groups (multiple answers, N = 
4,880 answers), N (%) 

   

Children (0-12) 794 (16.3) 595 (16.7) 199 (15.1) 

Adolescents (13-19) 1,304 (26.7) 915 (25.7) 389 (29.6) 

Young adults (20-25) 1,300 (26.6) 929 (26.1) 371 (28.2) 

Adults (26-64) 1,020 (20.9) 751 (21.1) 269 (20.4) 

Older adults (65 and over) 462 (9.5) 374 (10.5) 88 (6.7) 

Note. Dummy coded multiple response set, therefore percentage refers to people who clicked “yes” in 
relation to the total N of given answers per whole sample. For clarity, the number of total given 
answers per culture are provided here: Access: N = 2,158 per individualistic country, N = 820 per 
collectivistic country; Tracking: N = 1,966 per individualistic country, N = 906 per collectivistic 
country; Disorders: N = 7,707 per individualistic country; N = 2,826 per collectivistic country; 
Severity: N = 1,962 per individualistic country; N = 675 per collectivistic country. Age groups: N = 
3,564 per individualistic country; N = 1,316 per collectivistic country.   
a= Answer option was not applicable in China.  

Serious games usage intentions in mental health treatment in all countries. The willingness 

to apply SG for mental health concerns (79%, N = 1,181) was equally as high as in the MHSU 
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sample (78 %, N = 1,033; see Table 28). If given the opportunity, the readiness for SG 

utilization was with almost 90% particularly high among South Africans (90 %, N = 103) and 

Mexicans (89%, N = 118). However, SG usage intentions were lowest in Slovenia (65%, N = 

39) and China (63%, N = 92).  

Table 28 

SG usage intentions in mental health treatment by MHPs in comparison to the MHSUs 

Country  MHPs, N (%) Comparison with MHSUs, N (%) 
Australia  57/70 (81.4) 59/80 (73.8) 

Canada 138/173 (79.8) 105/136 (77.2) 

China 92/147 (62.6) 34/59 (57.6) 

Finland 66/81 (81.5) 53/64 (82.8) 

Germany 99/117 (84.6) 142/160 (88.8) 

Italy  52/72 (72.2) 35/54 (64.8) 

Mexico  118/132 (89.4) 81/100 (81.0) 

The Netherlands 91/120 (75.8) 62/78 (79.5) 

New Zealand 111/139 (79.9) 96/138 (69.6) 

Russia  71/96 (74.0) 85/99 (85.9) 

Slovenia  39/60 (65.0) 67/84 (79.8) 

South Africa 103/114 (90.4) 119/141 (84.4) 

The United Kingdom 144/176 (81.8) 95/124 (76.6) 

Serious games usage intentions between cultures. The behavioral usage intentions of SG 

significantly differed in dependence regarding the cultural type (χ²(1, N = 1,497) = 10.45, p < 

.001, φ = -0.08). The proportion of MHPs from individualistic countries envisaging SG use 

was higher than expected, whereas the proportion of individuals with collectivistic values 

favoring SG use was lower than anticipated. The comparison of aimed SG usage in the future 

did not significantly differed between e-MH frontrunning, follower, and learner countries 

(χ²(2, N = 1,497) = 1.78, p = .410, V = 0.04).  

UTAUT predictors in all countries. The MHSUs showed the highest agreement (mean) in 

social influence (M = 3.54, SD = 0.98), followed by positive (M = 3.50, SD = 0.67) and 

negative performance expectancy (M = 2.89, SD = 0.51; see Table 29). Figure 21 contains 

information on the average positive and negative performance expectancy, as well as social 

influence scores per country. Descriptive inspection reveals that positive performance 

expectations were higher than skepticism and perceived risks in the form of negative 

performance attitudes in all country samples. As was already observed within the MHSU 
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sample, only Chinese MHPs articulated more skepticism (M = 2.99, SD = 0.40) than positive 

views (M = 2.35, SD = 0.45) for potential SG application. The average perceived usefulness 

of SG in the form of positive performance expectancy was the highest in Mexico (M = 3.80, 

SD = 0.53), South Africa (M = 3.75, SD = 0.60), and the Netherlands (M = 3.64, SD = 0.55), 

whereas Slovenians (M = 3.09, SD = 0.57) and Russians (M = 3.04, SD = 0.63) had the 

highest mean regarding the negative performance expectancy scale. Social endorsements by 

others were perceived as particularly important in China (M = 4.06, SD = 0.40). Social 

influence was, on average, deemed least necessary among German MHPs (M = 3.04, SD = 

0.94). Of the collectivistic countries, only China had higher scores on the social influence 

scale compared with both performance expectancy scales.  

Figure 21  

MHPs’ positive and negative performance expectancy as well as social influence (means) in all 

countries 

 

Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom.   

Differences of UTAUT predictors between cultures. In contrast to the target group of 

MHSUs, all the UTAUT media predictors were significantly differed between the MHPs from 

collectivistic and individualistic countries (see Table 29). Positive performance expectancy 

among the MHPs was significantly higher in individualistic countries (MRcollectivistic = 

607.01, MRindividualistic= 807.16) than in collectivistic nations. However, social influence 
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(MRcollectivistic = 824.30, MRindividualistic= 718.16) and negative performance expectancy 

(MRcollectivistic = 784.33, MRindividualistic= 734.53) were on average significantly higher 

in collectivistic-oriented countries than in the individualistic-shaped nations. Overall, the 

effects were interpreted as small (Cohen, 1988).  

Table 29  

Differences of MHPs’ SG usage intentions and UTAUT predictors between individualistic and 

collectivistic countries 

Variable  Total sample 
of MHPs  
(N = 1,497) 

Culture Test p (effect size b) 

Individualistic  
(N = 1,062), N 

Collectivistic  
(N = 435), N 

Intention of 
SG use, N 
(%) 

     

No 316 (21.1) 201 (18.9) 115 (26.4) χ²(1) = 10.45 p = .004**  
(φ = -0.08) Yes 1181 (78.5) 861 (81.1) 320 (73.6) 

Positive 
performance 
expectancy a, 
Mean (SD) 

3.50 (0.67) 3.60 (0.57) 3.22 (0.80) U 
=169221.00, 
 z = -8.17 
 

p = < .001**  
(r = 0.21) 

Negative 
performance 
expectancy a, 
Mean (SD)  

2.89 (0.51) 2.87 (0.49) 2.93 (0.54) U =21567.50,  
z = -2.03 
 

p = .042*  
(r = 0.05)  

Social 
influence b, 
Mean (SD)  

3.54 (0.98) 3.47 (0.97) 3.70 (0.98) U 
=198231.50, 
 z = - 4.39 

p = < .001**  
(r = 0.11) 

Note. For all test statistics, asymptotic significance (2-sided) instead of exact significance was reported 
due to N > 50 (Field, 2013). Mann-Whitney U test was calculated in case of variance heterogeneity. 
a = Scale coding from 1 = strongly disagree to 5 = strongly agree.  
b = Scale coding from 1 = not necessary to 5 = strictly necessary. 
c = Cohen’s d for t-test, Pearson correlation coefficient r for Mann-Whitney U test, and Phi coefficient 
φ for chi-square tests were calculated as respective effect sizes.    
* p < .05, ** p < .01 (Bonferroni-Holm adjusted p-values). 

7.2.2 (General) linear mixed models   

A GLMM was calculated for the binary dependent variable: SG usage intentions in 

psychotherapy. Furthermore, LMMs were performed for the continuous variables (positive 

and negative performance expectancy) to explore further what either increases or hinders 

favorable and skeptical views on SG applications.   
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7.2.2.1 General linear mixed model for serious games usage intentions  

Random-intercept-only model and ICC. Firstly, a random-intercept-only model only 

including country of residence on the group level was calculated. The significant variance of 

the intercept (pone-tailed = .031) served as initial evidence for clustering in the data and 

conducting of mixed models (Heck et al., 2014). To assess the level of non-independence 

further in the outcomes at the individual level, the ICC was computed. The ICC was 0.16 

according to the regularly used formular and 0.05 as per the adapted formular recommended 

for binary dependent variables (Heck et al., 2014). Both values approved multilevel modeling 

(Tausendpfund, 2020).  

Individual and context models. Analogous to the MHSUs sample, Level 1 and 2 predictors 

jointly and blockwise entered the GLMM. In the first block, sociodemographic and country-

related variables (both Levels 1 and 2) were added to the model. Except for the humanistic 

therapy school, all therapeutic practices yielded significant effects (CBT: b = 0.33, p = .004; 

psychoanalytic / psychodynamic: b = -0.54, p < .001; systemic: b = 0.52, p = .002). However, 

no significant main effects were observed for the other variables, including culture and e-MH 

uptake stage of a nation. When adding (serious) gaming experience variables, all effects for 

therapeutic orientations remained significant, only the CBT approach lost its significance. 

Moreover, the new four technical predictors added significant information to the model: self-

expertise of (b = 0.45, p < .001) and practical experience with computer and video games (b = 

0.61, p < .001) as well as knowledge of (b = 0.46, p = .016) and practical user experience with 

SG (b = 0.95, p = .037). Furthermore, age (b = 0.20, p = .015) proved significant. The third 

step included the integration of the e-MH-related variable (experience with IBIs) which led to 

no effect (b = 0.18, p = .444). All previous model variables maintained their significance, 

except for practical SG experience. In the fourth step, both positive (b = 1.05, p < .001) and 

negative performance expectations (b = -0.41, p < .001) significantly influenced potential SG 

application for mental health issues. However, social influence (b = -0.05, p = .572) could not 

be confirmed as a significant antecedent. Other significant predictors of the former model 

remained unchanged, except for familiarity with the SG concept. The fifth and final step 

displays the full model including the interaction of UTAUT predictors with the cultural type. 

Regarding the values of the final model in Table 30, (one SD unit increase in) age (b = 0.21, p 

= .020), systemic therapy orientation (b = 0.50, p = .010), (one SD unit increase in) self-rated 

knowledge of computer and video games (b = 0.39, p = .004), gaming experience (b = 0.54, p 

= .009), and (one SD unit increase in) positive performance expectancy (b = 1.40, p < .001) 
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raised the purpose to use SG therapeutically, whereas negative attitude formation (b = -0.59, p 

< .001) and psychodynamic or psychoanalytical modality (b = -0.39, p = .022) significantly 

reduced application chances. These results imply the following for interpreting the strength of 

effects: one SD unit increase in positive performance expectancy leads to the probability to 

use SG by nearly four times (4.04). However, the odds of applying SG decreased by 0.6 with 

higher negative performance expectancy score (one SD unit increase). Higher age (one SD 

unit increase) raised the chance of usage by 1.2, whereas gaming experience – both theoretical 

and practical – increased the odds of application by 1.5 and 1.7, respectively (in reference to 

nonexperienced MHPs). Practicing the systemic school (with reference to nonsystemic 

schools) increased the SG application chance by 1.7, whereas the psychodynamic-oriented 

approach decreased the odds by 0.7. Similarly, positive performance expectancy was the 

strongest predictor for future SG usage.  

Cross-level interaction. The interaction between culture and positive performance 

expectancy (b = -0.89, p < .001) and negative performance expectancy (b = 0.36, p = .041) 

were significant, based on the already significant main effects of both expectancy scales on 

the binary outcome. However, culture did not serve as a moderating impact on the 

relationship between social influence and usage intentions (see Table 30). Using simple slope 

analysis (Hayes, 2018), the effect of positive performance expectancy on the intended use of 

SG in the future was stronger in individualistic nations than in collectivistic-based countries. 

However, the influence of negative performance expectancy on the intention to apply SG in 

the future was significantly higher in collectivistic countries than in individualistic ones.   

Regarding the MHSU sample, self-perceived gaming knowledge and age were also 

exploratively tested to check whether they additionally affected the strength of the 

relationship between UTAUT predictors and binary outcome. The calculated interaction terms 

were not significant and, thus, no moderator effect could be detected.   
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Table 30  

GLMM of MHPs’ intentions to use SG in mental health treatment (final model with N = 1,497 MHPs)  

Predictor b SE p  95% CI Odds h  

Intercept  1.54 0.66 .020 [0.25, 2.84]  4.68 

Step 1: Demographic, work, and 
country characteristics 

     

Gender a  -0.15 0.20 .450 [-0.54, 0.24] 0.86 

Age  0.21 0.09 .020* [0.03, 0.39] 1.23 

CBT approach b 0.05 0.17 .779 [-0.29, 0.39] 1.05 

Humanistic / existential 
approach b 

-0.23 0.18 .206 [-0.59, 0.13] 0.79 

Psychoanalytic / psychodynamic 
approach b 

-0.39 0.17 .022* [-0.72, -0.06] 0.68 

Systemic approach b 0.50 0.19 .010** [0.12, 0.86] 1.66 

Culture c  -0.88 0.66 .176 [-2.16, 0.40] 0.41 

E-MH uptake stage d       

Follower country  -0.52 0.65 .421 [-1.79, 0.75] 0.59 

Frontrunner country -0.95 0.65 .146 [-2.23, 0.33] 0.39 

Step 2: (Serious) gaming 
experiences 

     

Level of expertise with gaming e 0.39 0.13 .004** [0.13, 0.65] 1.47 

Practical experience with 
(general) gaming b 

0.54 0.21 .009** [0.13, 0.94] 1.71 

Knowledge of SG b 0.38 0.21 .075 [-0.04, 0.79] 1.46 

Practical experience with SG 
(within mental health b 
treatment) e 

0.89 0.51 .079 [-0.10, 1.88] 2.43 

Step 3: E-MH treatment 
experiences 

     

Practical experience with IBIs b 0.14 0.26 .600 [-0.38, 0.65] 1.15 

Step 4: UTAUT predictors       

Positive performance 
expectancy f 

1.40 0.14 < .001** 
 

[1.13, 1.67] 4.04 

Negative performance 
expectancy f 

-0.59 0.12 < .001** 
 

[-0.82, -0.36] 0.55 

Social influence g -0.15 0.11 .166 [-0.36, 0.06] 0.86 

Step 5: Interaction of UTAUT 
predictors and culture  

     

Positive performance 
expectancy * culture  

-0.89 0.21 < .001** [-1.30, -0.48] 0.41 
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Predictor b SE p  95% CI Odds h  
Negative performance 
expectancy * culture 

0.36 0.17 .041* [0.02, 0.70] 1.43 

Social influence * culture 0.19 0.17 .253 [-0.14, 0.52] 1.21 

Note. E-MH stage and culture are Level 2 predictors, whereas other variables represent Level 1 
predictors. CI = Confidence interval; SE = Standard error.  
a = Reference category: Male (Coding: 0 = Male, 1 = Female). 
b = Reference category: “No” (Coding: 0 = No, 1 = Yes) 
c = Reference category: Individualistic culture (Coding: 0 = Individualistic, 1 = Collectivistic). 
d = Reference category: Leaner country (Coding: 0 = Leaner country, 1 = Follower country, 2 = 
Frontrunner country). 
e= Coding from 0 = No knowledge to 4 = Expert.  
f = Coding from 1 = strongly disagree to 5 = strongly agree. 
g = Coding from 1 = not necessary to 5 = strictly necessary.  
h= CI for Odds were checked, but not additionally displayed due to clarity reasons.  
* p < .05, ** p < .01 .  

Model fit. As detailed in Table 31, the likelihood ratio tests were significant for all model 

comparisons, except for the Step 2 and Step 3 models. However, models with extended 

information did not result in the best model fit when considering the increasing values of both 

ACIC and -2 log likelihood. Nevertheless, the models revealed variables of predicting interest 

according to hypothesis formulation.  

Table 31 

Model fit of GLMM for predicting MHPs’ SG usage intentions in mental health treatment 

Model  ACIC -2 log 
likelihood 

-2 log likelihood 
deviance a 

Likelihood ratio test 

Step 0: Random-
intercept-only model   

6993.195 6991.192 -  - 

Step 1: Added 
demographic, work, 
and country 
characteristics 

7087.809 7085.806 94.614  (χ²(9) = 94.614, p < .05)  

Step 2: Added 
(serious) gaming 
experiences 

6942.897 6940.895 -144.911  (χ²(4) = |-144.911|, p < 
.05)  

Step 3: Added e-MH 
treatment experiences 

6943.112 6941.109 0.214  (χ²(1) = 0.214, p > .05) 

Step 4: Added 
UTAUT predictors 

7288.851 7286.848 345.739  (χ²(3) = 345.739, p < .05)  
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Step 5: Added 
interaction of UTAUT 
predictors and culture 

7533.918 7539.164 252.316 (χ²(3) = 252.316, p < .05)  

Note. ACIC = Akaike Corrected Information Criterion.  
a = -2 log likelihood deviance is the subtraction of the previous model from the advanced model.  

Residual analysis. For subsequent model fit assessment, Pearson residuals were plotted 

against the predicted probability of the binary outcome (Peng et al., 2016). As can be seen in 

Figures 22, few outlying values were detected, with only little impact on the estimates. 

Normal Q-Q-plots of residuals affirmed the required assumption of normally distributed 

residuals (Field, 2013). Based on this residual analysis, the findings indicate no distorted 

model effects.   

Figure 22 

Scatterplot of predicted probability for MHPs’ SG usage intentions (GLMM) by Pearson residuals  

 

 

7.2.2.2 Linear mixed models for positive and negative performance expectancy 

The LMMs for both continuous outcomes – positive and negative performance expectancy 

– were performed by following the prior approach of the GLMMs.  
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Positive performance expectancy. The variance of the intercept was significant (pone-tailed 

= .000) which served as a first estimate for nested data structure and multilevel modeling. The 

ICC was, with a value of 0.30, well above the predefined threshold of 0.05 for multilevel 

analysis (Heck et al., 2014). Country, sociodemographic, and work parameters (Level 1 and 2 

predictors) were added in Step 1, of which CBT yielded a positive (b = 0.22, p < .001) and 

psychoanalytically applied techniques (b = -0.17, p < .001) a significant negative effect. The 

model was extended with (serious gaming) experience variables, which led to significant 

effects for self-rated knowledge skills about gaming (b = 0.09, p = .008) and experienced 

usage of SG within psychotherapy (b = 0.20, p = .035). Both therapy orientations remained 

significant. Finally, practical familiarity with IBIs revealed no predictive improvement (b = 

0.12, p = .080) and completed the model. The full model is summarized in Table 32 with the 

following final significant determinants: MHPs with CBT approach (b = 0.17, p < .001) (with 

reference to MHPs with no CBT-practice) and with advanced gaming expertise (b = 0.09, p 

<.001) hold significantly more positive attitudes towards therapeutic SG application, whereas 

MHPs following the psychoanalytic or psychodynamic (b = -0.18, p < .001) method in 

contrast to MHPs with other therapy approaches displayed fewer positive expectations.  

Negative performance expectancy. The significant variance of the intercept (pone-tailed = 

.022) and an ICC of 0.05 confirmed the multilevel approach (Heck et al., 2014). When adding 

sociodemographic, country, and work information, only CBT (b = -0.06, p = .005) and 

psychoanalytical or psychodynamic therapy techniques (b = 0.30, p < .001) showed 

significant effects. The second model step involving (serious) gaming experience variables 

demonstrated significant predictors, namely gender (b = -0.12, p = .050), self-rated expertise 

(b = -0.16, p < .001), theoretical (b = -0.19, p = .003) and practical familiarity with SG (b = - 

0.25, p = .027) and both significant therapy approaches. In the final step, experience with IBIs 

was added without any significant effect. The full model in Table 32 demonstrates that 

women (b = -0.12, p = .050) had lower negative expectancy scores and were less concerned 

about SG usage in mental health treatment than men. Furthermore, MHPs with a CBT 

approach (b = -0.12, p = .040) scored lower on negative performance expectancy and were, 

therefore, less skeptical than MHPs with non-CBT-applied approaches. On the other hand, 

psychoanalytic or psychodynamic therapists (b = 0.34, p < .001) had higher negative scores, 

(i.e., perceived more risks with SG usage) than MHPs with other specializations. Experiences 

with SG, either theoretical awareness (b = -0.19, p = .003) or practical user experience in 

therapy (b = -0.26, p = .028), and higher self-assessed expertise in general gaming (b = -0.16, 

p < .001) led to lower negative expectancy scores (i.e., less negative attitudes).  
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Table 32  

LMMs for both MHPs’ positive and negative performance expectancy (final model with N = 1,497 MHPs) 

Predictor  Positive performance expectancy
 f
 Negative performance expectancy

 f
 

b SE p 95% CI b SE p 95% CI 

Intercept  .11 0.56 .854 [-1.15, 1.36] 0.25 0.22 .270 [-0.22, 0.72] 

Step 1: Demographic, 

work, and country 

characteristics 

        

Gender a 0.05 0.05 .896 [0.06, 0.15] -0.12 0.06 .050* [-0.25, -0.01] 

Age  -0.01 0.02 .869 [-0.05, 0.04] -0.06 0.03 .051 [-0.11, 0.00] 

CBT approach b 0.17 0.05 < .001** [0.07, 0.27] -0.12 0.06 .040* [-0.24, -0.01] 

Humanistic / existential 
approach b 

-0.01 0.05 .918 [-0.11, 0.10] 0.01 0.06 .850 [-0.11, 0.14] 

Psychoanalytic / 
psychodynamic 
approach b 

-0.18 0.05 < .001** [-0.28, -0.09] 0.34 0.06 < .001** [0.22, 0.45] 

Systemic approach b 0.01 0.05 .808 [-0.09, 0.11] -0.09 0.06 .135 [-0.21, 0.03] 

Culture c  -0.61 0.62 .346 [-2.00, 0.78] 0.17 0.21 .450 [-0.34 0.67] 

E-MH uptake stage d          

Follower country -0.34 0.62 .592 [-1.74, 1.05] 0.26 0.21 .265 [-0.25, 0.76] 

Frontrunner country -0.30 0.62 .640 [-1.70, 1.10] 0.15 0.21 .510 [-0.36, 0.66] 
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Predictor  Positive performance expectancy f Negative performance expectancy f 

b SE p 95% CI b SE p 95% CI 

Step 2: (Serious) gaming 

experiences 

        

Level of expertise with 
gaming e 

0.09 0.04 < .001** [0.02, 0.15] -0.16 0.04 < .001** [-0.24, -0.08] 

Practical experience 
with (general) gaming b 

0.06 0.07 .884 [-0.07, 0.19] -0.08 0.08 .282 [-0.24, 0.07] 

Knowledge of SG b 0.08 0.06 .138 [-0.02, 0.19] -0.19 0.07 .003* [-0.32, -0.06] 

Practical experience 
with SG (in mental 
health treatment b 

0.15 0.09 .123 [-0.04, 0.35] -0.26 0.12 .028* [-0.49, -0.03] 

Step 3: E-MH treatment 

experiences  

        

Practical experience 
with IBIs b 

0.12 0.07 .080 [-0.01, 0.25] 0.02 0.08 .788 [-0.14, 0.19] 

Note. CI = Confidence intervals; IBIs = Internet-based interventions; OC = Online counseling; SE = Standard error; SG = Serious games. E-MH stage and culture 
are Level 2 predictors, whereas other variables represent Level 1 predictors.  
a = Reference category: Male (Coding: 0 = Male, 1 = Female). 
b = Reference category: “No” (Coding: 0 = No, 1 = Yes). 
c = Reference category: Individualistic culture (Coding: 0 = Individualistic, 1 = Collectivistic). 
d = Reference category: Leaner country (Coding: 0 = Leaner country, 1 = Follower country, 2 = Frontrunner country). 
e= Coding from 0 = No knowledge to 4 = Expert.  
f = Coding from 1 = strongly disagree to 5 = strongly agree. 
* p < .05, ** p < .01 .  
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Model fit. For both attitude scales, AIC and -2 log likelihood values revealed model 

improvements through extending information. Only the last step, which involved the 

integration of the e-MH-related variable, showed a minor deterioration. In contrast to previous 

models, not all likelihood ratio tests were significant (see Table 33), especially when 

comparing the final model with the previous one.  

Table 33  

Model fit of the LMMs for predicting MHPs’ SG usage intentions in mental health treatment 

Model  AIC -2 log 
likelihood 

-2 log 
likelihood 
deviance a  

Likelihood ratio test 
 

 Positive Performance Expectancy 

Step 0: Random-
intercept-only model   

3690.186 3686.186 - - 

Step 1: Added 
demographic, work, and 
country characteristics 

3670.828 3666.828 -19.358 (χ²(9) = |-19.358|, p < .05) 

Step 2: Added (serious) 
gaming experiences 

3488.239 3484.239 -182.589 (χ²(4) = |-182.589|, p < 
.05) 

Step 3: Added e-MH 
treatment experiences 

3488.756 3484.756 0.517 (χ²(1) = 0.517, p > .05) 

 Negative performance expectancy 

Step 0: Random-
intercept-only model   

4220.741 4216.741 - - 

Step 1: Added 
demographic, work, and 
country characteristics 

4200.311 4196.311 -20.43 (χ²(9) = |-20.43|, p > .05) 

Step 2: Added (serious) 
gaming experiences 

3982.072 3978.072 -218.239 (χ²(4) = |-218.239|, p < 
.05) 

Step 3: Added e-MH 
treatment experiences 

3985.215 3981.215 3.143 (χ²(1) = 3.143, p > .05) 

Note. AIC = Akaike Information Criterion.  
a = -2 log likelihood deviance is the subtraction of the previous model from the advanced model.  
 

Residual analysis. Residual diagnostics were performed for both LMMs to assess model 

preconditions and fit, as well as the accuracy of findings (Peng et al., 2016). Firstly, Normal 

Q-Q-plots confirmed normally distributed residuals for both scales. Except for a few outliers 



180     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

  

at the tail of both distributions, the residuals were normally distributed. The residuals of 

negative performance expectancy were fairly closely located on the diagonal line. The 

residuals of positive performance expectancy, however, deviated a little more at the left tail. 

These deviations were too minor to affect the accuracy of the results. The residual scatter plot 

(see Figure 24) contained ideally randomly, and therefore, independently located residuals for 

negative performance expectancy (Urban & Mayerl, 2011). Accordingly, a reliable model can 

be assumed for negative performance expectancy. However, the residuals of positive 

performance expectancy were visibly clustered (see Figures 23), which indicates a 

heteroscedastic pattern. However, heteroscedasticity was controlled with a robust estimation 

method (see Heck et al., 2014) to guarantee an unadulterated interpretation.   

Figure 23 

Scatterplot of predicted values by residuals for MHPs’ positive performance expectancy (LMM) 
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Figure 24 

Scatterplot of predicted values by residuals for MHPs’ negative performance expectancy (LMM) 

 

 

Based on the final model results, the following hypotheses can be confirmed. Moreover, 

the findings of the explorative analyses were added in Table 34:  

Table 34 

Summary of MHPs’ hypotheses confirmation (GLMM) and findings of explorative analyses (LMMs) 

Hypothesis  Predictor category Predictors  Results  Explorative 
analyses  

H17  UTAUT predictors Positive performance 
expectancy  

Confirmed  -  

H18  Negative performance 
expectancy 

Confirmed - 

H19 Social influence Not confirmed - 

H20 Demographic and work 
characteristics 

Gender Not confirmed Effect on NPE 

H21  Age  Partially 
confirmed 
(opposite 
direction) 

No effect 

H22  Psychotherapeutic 
modality (CBT) 

Not confirmed  Effect on PPE 
/ NPE 

H23  Psychotherapeutic 
modality 

Confirmed Effect on PPE 
/ NPE 
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Hypothesis  Predictor category Predictors  Results  Explorative 
analyses  

(Psychoanalytic / 
Psychodynamic) a 

H24 (Serious) gaming 
experiences 

Self-assed gaming 
expertise  

Confirmed Effect on PPE 
/ NPE 

H25 Practical gaming 
experience 

Confirmed No effect 

H26 Knowledge of SG 
concept  

Not confirmed Effect on NPE 

H27 Practical experiences 
with SG (within 
mental health 
treatment) 

Not confirmed Effect on NPE 

H28 E-MH treatment 
experiences 

Experience with IBIs Not confirmed No effect 

H29 Country characteristics Advanced e-MH stage Not confirmed No effect 

H30 Interaction: UTAUT 
predictors and culture 
 

Interaction of positive 
performance 
expectancy and culture 

Confirmed - 

H31 Interaction of negative 
performance 
expectancy and culture 

Confirmed - 

H32 Interaction of social 
influence and culture 

Not confirmed - 

Note. IBIs = Internet-based interventions; NPE = Negative performance expectancy; OC = Online 
counseling; PPE = Positive performance expectancy; SG = Serious games. 
a = Systemic therapeutic orientation was also identified as significant predictor, however, not 
integrated into hypothesis formulation due to lacking research foundation.  

7.2.3 Positive and negative aspects about serious games use in mental health treatment  

The open responses were evaluated according to the same principles applied to the MHSU 

sample. Further information about category definitions and complete categorizations for all 

countries are detailed in the appendices (D3 and D4).   

7.2.3.1 Positive aspects about serious games use 

Positive effects of SG usage were reported by 1,250 MHPs (see Table 35). About 84% of 

1,497 therapeutically working professionals responded to this open question. Similar to the 

sample of MHSUs, the MHPs mostly advocated that SG would serve as therapeutic support 

for face-to-face treatment by enabling treatment outside of the therapy sessions (C1 with N = 

222, 13.3%). Among all the MHPs, there was great approval for patients or clients using SG 
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to acquire and practice new skills (C3 with N = 187, 11.2%), but also for increasing 

motivation and compliance for therapy (C7 with N = 151, 9.0%). The entertainment aspect 

(C6 with N = 129, 7.7%) inherently associated with SG was frequently mentioned, but not as 

a leading advantage. Even though the numbers are not directly comparable, there was a 

similar frequency of mentions for the entertainment factor among the MHSUs (C6 with N = 

116, 8.2%). Analogous to the MHSUs, one of the least cited categories was the transferability 

of learned skills into the real world (C17 with N = 12, 0.7%). Moreover, the German MHPs 

were the only ones who perceived this aspect as beneficial. Compared with the MHSUs, 

improvement of therapy outcome (C13 with N = 46, 2.7%), complementary usage for 

psychoeducation (C18 with N = 24, 1.4%), and the power of destigmatization (C15 with N = 

11, 0.7%) are aspects apparently only relevant to the MHPs. The point also applies to the 

reactivation of unconscious states (C19 with N = 5, 0.3%), which was only expressed by 

Chinese professionals.  

Table 35 

Frequency of positive mentions per category by MHPs 

Category N % 
C1 Adjunct to face-to-face mental health treatment for MHSUs  222 13.3 

C2 Reinforcement of therapeutic content for MHSUs 142 8.5 

C3 Training, learning, & improving of certain skills for MHSUs 187 11.2 

C4 Availability & flexibility for MHSUs 86 5.1 

C5 Accessibility & convenient use for MHSUs  72 4.3 

C6 Entertainment for MHSUs 129 7.7 

C7 Motivation for MHSUs 151 9.0 
C8 Self-control & self-accomplishment for MHSUs 105 6.3 

C9 Anonymous use for MHSUs  10 0.6 

C10 Reach of & suitable use for specific target groups  136 8.1 

C11 Safe environment & low pressure for MHSUs 48 2.9 

C12 Saving time & costs for MHSUs and MHPs 15 0.9 

C13 Improvement of therapy outcome 46 2.7 

C14 Alternative approach to deliver therapeutic content  73 4.4 

C15 Destigmatizing efforts 11 0.7 
C16 Advantages of gamified principles 75 4.5 

C17 Transferability into daily life for MHSUs 12 0.7 

C18 Complementary use for psychoeducation 24 1.4 

C19 Reactivation of unconscious states 5 0.3 
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Category N % 
C20 Usage only according to MHSU’s suggestion 8 0.5 
C21 No advantages  9 0.5 
C22 No knowledge, experience, or opinion (or not identifiable) 109 6.5 

Serious games as a supplementary therapeutic tool (C1) and for new skills development 

(C3) were the most mentioned categories among the countries (see Table 36). However, 

respondents in the UK primarily named the benefit of reaching specific target audiences (C10 

with N = 28, 12.0%). The Australian MHPs appreciated SG mostly for their reinforcement 

capability (C2 with N = 11, 18.0%). Increased engagement with habit-building, homework, or 

therapy itself (C7 with N = 32, 20.5%) were mostly stated by the German respondents, 

whereas the Italian sample was the only country that considered gamified principles (C16 

with N = 7, 11.3%) as particularly advantageous.  

Table 36 

Frequency of positive mentions per country by MHPs  

Country  Number of MHSUs 
answering question 

Total number 
of nominations 

Categories mostly 
mentioned (N a/%)  

Categories not 
mentioned  

AUS 57.1% (40/70) 61 C2 (11/18.0%) C11, C17, C17-C19 
CAN 87.8% (152/173) 172 C1 (25/14.5%) C9, C12, C15, C17, 

C19 
CHN 68.0% (100/147) 130 C3 (35/26.9%) C9, C17, C18, C20 
FIN 72.8% (59/81) 75 C1 (13/17.3%) C5, C9, C11, C12, 

C15, C17, C19 
GER 79.4% (93/117) 156 C7 (32/20.5%) C9, C12, C19, C20 
ITA 84.7% (61/72) 62 C16 (7/11.3%) C2, C4, C12, C15, 

C17-C20 
MEX 91.6% (121/132) 166 C1 (31/18.7%), C3 

(31/18.7%) 
C15, C17, C19, C20 

NLD 85.8% (103/120) 117 C1 (17/14.5%) C9, C12, C17, C19, 
C20 

NZL 86.3% (120/139) 177 C1 (22/12.4%), 
C10 (22/12.4%) 

C9, C17, C19 

RUS 90.6% (87/96) 124 C3 (29/23.4%) C12, C15, C17, C19, 
C20 

SVN 83.3% (50/60) 64 C1 (14/21.9%) C9, C11, C12, C17-
C20 

SAF 91.2% (104/114) 137 C1 (22/16.1%) C9, C15, C17, C19, 
C20 

UKM 90.9% (160/176) 234 C10 (28/12.0%) C17, C19 
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Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom.   
a = Number of mentions per category in relation to the total number of respective nominations per 
country. 

7.2.3.2 Negative aspects about serious games use 

In total, 1,241 (83%) of the 1,497 surveyed MHPs responded with 1,360 negatively 

assumed characteristics about SG use (see Table 37). With a clear lead, the risk of addiction 

and other adverse effects for MHSUs was most frequently named (C3 with N = 197, 14.5%). 

Increase in isolation and abundance of social contacts (C7 with N = 136, 10%) among 

MHSUs, and the missing feedback and control via MHPs during potential SG play (C5 with N 

= 133, 9.8%) were also frequently stated. Lacking education about SG use among MHPs (C18 

with N = 26, 1.9%), current limited choice of suitable existing SG (only apparent among the 

New Zealand sample with N = 4, 0.3%), and the inability to capture patient’s or client’s body 

language (only named by the Chinese sample with N = 2, 0.1%) were categories only relevant 

to the MHPs. However, SG as replacement for therapy in both the MHSU and MHP samples 

was named exactly 77 times. Marginally higher was the doubt about clinical effectiveness 

(C8) in the sample of MHPs (N = 80, 5.9%), compared with MHSUs (N = 47, 4%). The issue 

of worries about data protection (C16) was only reported by MHPs in Finland (N = 9), 

Germany (N = 3), Mexico (N = 1), and the UK (N = 1).   

Table 37 

Frequency of negative mentions per category by MHPs 

Category N % 
C1 No individual tailoring 67 4.9 
C2 Pressure for MHSUs 20 1.5 
C3 Addiction & other risks for MHSUs 197 14.5 
C4 Taking therapy / therapeutic content less seriously by MHSUs  83 6.1 
C5 Incorrect handling (alone) by MHSUs or no sufficient (trained) guidance 
by MHPs  

133 9.8 

C6 Lacking motivation by MHSUs 60 4.4 
C7 Isolation for MHSUs 136 10.0 
C8 Lacking scientific evidence & game (design) quality  80 5.9 
C9 Not suitable for therapeutic application 83 6.1 
C10 Replacement of therapy / MHP 77 5.7 



186     SERIOUS GAMES IN MENTAL HEALTH TREATMENT 

  

Category N % 
C11 Deterioration of therapeutic relationship  47 3.5 

C12 Cost & time investments for MHSUs and MHPs    36 2.6 

C13 Lacking access & technical knowledge for MHSUs 79 5.8 

C14 Lacking cultural adaptation  3 0.2 

C15 Difficulty of transferability into daily life by MHSUs 12 0.9 

C16 Data privacy concerns by MHSUs and MHPs  14 1.0 

C17 Inability to capture body language of MHSUs 2 0.1 

C18 Lacking education / training by MHPs for correct use  26 1.9 

C19 Limited selection / choice of current games   4 0.3 

C20 No disadvantages  44 3.2 

C21 No knowledge, experience, or opinion (or not identifiable) 157 11.5 

The MHPs in seven out of 13 countries mostly considered the use of SG as possibly 

damaging because of its high risk of addiction (C3). In Germany (N = 19, 18.4%) and 

Australia (N = 9, 21.4%), isolating fear (C7) was the most assessed negative aspect among 

MHPs (see Table 38). Professional staff in the Netherlands (N = 12, 15.8%) and Italy (N = 13, 

20.0%) were concerned the most about MHSUs taking therapy and its addressed content less 

seriously (C4). Finnish MHPs were most skeptical about SG negatively affecting the 

therapeutic relationship (C11 with N = 9, 13.4%), whereas South African MHPs, similar to 

MHSUs from South Africa, predominantly mentioned MHSUs’ restricted access to media and 

corresponding knowledge as critical (C13 with N = 16, 14.4%) 

Table 38 

Frequency of negative mentions per country by MHPs  

Country  Number of 
MHSUs answering 
question 

Total number 
of nominations 

Categories mostly 
mentioned (N a/%)  

Categories not 
mentioned  

AUS 52.8% (37/70) 42 C7 (9/21.4%) C12, C14-C19 

CAN 88.4% (153/173) 174 C3 (23/13.2%) C15-C17, C19 

CHN 68.0% (100/147) 100 C3 (21/21%) C2, C11, C14, 

C16, C19 

FIN 69.1% (56/81) 67 C11 (9/13.4%) C13, C14, C17, 

C19 

GER 76.0% (89/117) 103 C7 (19/18.4%) C14, C17, C19 

ITA 86.1% (62/72) 66 C4 (13/20.0%) C2, C7, C10, C13, 

C14, C16, C17, 

C19 
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Country  Number of 
MHSUs answering 
question 

Total number 
of nominations 

Categories mostly 
mentioned (N a/%)  

Categories not 
mentioned  

MEX 91.6% (121/132) 141 C3 (21/14.9%) C12, C14, C15, 
C17, C19 

NLD 84.1% (101/120) 76 C4 (12/15.8%) C2, C4, C14, C16, 
C17, C19 

NZL 85.6% (119/139) 155 C3 (22/14.2%) C2, C14, C16, 
C17 

RUS 92.7% (89/96) 94 C3 (19/20.2%) C2, C13-C16, C18 
SVN 85.0% (51/60) 58 C3 (13/22.4%) C1, C2, C14, C16, 

C17, C19 
SAF 92.9% (106/114) 111 C13 (16/14.4%) C15, C16, C17, 

C19 
UKM 89.2% (157/176) 173 C3 (26/15.0%) C12, C14, C17-

C19 

Note. AUS = Australia; CAN = Canada; CHN = China; FIN = Finland; GER = Germany; ITA = Italy; 
MEX = Mexico; NLD = The Netherlands; NZL = New Zealand; RUS= Russia; SVN = Slovenia; SAF 
= South Africa; UKM = United Kingdom.   
a = Number of mentions per category including percentage in relation to the total number of respective 
nominations per country. 

8 Discussion 

The most relevant findings of both the quantitative and qualitative evaluations are 

presented and theoretically analyzed with reference to the existing literature. Then, the 

methodological approach is critically reviewed, followed by an outlook for research and 

implications for practice. The paper finishes with a summary conclusion. 

8.1 Summary and theoretical classification of results 

The following subchapter systematically summarizes current MHSUs’ and MHPs’ 

knowledge and usage of SG, as well as the promoting and hindering factors regarding their 

acceptance. 
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8.1.1 Mental health service users 

For the sample of MHSUs, the familiarity of and experiences with SG are presented. In 

addition, the predictive determinants of SG usage intentions, the attitudes toward therapeutic 

SG use, and the preferred requirements for SG play are displayed in the following.  

8.1.1.1 Serious games knowledge, usage, and acceptance 

This current study was set up to determine MHSU’s knowledge, utilization, and, above all, 

willingness to apply SG in the psychotherapeutic context. Serious games are embedded in the 

broad field of e-MH applications, of which only few MHSUs in this study had prior contact 

with. For instance, 7% of the MHSUs stated to apply offers for OC at the moment, whereas 

only 3% of the MHSUs expressed to actively use IBIs. These findings are startling, since e-

MH services are, at least in some countries, such as the Netherlands and the UK (Gaebel et 

al., 2020), already more established in terms of effectiveness, usability, and implementation 

than SG-based interventions. Nevertheless, 60% of this study’s participants stated having no 

experience with IBIs due to a lack of knowledge about their existence. Even though there is 

little cross-cultural reference literature, Clough et al. (2019) recently affirmed that previous e-

MH treatment experiences (beyond the mental health related use of information websites) 

were low in their surveyed countries, despite high openness to future usage. Even in e-MH 

progressive countries, such as Australia, Clough and colleagues ascertained that only a few 

individuals (6%, N = 9/163) had used OC or therapist-assisted online programs (2%, N = 

3/163) before.  

 Based on the still internationally limited e-MH familiarity, only a small proportion of 

MHSUs (9%) had played SG in psychotherapeutic or other application fields. However, 18% 

of MHSUs had at least heard of the SG concept and corresponding work mechanisms before. 

This finding echoes those by Eichenberg et al. (2016a): about 10% of the German-speaking 

MHSUs were generally aware of SG, and 6% reported personal experience of applying them. 

Though the currently assessed MHSUs’ SG knowledge was higher than in the original 

German-speaking sample (Eichenberg et al., 2016a), the international visibility of SG is still 

not particularly high. Nevertheless, a considerable openness to applications within therapy 

existed among MHSUs (78%), already observed by Eichenberg et al. (2016a): circa 90% of 

German-speaking MHSUs envisaged potential SG use. The descriptive inspection of usage 

intentions across countries revealed that it were not necessarily countries with advanced 

dissemination levels of e-MH media (in contrast to the findings by Topooco et al., 2017) that 
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favored SG utilization the most. In addition to the German sample, with highest reported 

advocation for SG use, an equally high approval was documented among countries with low 

e-MH uptake stages, such as Mexico or South Africa. Clough et al. (2019), comparing 

Australian, Iranian, Filipino, and South African samples regarding e-MH service uptake 

willingness, reported similar findings: even though the surveyed Australian public had greater 

e-MH experience, openness was equally high in all samples, with Iranians expressing the 

highest appreciation. The results by Clough et al. also indicate that even less e-MH developed 

nations are open to using novel e-MH tools, such as SG, if given the opportunity.  

Particularly striking were the overall more negatively shaped views and lower usage 

probability of SG by Chinese MHSUs in contrast to all the other countries with predominantly 

more positive than negative stances. As Section 6.2.3 and the detailed country overview 

indicated, discrimination-related views can increase negative beliefs about mental health 

treatment and corresponding tools (Rathod, 2017). Stigmatized cultural beliefs are particularly 

salient among people from Asian cultures with collectivistic systems, such as China. The 

predominant cultural value of “saving face” in Asian cultures leads to “downplaying and 

concealing mental health problems to prevent shame in their families” (Reyes et al., 2018, p. 

142), which is negatively correlated with the tendency to seek professional mental health 

support. Feelings of shame and, thus, underused treatment have also been reported among 

Asian-Americans (Reyes et al., 2018). Furthermore, the Eastern mind-body holistic 

frameworks apparent in many Asian cultures lead to insufficient differentiation between 

physical and emotional distress, which is why assistance for psychological or psychosomatic 

problems is sought from general practitioners or even natural healers rather than specialized 

MHPs (Chan et al., 2006). Hence, stigmatization and undifferentiated and unspecialized 

mental healthcare provision can further strengthen negative attitudes toward mental health 

treatment in general and hinder openness to digital therapy treatment aids in particular. 

Thereby, SG are particularly suitable for helping individuals from different cultural groups to 

overcome barriers associated with stigma and shame (Fleming et al., 2016; Rathod et al., 

2019) by playfully gaining disorder-related knowledge in a private, safe, and nonjudgmental 

environment. By this means, SG can represent an initial and low-threshold introduction to 

psychotherapeutic treatment, especially in a country, such as China, that has great popularity 

with the gaming medium (see Subchapter 6.2.3).  
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8.1.1.2 Determinants of serious games usage intentions  

Applied mixed models including UTAUT predictors and extended individual and country 

characteristics revealed several significant facilitators to SG acceptance. Among the 

sociodemographic information, age was a direct and significant determinant of potential SG 

uptake. Notably, age displayed no moderating effect despite being frequently debated in the 

literature (Hennemann et al., 2016). Interestingly, previous research studies (Apolinário-

Hagen et al., 2017a, 2020; Batterham & Calear, 2017; Breil et al., 2019) have reported that 

younger age was associated with higher acceptance scores of e-MH resources. The reverse 

effect was observed for this research (i.e., older participants were more inclined to apply SG 

in the future). Section 8.1.1.3 further elaborates on age and its influential role on SG usage 

intentions, combined with the findings of the LMMs conducted both for positive and negative 

performance expectancy.    

Both practical experiences in gaming (currently or in the past) and with SG themselves 

(beyond the psychotherapeutic application field) demonstrated a positive effect on SG usage 

intentions. Hence, MHSUs with practical (serious) gaming experiences, as opposed to 

participants with no experience, were more likely to uptake SG for mental health concerns. As 

Eichenberg et al. (2016a) summarized, increased and personal experience resulted in higher 

likelihood of usage intentions. For retainable SG uptake, it is recommended that MHPs 

identify and target patients or clients currently gaming in the form of a “media anamnesis” 

(Eichenberg et al., 2021; see chapter 8.3.2). The already familiar handling of the gaming 

medium by MHSUs facilitates the first encounter with SG within psychotherapy.  

Prior e-MH awareness (Apolinário-Hagen et al., 2018b; Eichenberg et al., 2013; Perle et al., 

2013) and actual application (Wallin et al., 2016) have been proven to be facilitating predictors 

for e-MH acceptability. In this study, e-MH related variables – both experience with OC and 

IBIs – added no predictive information. First, insufficient operationalization of e-MH 

constructs, such as binary variables, might be one reason for undetected effects (see a 

methodological review in Subchapter 8.2). For instance, prior usage experiences with e-MH 

resources assessed with more and Likert-scaled items would have provided more information 

and, therefore, greater predictive power. Second, the gaming medium itself might be perceived 

as too different from the classical e-MH applications to serve as a predictive determinant despite 

many other resembling context characteristics, such as CBT-applied principles (Merry et al., 

2012).  
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Positive performance expectancy appeared to be the strongest predictor for adopting SG, as 

frequently and consistently found in other e-MH adoption studies (Baumeister et al., 2014b; 

Ebert et al., 2015; Hennemann et al., 2016). Hence, raising MHSUs’ expected benefits remains 

crucial for increasing credibility, expectancy regarding symptom enhancement, and the 

likelihood of engaging with SG. On the other hand, skepticism and perceived risks decreased 

SG acceptability, corresponding to the study findings of Apolinário-Hagen et al. (2019) and a 

recent meta-analysis about mHealth service adoption by Zhao et al. (2018). In addition to 

addressing facilitators to SG acceptance proactively, it remains relevant to reduce 

misconceptions and concerns articulated by MHSUs at the same time. Both aspects can be 

achieved by the provision of acceptance-facilitating information (AFI), such as by Baumeister 

et al. (2014a) and Ebert et al. (2015), which has been demonstrated to increase utility intentions 

of e-MH resources (see Subchapter 8.3.2 for an explanatory SG AFI).  

No significant main effect was reported for social influence. However, the interaction of 

social influence and cultural type, either collectivistic or individualistic, on the behavioral 

intentions to use SG was significant. The effect was stronger for people from collectivistic 

countries than from individualistic ones, which is in line with previous observations in (e-MH) 

technology adoption studies (Alam et al., 2020; Chuenphitthayavut et al., 2020; Hoque, 2016; 

Lee et al., 2013). Therefore, fostering SG utility in collectivistic nations is more promising with 

the targeted presentation of SG as part of official and governmental campaigns than focus on 

the individual persuasion of SG performance and effectiveness. In contrast, performance 

expectancy yielded a stronger effect on usage intentions in individualistic societies than in 

collectivistic ones, which is confirmed in other (e-MH) technology acceptance research (see 

Baumeister et al., 2014b; Ebert et al., 2015; Lee et al., 2013). Hence, countries with an emphasis 

on individual identity would benefit more from knowledge provision about perceived 

usefulness than from social referrals by peer groups or official bodies. This finding is supported 

by group comparisons indicating a significant higher (mean) positive expectancy score among 

individualistic cultures than collectivistic countries.  

8.1.1.3 Determinants of positive and negative performance expectancy 

Even though the main hypothesis, that women would be more inclined to apply SG than 

men, could not be supported, female participants significantly thought more positively about 

SG than male respondents. Positive technology perception and acceptance were also more 

reported among women in previous research (Batterham & Calear, 2017; Kontos et al., 2014). 

Similar to the main model, MHSUs with higher self-assessed gaming expertise and practical 
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gaming experience (compared with no experience) were more convinced about the usefulness 

of SG. Compared with Eichenberg et al. (2016a), “gamer” MHSUs also perceived significantly 

more beneficial aspects than nonplaying MHSUs.  

In contrast to the main binary model, age was inversely associated with positive perception 

(i.e., the younger the participants, the higher their appraisal of SG). At the same time, younger 

people were more skeptical about SG usage in terms of sufficient crisis management or transfer 

of skills into daily life. It seems that younger people hold stronger stances on both sides, 

whereas older people have a less pronounced or conclusive opinion. This finding may also be 

the reason why older individuals are more likely to try out a SG than the younger participants 

with higher risk perception. This point not only reveals how relevant it is to examine both 

positive and negative feelings toward technology and SG behavior, but also to address young 

users’ concerns and needs specifically. It is often assumed that the younger generation, 

commonly termed “digital natives” have been immersed in technology all their life and are, 

therefore, automatically ascribed as advocates of technology use (Kirschner & De Bruyckere, 

2017). However, the EVIDENT trial,”a parallel-groups, pragmatic, randomized, controlled 

single-blind study, which compared a 12-week POI [Psychological online intervention] 

(Deprexis) to care as usual (CAU)” (Schneider et al., 2018, p. 243), confirmed that increasing 

age was associated with lower risk perception. Accordingly, people described as Baby Boomers 

aged between 50 and 65 years old were not only less concerned, but also made significantly 

more use of Deprexis than Millennials (18–35 years). Hence, younger counterparts are not 

necessarily more inclined to technology use or less worried just because they have been grown 

up with digital media, a point that needs further consideration for SG implementation and 

promotion.  

People with a university education contrasted with the reference group, those with a 

secondary education (lowest school qualification in this study), were more concerned about SG 

usage in psychotherapy. Therefore, it seems the more educated individuals are, the more they 

reflect on or anticipate possible risks resulting from the technology use. However, this 

assumption needs more scientific clarification, since there hardly any research studies have 

explored the association of sociodemographic characteristics and negative views within the 

UTAUT. Most studies have found that people with a higher education degree were more 

positive about e-MH applications (Apolinário-Hagen et al., 2017a; Batterham & Calear, 2017; 

Crisp & Griffith, 2014).  
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8.1.1.4 Requirements for serious games use in mental health treatment   

Table 39 summarizes the most important preferences and requirements for SG usage in 

psychotherapy articulated by the MHSUs. Easy access and efficacy evidence were perceived 

as the most obligatory factors for SG use. Accessibility was also the highest rated 

characteristic in the sample of Eichenberg et al. (2016a), whereas effectiveness evidence was 

of less importance in the German-speaking study. By comparing both cultures, people 

residing in collectivistic countries rated the possibility to display digital game success and to 

share it with others as significantly more necessary than individualistic MHSUs. Anonymous 

use was significantly more important to individualistic countries. The same opinions applied 

to the relevance of enjoyment. Even though entertainment is one of the central user 

characteristics of SG, open-data text fields revealed that the enjoyment factor was not as 

frequently named as perhaps expected (see also Eichenberg et al., 2016a). Even though SG 

are inherently connected to the entertainment value, accessible and scientifically effective SG 

for mental health reasons overruled the entertainment aspect in this study (see Table 39). 

Hence, game developers and designers should balance entertaining value with safe and 

effective treatment-related knowledge transfers through SG, ideally in a reciprocal exchange 

with research (see Spil et al., 2020). Serious games were most frequently preferred for usage 

during or between therapy. Combined usage with face-to-face treatment assisted by the MHP 

counteracts not only critical voices regarding hidden goals of therapy replacements, but also 

presents a promising and acceptance-facilitating approach when introducing SG to MHSUs 

for the first time. Moreover, online self-help programs (e.g., for depression) accompanied by 

the contact with a therapist turned out to be more effective than as standalone treatment 

(Berger, 2015; Spek et al., 2007). The advocation of a blended SG approach was also 

reflected in the open-ended responses: SG received most positive connotations for their 

supplementary support to psychotherapy, in addition to unrestricted available use, which was 

also the most cited benefit in the Eichenberg et al. (2016a) study. Worries about data security 

were expressed relatively rarely in the open answers, though e-MH acceptance literature most 

frequently reported confidentiality issues as one of the main barriers to e-MH utilization (see 

Hennemann et al., 2016). In this study, addictive and isolating behavior was perceived as the 

greatest risk, in contrast to Eichenberg et al. (2016a), who identified distraction from therapy 

and substitute for mental health treatment as the most reported negative influences. However, 

fear of increased screen dependency is unsurprising when considering the long history of 

gaming addictions (Milani et al., 2018). This further emphasizes a stronger consideration of 
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specifically aversive effects, such as addiction risk, in the education regarding SG 

(Eichenberg et al., 2016a).   

Finally, self-determined online access and control over outcome display, as preferred by 

MHSUs, contribute to feelings of autonomy, self-efficacy, and self-management behavior. 

These dynamics add to the engaging potential of SG and could simultaneously reduce high 

attrition rates that commonly occur among classical IBIs, according to Fleming et al. (2016).  

Table 39 

SG usage profile for MHSUs  

Evaluation Category Usage characteristics 

Quantitative Requirements  1. Easy access & applicability  
 2. Evidence of efficacy 
 3. Entertainment of the game 
 4. Possibility of anonymous use   
 5. Possibility to display game success 

 6. Exchange of game results with others 
Application areas  1. During psychotherapy  

 2. After psychotherapy 
 3. As preventive measure  

Access / user setting Online access / home setting 
Tracking  MHP can only see game results if MHSUs unlock 

them  
Qualitative  Advantages 1. Adjunct to face-to-face mental health treatment  

2. Training, learning, & improving of certain skills  
3. Motivation & compliance for therapy 

Disadvantages 1. Addiction & other risks  
2. Unsuitable application for therapeutic reasons 
3. Isolation & absence of personal contacts 

Note. Usage characteristics are listed according to their frequency and rated importance.  

8.1.2 Mental health professionals  

Similarly, current knowledge and deployment of SG are described for the group of mental 

health providers. The summary contains further information about the prediction of SG use 

and preliminary serious gaming preferences by MHPs.  
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8.1.2.1 Serious games knowledge, usage, and acceptance  

In addition to the assessment of current SG utility, the MHPs were asked about their 

experience with IBIs. About 86% (N = 1,286) of all the surveyed mental healthcare staff 

expressed no prior practical familiarity with IBIs. Current awareness was considered as 

particularly low when compared with the European survey by Topooco et al. (2017). 

Accordingly, stakeholders had moderate knowledge about ICBTs for depression. About 64% 

of the relevant European stakeholders had been involved in implementation discussions about 

IBIs for depression in some way. However, the direct comparison with the Topooco et al. 

(2017) study is limited since practical user experiences were not assessed and the sample 

consisted of diverse stakeholders beyond MHSUs and MHPs. Nonetheless, the study found 

that a theoretical awareness and attributed importance of IBIs exists on an international level. 

Even though IBIs are not frequently used, at least in this sample, the majority of the study 

participants deployed some form of telemental health or digital media within their 

psychotherapeutic work, such as telephone (26%, N = 1,054 answers), email (18%, N = 649 

answers), or conferencing systems for online therapy sessions (15%, N = 616 answers). Only 

5% (N = 192) of the MHPs claimed that they had never used modern, digital communication 

media within psychotherapy. This number is promising and indicates that the “classic” 

communication media, such as email, telephone, conferencing systems, etc., are finding their 

way into clinical practice, especially regarding the COVID-19 pandemic (see country profiles 

in Subchapter 6.2.3).  

For “exotic” e-MH applications, such as SG, more discussion, promotion, and involvement 

by MHPs is required. A small fraction of the MHPs (6%, N = 91) had employed such 

applications in psychotherapy. However, almost 27% of the MHPs (N = 402) were already 

familiar with general SG principles when responding to the survey. In Eichenberg et al. 

(2016a), only 2% of German psychotherapists reported recent use of SG in therapy, whereas 

12% confirmed being aware of SG. Although no interference statistical sample comparisons 

were performed for this study, the visibility of SG was higher among MHPs than MHSUs. 

For instance, more than 50% of mental health providers in Finland and New Zealand 

expressed prior SG knowledge. Willingness to apply SG therapeutically was similarly high as 

among MHSUs: circa 78% could envisage SG use for the future, which replicated the 

openness to SG use among surveyed therapists in the Eichenberg et al. (2016a) study.  

Considering all countries, the highest indented SG application was reported among South 

Africans and Mexicans, with almost 90% in each sample envisaging a potential uptake. Even 
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though the European stakeholder survey by Topooco et al. (2017) and the country comparison 

study (between German and Swedish MHPs) by Schuster et al. (2020) discovered that 

advanced e-MH countries hold more positive views, the opposite finding was observed for 

some less e-MH progressive countries in this study. When considering the open answers, 

especially nations such as South Africa and Mexico, SG were increasingly perceived as an 

opportunity to access mental healthcare. South Africa is particularly affected by the 

underutilization and unequal distribution of mental healthcare, especially in rural areas, with a 

shortage of trained MHPs (Petersen et al., 2017). In Mexico, mental healthcare is mainly 

delivered at psychiatric institutions, which are only available in 30% of primary health care 

clinics (Miguel-Esponda et al., 2020). In this regard, SG hold the great potential for 

addressing the needs of underserved populations in those countries. Admittedly, these 

countries also face other obstacles, such as lacking technical and access requirements (Clough 

et al., 2019). South African MHPs predominantly considered lacking technical preconditions 

as the most significant barrier when asked about negative aspects related to SG use. Hence, 

MHPs, even in less e-MH disseminated countries, such as South Africa and Mexico, would 

apply SG if provided with the technical assistance and access. On the other hand, some 

countries with similar low expertise in e-MH technology, such as China and Slovenia, were 

less inclined toward SG usage. Stigmatized beliefs, such as individuals with mental health 

issues being violent or that such people are responsible for their own mental suffering, are not 

only salient among MHSUs, but also across professionals (Kohrt et al., 2018). Stefanovics et 

al. (2016) provided a cross-national analysis of health professionals’ beliefs about the causes, 

manifestation, and treatment of mental health problems. The US-American MHPs expressed 

significantly more progressive attitudes toward patients’ psychological problems and their 

recovery, whereas negative and more stigmatized views were found among the Chinese 

sample of professionals. In addition, the study authors mention the relatively low status of 

MHPs in China, who are reluctant to practice in the field of clinical psychology or psychiatry 

due to stigmatization experiences themselves. Barriers of stigmatization and others hinder not 

only the proper delivery of conventional mental healthcare, but also affect therapists’ 

openness regarding novel psychotherapy methods.  

The low usage intentions by Slovenians may result from the fact that mental healthcare 

delivery only gaining attention there in recent years. For instance, the Mental Health Act, 

representing the first national law regulating mental healthcare, was first created in 2008 

(Albreht et al., 2016). Furthermore, it has been frequently argued that the psychotherapy 

education in Slovenia lacks substantial quality (Gregoric Kumperscak, 2019), which is 
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probably why there is less guided and elicited discourse about innovative treatment tools 

among Slovenian MHPS or therapeutic organizations. However, in Slovenia and many other 

countries, the COVID-19 pandemic might have induced the necessity for digital mental 

healthcare delivery. 

8.1.2.2 Determinants of serious games usage intentions  

Among the classical sociodemographic predictors, only age directly predicted future SG 

engagement: MHPs with increasing age were more likely to picture themselves using SG. 

Inversely, studies have commonly revealed that younger professionals would rather accept e-

MH resources (Eichenberg et al., 2013). As for the MHSUs, the more frequent advocation of 

SG use among older MHPs might presumably be due to less negative attitudes than younger 

MHPs hold (see Subchapter 8.1.2.3).   

In terms of therapeutic approaches, psychoanalytical or psychodynamic practitioners have 

been frequently identified as significantly less accepting of e-MH developments (Eichenberg 

& Kienzle, 2011; Schröder et al., 2017; Wangberg et al., 2007).
8
 Practicing the psychoanalytic 

or psychodynamic model also significantly decreased the probability of SG use in this study. 

The finding is in line with research findings by Eichenberg et al. (2016a), who verified that 

“psychodynamic therapists could envisage the use of serious games to a significantly lesser 

extent than therapists with a humanistic-existential orientation” (p. 3). Even though SG are 

predominantly known for their incorporated CBT principles, they are versatile regarding their 

application and therapy context. For instance, SG can also serve as a powerful 

psychologically transmissive tool through connection and identification experiences with an 

avatar (Blinka, 2008; Burleigh et al., 2018). Baumeister et al. (2020) showed that MHPs 

following the psychodynamic model profited to a greater extent from AFI (about blended 

therapy) than MHPs from other therapy schools. Hence, this approach also presumably 

increases the likelihood of SG use among psychoanalytic or psychodynamic MHPs. Most 

notable support was expressed by people with CBT orientation. Even though the relation was 

not significant, following the CBT model was positively associated with SG uptake. No 

significant influence was reported for the humanistic model, whereas the systemic school 

showed a significant positive effect on SG usage intentions. Unfortunately, most (e-MH) 

 

8 Parts of the paragraph are published (with contractual and official permission of reusage) in: Huss, J., & 
Eichenberg, C. (in press). Serious Games in mental health treatment. In Z. Yan (Ed.), Cambridge Handbook of 
Cyber Behavior. Cambridge University Press. 
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research is based on psychotherapeutic approaches related to CBT, psychoanalysis, or 

psychodynamic therapy. Hence, it can only be proposed that MHPs practicing the systemic 

approach are more open to a potential usage, as SG also align well with systemic principles, 

such as social communication or playing with others.  

Advanced (self-assessed) gaming expertise and playing digital games (currently or in the 

past) served as determinants of future SG engagement. Hence, gaming-knowledgeable MHPs 

are not only familiar with the gaming medium, but can also dissolve potential resistance and 

concerns on the part of the MHSUs. However, this finding contrasts with the findings of 

Eichenberg et al. (2016a), who found no significant relationship between self-rated gaming 

knowledge and consideration of SG use among MHPs.  

Prior application of IBIs has not been proven to be a driver of SG acceptability despite the 

evidence of significant effects on e-MH acceptance (Eichenberg & Kienzle, 2011; Gun et al., 

2011; Hennemann et al., 2017, Schuster et al., 2020; Wangberg et al., 2007). Again, e-MH 

treatment experiences yielded no effects due to possible insufficient operationalization. 

Moreover, e-MH awareness was operationalized with only one single-item capturing the 

experience with IBIs, which itself is not the frequently used e-MH tool, as this study has 

shown. Therefore, a differentiated operationalization based on multiple items is desirable for 

future research (see Subchapter 8.2 for a methodological review). 

Analogous to the MHSUs, (positive) performance expectancy was the most relevant key 

factor for MHPs’ imagined provision of SG, confirming the findings of previous e-MH 

acceptance studies (Hennemann et al., 2017; Li et al., 2013; Liu et al., 2014). Negative 

performance expectancy significantly reduced the likelihood of SG uptake (see Park et al., 

2020). Colleagues from South Korea were among the first to assess negative attitudes as part 

of an extended UTAUT framework when surveying mental health experts. However, social 

influence exerted no significant effect. Hence, the impact by significant others, such as 

family, friends, colleagues, or professional bodies, played an inferior role regarding the 

attitude formation and acceptance of MHPs. This point is also reflected in the nonsignificant 

interaction effect of culture and social influence on SG usage intentions. Previous research 

has postulated that MHPs – independently from the cultural context – work very 

autonomously, rely more on their own (technology) evaluations and assessments, and are less 

likely to comply with expectations by others (Liu et al., 2014). Hence, social influence 

impacts MHPs’ decision to use modern media or SG to a much lesser extent than among 

MHSUs. Culture only moderated the relationship between both expectancy scales and the 

binary outcome. Regarding the MHSUs, the influence of positive performance expectancy on 
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the readiness to apply SG was stronger in individualistic countries than in collectivistic ones. 

On the other side, the effect of negative attitudes on SG uptake was higher in collectivistic 

nations. The effect of culture on the relationship between positive performance expectancy 

and technology acceptance has already been confirmed in previous studies, although not 

always within the field of e-MH (Lee et al., 2013), whereas the moderator effect with negative 

performance expectancy implies new findings in this research field. However, the findings 

might be also dominated by the strongly negative pronounced opinions by the Chinese and 

Slovenian MHPs. In sum, providing education and distributing corresponding knowledge 

about SG usefulness among MHPs is the key propagation strategy, with little need for social 

endorsements by others (see Section 8.3.2 for educating MHPs).  

8.1.2.3 Determinants of positive and negative performance expectancy 

As in the binary main model (GLMM), psychoanalytical and psychodynamic practitioners 

were significantly less convinced about the usefulness of SG and simultaneously perceived 

more risks compared with other therapy specializations. The reverse significant relationship 

was documented for CBT therapists. Only self-perceived level of gaming experience was found 

to be a driver of positive performance expectancy. Eichenberg et al. (2016a) also found 

evidence that gaming familiarity in a practical sense led to higher consideration of SG among 

MHPs. For instance, Eichenberg et al. further discovered that psychotherapists who had 

recently used computer and video games considered more advantageous aspects of SG play 

than nongaming MHPs. However, self-assessed gaming ability did not significantly correlate 

with the potential usage intention of SG (in the Eichenberg et al. study). At the same time, all 

(serious) gaming competencies significantly (except for practical gaming experience) predicted 

stronger negative attitudes when experience and knowledge were low or nonexistent. Fewer 

disadvantages were also perceived by currently gaming psychotherapists in the Eichenberg et 

al. study. Gender also had a negative effect on skeptical stances: female MHPs were less 

negative than their male colleagues. Former research has only stated that male practitioners 

would be more technology-friendly, however, no information is provided regarding negative 

attitude formation scales. Finally, age was not a significant predictor on expectancy scales, 

however, the same pattern was observed among MHSUs. Younger MHPs were more critical of 

SG use than older colleagues, with this relationship almost reaching significance (b = -0.06, p 

= .051).  
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8.1.2.4 Requirements for serious games use in mental health treatment 

Easy access and applicability were perceived as most essential, followed by proof of 

scientific evidence, in line with the Eichenberg et al. (2016a) study. The option to track their 

patient’s or client’s progress or the availability of an insurance benefit was of secondary 

importance in this study. The MHPs espousing collectivistic values assessed the tracking 

possibility of patients or clients as significantly more vital than in individualistic-oriented 

countries, which aligns with the higher conformity and group and control pressure among 

collectivistic nations (Hofstede, 2011). Consistent with previous e-MH acceptability research, 

SG were mostly endorsed for mild-to-moderate mental health issues (Schröder et al., 2017; 

Vigerland et al., 2014) and as preventive or supportive aid during conventional mental health 

treatment (Mendes-Santos et al., 2020; Sinclair et al., 2013; Stallard et al., 2010) than as a 

standalone intervention. Serious games as adjunct to psychotherapy was also the most 

mentioned response to the open question about beneficial aspects resulting from SG use (see 

also Eichenberg et al., 2016a). According to the MHPs, the most suitable age and patient groups 

were young adults. The disorders most frequently selected as appropriate for SG were anxiety, 

affective, impulse control, and adjustment disorders. These findings are reflected in Eichenberg 

et al. (2016a). However, the psychotherapists surveyed by Eichenberg et al. considered SG as 

appropriate for only 20% of their patient or client population, whereas the MHPs in this study 

considered SG suitable for almost half their patients or clients.   

With concluding view on the analysis of open answers (see Table 40), most of the MHPs 

valued – in addition to SG as assistive element during therapy – the opportunity to learn new 

skills and to increase therapy compliance and motivation among MHSUs. The additional 

opportunity of exercising was also the most reported advantage in the study by Eichenberg et 

al. (2016a). The vast majority of this study’s MHPs negatively mentioned the risk of addiction 

and isolation, followed by incorrect or unguided handling of SG by MHSUs. As Eichenberg et 

al. (2016a) affirm, it remains a priority to accompany SG development with increased research 

on “failed usage attempts” (p. 4) and potential negative side effects (see Subchapter 8.3). This 

further research is the only way to assess the “real” risk of SG addiction and, thus, counteract 

possibly overestimated reservations. In the German-speaking study by Eichenberg et al. 

(2016a), gaming addiction was not the primary negative aspect; it was neglecting the 

therapeutic relationship. Both studies found that entertainment as a beneficial factor was 

comparably less mentioned. The same applied to data privacy concerns: worries about privacy 

were less reported, opposed to previous e-MH research (see Hennemann et al., 2017).  
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Table 40 

SG usage profile for MHPs 

Evaluation  Category Usage characteristics  

Quantitative Requirements  1. Easy access & applicability  
  2. Evidence of efficacy 
  3. Possibility to track MHSU’s progress 
  4. Available as insurance benefit 

 Areas  1. During psychotherapy  
  2. After psychotherapy 
  3. As preventive measure  

 Access  Online access  
 Tracking  MHSU’s feedback (verbal or otherwise)  
 Disorders 1. Anxiety disorders  
  2. Affective disorders 
  3. Impulse control disorders 
 Age groups 1. Young adults 
  2. Adolescents 
  3. Children 
Qualitative  
 
 

Positive aspects 1. Adjunct to face-to-face mental health 
treatment for MHSUs 

 2. Training, learning, & improving of certain 
skills for MHSUs 

 3. Motivation for MHSUs 
Negative aspects 1. Addiction & other risks for MHSUs 
 2. Isolation for MHSUs 
 3. Incorrect Handling by MHSUs or no sufficient 

(trained) guidance by MHPs 

Note. Usage characteristics are listed according to their frequency and rated importance. 

8.2 Critical reflection on the methodological approach 

This is the first study of its kind to analyze both MHSUs’ and MHPs’ attitudes toward an 

innovative e-MH technology in 13 culturally diverse nations. So far, only the European 

stakeholder survey by Topooco et al. (2017) and the study by Clough et al. (2019) have 

previously carried out a cross-cultural investigation of e-MH adoption in eight and four 

countries, respectively. Although both studies mentioned differences in economical and 

structural barriers between countries, this present research provides actual insights into 
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cultural context conditions and corresponding implications for modern technology use in 

psychotherapy. To the author’s knowledge, this present study – based on the prior outcomes 

of Eichenberg et al. (2016a) – is the first to describe the awareness, usage, and acceptability of 

SG in mental health treatment by relying on well-established technology acceptance 

frameworks, such as the UTAUT (Venkatesh, 2000; Venkatesh et al., 2003). Studies – with or 

without international comparison samples – still lack the theoretical grounding of relevant 

media-facilitating or -hindering predictors (Hennemann et al., 2016). Furthermore, this study 

proved that negative concerns play a pivotal role on the likelihood to apply SG, which has 

rarely been considered, especially in combination with technology acceptance theories, in 

other e-MH acceptance studies (Apolinário-Hagen et al., 2019). Serious games acceptability 

among countries was assessed and controlled with the help of parsimonious multilevel models 

in contrast to several single regression models with expected power loss and negative impact 

on precise parameter estimations (Heck et al., 2014).   

8.2.1 Sample selection and recruiting 

Despite these strengths, the current study faced several methodological shortcomings: self-

selection bias might have been caused due to mainly female, higher educated, and younger 

survey respondents (Hennemann et al., 2016), which especially applied to the sample of 

MHSUs. As it is commonly the case with questionnaires applied online, participants without 

Internet access or email account were excluded (Schuster et al., 2020). This aspect potentially 

has resulted in more positive opinions (Apolinário-Hagen et al., 2020) compared with the 

views of the general populations within the respective countries. Hence, assumptions about 

generalizability may be limited, especially since there are no available comparative data or 

(country) norm samples. Similar sociodemographic characteristics and ratios have been found 

in both nationally and internationally conducted e-MH technology adoption studies 

(Apolinário-Hagen et al., 2018a, 2020). Moreover, general survey response studies have 

discovered that more female, younger, and more educated and affluent persons are willing to 

participate in (online) surveys (Smith, 2008). On another note, the self-selected sample of 

Internet-savvy people might represent the subgroup of people for whom e-MH, such as SG, 

are presumably most relevant in the end (Schröder et al., 2017).  

Second, diverging recruitment strategies (Schuster et al., 2020) – despite standardized 

recruiting protocols and material, as well as frequent discussions with cooperation partners – 

might have added to possible selection effects of participants. Even though recruiting was 
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designed to be as equal as possible, differently permitted, preferred, or used communication 

channels per country possibly added to the variety among samples. For instance, most 

countries had dissemination support via large therapeutic and professional organizations, 

whereas other countries largely relied on targeting audiences on social media. For this reason, 

detailed descriptive statistical analyses were performed to determine those differences.  

Regardless of the recruitment method, the professions authorized to provide psychotherapy 

also varied widely between the sample countries. Following the advice of cooperation 

partners, the sample of MHPs was not restricted to a specific occupational group, such as 

psychologists or psychiatrists, as in other nationally conducted e-MH studies (see Schröder et 

al., 2017). Hence, the election of eligible professionals was determined by their daily 

delivered and authorized therapy work. This inclusion criterion ensured survey participation 

of all relevant certified MHPs in the respective countries by also including mental health 

nurses or social workers. This factor presumably also caused a great deal of variability among 

MHPs, not only between, but also within countries due to different educational backgrounds. 

However, occupational status was not part of hypothesis formulation, and therefore, not 

integrated into the mixed models, which avoided otherwise questionable comparisons among 

heterogenous professions. Speaking of heterogenous samples, the obligatory treatment 

experience by MHSUs was only determined according to whether psychotherapy was 

attended currently or in the past. With respect to retrospective memory effects, it would have 

been advisable to assess the time of the last attended psychotherapy session or even limit 

MHSU survey participation to a certain period (e.g., psychotherapy experience not older than 

five years). Moreover, it was not controlled whether individuals were born and raised in the 

respective country of interest to avoid too nationality-driven and discriminating questions. 

Therefore, only the country of residence for MHSUs and work for MHPs was assessed. But 

since the surveys were in the native language of each country, it is expected that people who 

live or work in China and can speak Chinese, for example, are most likely familiar with and 

influenced by Chinese culture. Of course, this was more difficult to control for in the English-

speaking countries.   

8.2.2 Survey duration periods and completion rates 

Recruiting is immanently intertwined with survey durations. Recruiting efficacy largely 

differed between countries. Long waiting times for ethics approval, slow recruiting uptake 

rates, and unexpected change of cooperation partners extended the recruiting duration in 
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various countries. This delay led to survey collection periods that differed, not only regarding 

duration, but also concerning starting points. The first surveys were carried out at the end of 

2016 and at the beginning of 2017, whereas the last survey responses were collected in late 

summer of 2020. Indisputably, the survey collection over several years is unfavorable for 

country comparisons, especially for such an innovative research topic, which is accompanied 

by rapid changes and the steady risk of quickly becoming outdated. However, as the 

extensively conducted research per country (see Subchapter 6.2.3) over the past few years has 

revealed, SG for mental health concerns are still in their infancy in most countries. Even 

nations such as New Zealand, Australia, the UK, etc., which are already more experienced 

with evolving technologies in mental health treatment, have not established SG on a wide 

scale. Furthermore, MHPs and MHSUs (even in e-MH leading nations) are still largely 

uninformed about e-MH utilization in general and the possibility of SG usage in particular. 

Hence, the early assessments of imagined SG usage in New Zealand, China, Finland, and 

Slovenia require cautious interpretation but are not obsolete. Presumably, knowledge or 

practical experience with SG might be higher in those countries now, but not to such an extent 

that would question the current summarized findings from 2017 and 2018. Notably, surveys 

were collected before and during the COVID-19 pandemic: Surveys were conducted before 

the pandemic in China, Finland, Italy, the Netherlands, New Zealand, and Slovenia, whereas 

surveys in Germany and South Africa were performed during the pandemic. In Australia, 

Canada, Mexico, Russia, and the UK, questionnaires were carried out before and during the 

pandemic. These differences might have affected the latest sample collections since MHPs 

and MHSUs were suddenly forced to at least think about digital treatment options in times of 

the pandemic.  

The completion rate of the surveys could have been improved. The long survey filling 

time, the forced-answer design, and the unknown topic may have resulted in a high number of 

dropouts, as explained in Section 6.5.1. People who quit the survey might already indicate 

low motivation and acceptance of SG (see also Hennemann et al., 2017). However, this 

conclusion requires the systemic analysis of completers and noncompleters which could not 

be provided due to the limited availability of incomplete data in some countries. For instance, 

incomplete data were immediately and automatically eliminated from the web-based survey 

platform in China. Furthermore, completion analysis beyond the calculation of dropouts 

represents an additional focus of research, especially with cross-cultural samples.  
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8.2.3 Study design and operationalization 

Even though this study provides evidence of drivers and barriers to SG uptake in the 

future, these findings should be interpreted with caution as the surveyed participants, with 

mostly little or no prior knowledge of SG, formulated expectations based on a theoretical 

description of SG. Although the survey introductory page included a detailed and vivid 

presentation of two exemplary SG with different target audiences, the survey participants 

could not actually use them or watch them (e.g., in the form of a short video compilation).  

In line with previous studies, SG acceptance was operationalized with the behavioral 

intention to apply SG based on the UTAUT model (Venkatesh et al., 2003). However, no 

information can be provided for the actual usage, resulting in the typical intention-behavior 

gap (Bhattacherjee & Sanford, 2009). Second, the social influence scale and extended user 

characteristics, such as (serious gaming) and e-MH treatment experiences, were 

operationalized with only one or two items in order to guarantee parsimony within the mixed 

models by following other e-MH acceptance research (see Hennemann et al., 2016). One of 

the relevant prerequisites of multilevel modeling is the compact and manageable number of 

included variables to guarantee precise estimates (Heck et al., 2014). Consequently, this type 

of operationalization might have restricted reliability. However, the positive and negative 

expectancy scales compiling eight items each indicated acceptable-to-excellent internal 

consistency. The Cronbach’s alpha for the negative attitude formation scale was marginally 

lower due to the potentially increased difficulty of translating negative statement items. 

Regarding reliability, the surveys were based on self-administered questionnaires by 

Eichenberg et al. (2016a). Therefore, the psychometric validity and reliability, apart from the 

internal consistency of the created scales, was not additionally assessed. Nevertheless, the 

piloting of this study and the actual study by Eichenberg et al. (2016a), including detailed 

factor analyses, provided a solid base for the current questionnaires.  

The self-assessed categorizations of e-MH development stages, according to Topooco et al. 

(2017), and subsequent operationalization might have increased bias depending on the 

respective ratings by study author and e-MH expert. Furthermore, the categorization approach 

was based more on a description (see Subchapter 6.3.3 and Topooco et al., 2017) and joint 

discussion with respective collaboration partners than by following a systematic checklist of 

criteria. It also remains disputable whether the e-MH implementation status can be classified 

into rigid categories at all, since e-MH rather represents a rapidly growing topic on a fluid 

continuum. Even though cultural dimensions are relatively stable over time and do not rapidly 
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change (Hofstede, 2021a, 2021b), cultural society, collectivistic or individualistic, could be 

assessed with additional questions and items rather than the simply coding according to the 

cultural dimensions by Hofstede (2011). Open-format questions were coded by the same 

person (study author) which could have impacted intercoder reliability. But since the answers 

were relatively short and unambiguous, the scope of interpretation was limited.   

With regards to the evaluation, the mixed models contained a high number of (individual) 

predictors, which could have affected estimations. Furthermore, model goodness of the binary 

outcomes among both samples is debatable, as is the deviated approach from the typical 

multilevel approach by skipping the individual level (Tausendpfund, 2020) and, instead, 

following contextual model steps. Moreover, the binary outcome limited the illustration of the 

interaction effect, which would have been helpful for further understanding.  

8.2.4 Translation and cultural response style behavior 

Cross-cultural comparative studies share construct equivalence as an indispensable 

prerequisite (Braun, 2014). Country comparisons only produce meaningful findings if the 

same underlying dimension can be captured in different languages, according to Braun. 

However, for as long as there has been intercultural research, the problem of accurate 

translation has remained. Even though there has been a recent consensus against the use of the 

well-known back translation approach (Dept et al., 2017), the translation process itself is 

highly vulnerable for consumptions and, therefore, for inaccuracy. One of the major 

translation problems is that linguistic translation and cultural adaption are not sufficiently 

distinguished from each other (Braun, 2014). Even though a standardized step-by step 

translation approach including native speakers was administered, a separate translation or 

review process only involving the recommended focus on the cultural connotations was not 

applied.   

Attitudinal research containing Likert scale questions is affected by the participants’ 

response style behavior, peculiarly in cross-cultural research. Harzing (2006), in her 

comparison study of 26 countries, demonstrated that collectivism, among other cultural 

values, defined by Hofstede (2011), led to response style patterns characterized by majorly 

acquiescence and (positive) extreme answers in comparison with individualistic countries. As 

a collectivistic nation, the Chinese survey respondents mainly selected middle answers with 

medium acquiescence and low extreme responses due to the high need for conformity 

(Harzing, 2017). In this study, however, opinions held by Chinese respondents were more 



SERIOUS GAMES IN MENTAL HEALTH TREATMENT                     207 

 

shaped from negative (extreme) views, but those could also have been impacted by the 

stigmatized connotation of mental health treatment in China (Reyes et al., 2018). Eastern 

European countries commonly demonstrate high disacquiescence and low (positive) extreme 

and middle responses (Harzing, 2017). Countries in Northern and Western Europe 

demonstrated higher levels of disacquiescence and less acquiescence at the same time, while 

the reverse pattern was observed for Southern European countries. In this study, Italy also 

displayed high acquiescence on SG uptake, which could also result from surveyed 

participants with a high digital affinity. The interpretations, both for China and Italy, are 

speculative and illustrate how difficult it is to distinguish response style behavior from other 

affecting influences, such as stigmatization or self-selected samples. Therefore, attention is 

drawn to response behavior perhaps being culturally affected, but this was not systematically 

investigated or confirmed. Analyzing response style patterns across so many countries would 

have been an additional research scope.  

8.3 Implications for research and practice 

After the critical reflection on the methodological approach, the main implications for 

research and practice are outlined in in the following.  

8.3.1 Implications for research  

 General improvement of SG acceptance research. First and foremost, conducting 

additional cross-cultural comparative studies is vital to increase faith in the robustness of the 

current findings (Schröder et al., 2017). As is evident in the chapters about hypotheses 

formulation, the research base concerning e-MH or SG acceptability research in combination 

with cross-cultural exploration and applied technology framework models was very thin. 

Hence, general mHealth adoption studies in the broader field of eHealth were needed to 

formulate hypotheses for SG usage predictions.  

Since the cross-cultural comparison formed the focus of research, no additional 

comparisons between MHPs and MHSUs were applied. With a detailed view per country, an 

exploration of attitudinal differences between MHPs and MHSUs would be of further 

research interest, as studies with national samples have found significant differences between 

both application groups in terms of e-MH engagement (Mayer et al., 2019; Schröder et al., 

2017) and SG perception (Eichenberg et al., 2016a). In the study by Schröder et al. (2017), for 
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instance, Austrian individuals with mild-to-moderate depression symptoms had more positive 

views toward Internet interventions than psychotherapists. For conducting proper comparison 

studies, research is obliged to develop and promote reliable unified measures for acceptability 

evaluation within the context of e-MH (Hennemann et al., 2016). Serious games acceptability 

research especially used to rely on instruments initially created for the attitudinal evaluation 

of IBIs or self-developed questionnaires. Hence, psychometrically validated questionnaires 

specifically developed for the acceptance of therapeutic SG are indispensable, specifically 

when comparing acceptance scores between either different application audiences or 

countries.  

As has been pointed out by several scholars (e.g., Hennemann et al., 2016) in the e-MH 

field, longitudinal study designs are meeting an inquiring need to identify drivers and barriers 

during the implementation process. The hypothetical projection of SG usage in the future 

assessed with cross-sectional study designs is insufficient. Although this approach provides an 

initial direction for further developments and improvements of SG themselves, the process of 

implementation demands closer monitoring by scientific research.   

Considering barriers, technology acceptance research within psychotherapeutic settings is 

still greatly concentrated on positive attitude formations and beneficial aspects (Eichenberg et 

al., 2016a). Without doubt, proof of effectiveness and the presentation of favorable arguments 

are important for the initial customer conviction. However, adverse effects, such as the risk of 

possible gaming addiction or isolation, must be collected on a larger scale. As this research 

exposed, participants with generally positive views on SG can reveal high implementation 

concerns at the same time (see also Clough et al., 2019). Consequently, there is a need to 

develop scales measuring negatively associated perceptions beyond qualitative assessment. In 

this context, not only negative beliefs are suggested for detailed investigation, but also 

barriers involving stigmatized views on mental health and corresponding treatment 

possibilities (Reyes et al., 2018).  

Furthermore, Fleming et al. (2016) recommend international collaborations including 

several interdisciplinary (research) fields to increase the longevity of e-MH interventions, 

including SG. According to Fleming et al., financial restrictions affect standalone 

interventions and therefore hinder long-term uptake within the e-MH field. Collaborations 

with other research or gaming institutes might be the key for any small-scale clinical studies 

with limited financial and structural resources. Serious gaming uptake could also benefit from 

integrating researchers in early game development stages in the form of “participatory 

design”, as suggested by Eichenberg et al. (2016a). Fleming et al. (2016) further adds that e-
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MH and game-based interventions used to follow a research-led approach instead of a user-

centered view. Spil et al. (2020) hold the same opinion and focus on the end users of SG, 

ideally in a reciprocal relationship between end users, researchers, game designers, and 

insurance companies. To make scientifically proven SG adoptable and retainable, SG 

(acceptance) research needs to work as closely as possible with other stakeholders and 

policymakers.  

Most SG and, therefore, research are still based on computers. Lau et al. (2017) have 

already claimed several years ago that SG are lagging behind smartphone-based applications, 

even though this study and other gaming statistics revealed smartphones as the preferred 

gaming device in most countries. The most recent overview work by Halldorsson et al. (2021) 

also revealed that game-based interventions are still mainly delivered via computers.  

Cross-cultural gender differences. Since SG user preferences are shaped by cultural 

values, the question arises of whether SG uptake (for psychological reasons) also differs 

according to gender. Even though there are legitimized societal efforts to avoid increased 

portrayals of stereotypical gender roles, the entertainment games development industry 

continues to incorporate gender-specific aspects to increase attachment and identification 

experiences (Eichenberg et al., 2016b; Jenson et al., 2007). According to Lopez-Fernandez et 

al. (2019), the research about particularly female gaming is investigated to a much lesser 

extent then male gaming characteristics. However, few findings indicate that gaming 

motivation cross-culturally differs among genders. The primary focus of young female 

players is funny games with the possibility of social interactions (Eichenberg et al., 2016b; 

Vollmer, 2000), especially among Asian females (Lopez-Fernandez et al., 2019). However, 

European studies have demonstrated that female players also seek for the possibility of 

challenge and competition (Laconi et al., 2017). In the US, females appear to search for 

feelings of achievement and power by socially engaging with others at the same time (Taylor, 

2006). Further research must investigate whether cross-cultural gender-specific user 

preferences make a difference in SG adherence, especially in the current societal debate 

regarding stereotypical gender portrayals.  

Therapy orientation9. First, more research is necessary to address the frequently reported 

negative perceptions of psychoanalytically and -dynamically oriented MHPs regarding e-MH 

 

9 Parts of the paragraph are published (with contractual and official permission of reusage) in: Huss, J., & 
Eichenberg, C. (in press). Serious Games in mental health treatment. In Z. Yan (Ed.), Cambridge Handbook of 
Cyber Behavior. Cambridge University Press. 
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treatments (Schröder et al., 2017; Schuster et al., 2020; Vigerland et al., 2014; Wangberg et 

al., 2007). Available internet-based treatment options are not only primarily based in Western 

countries, posing a challenge to the transferability and adaptability of application in other 

cultural contexts (Eichenberg & Ott, 2011), but are also mainly focused on CBT principles. 

These CBT-based e-MH resources are most commonly the subject of e-MH acceptability 

studies. However, Internet-delivered psychodynamic therapy or other therapeutic methods, 

such as interpersonal therapy, have also been studied in combination with digital treatment 

delivery in recent years (Johansson et al., 2017; Lindegaard et al., 2020; Zwerenz et al., 

2017). Hence, further research is recommended to (1) investigate the specific subgroup of 

practitioners with psychoanalytical or -dynamic focus (2) regarding their acceptance of 

specifically psychodynamic-based e-MH treatment options. This approach could help to avoid 

stereotypical conclusions of psychoanalytical and -dynamical therapists declining any form of 

digitally aided psychotherapy. With regards to cross-cultural research, it would be of 

additional research interest to assess and investigate the influence of psychotherapeutic 

modality on SG usage intentions in single countries, such as in Slovenia or China. In this 

present MHPs’ sample, Slovenians and Chinese were particularly critical of SG application. 

In addition to the low status of mental healthcare in Slovenia and the surrounding 

stigmatization in China, those countries are not specifically keen on the CBT-approach 

compared with other Western and English-speaking countries (see Subchapter 6.2.3).  

8.3.2 Implications for practice 

Implication for education. Sander et al. (2021) only recently demonstrated with their 

investigation of German MHPs in inpatient routine care, that 77% of participants had never 

used online interventions before. The lack of practical experience with e-MH applications in 

general and SG in particular was also evident in this research work, whereby well-educated 

professionals are one of the key success factors for the successful integration of digital 

treatment methods in psychotherapy (Davies et al., 2020). The comparative analysis of five 

clinics in Australia, Canada, Denmark, Norway, and Sweden with already implemented e-MH 

infrastructure all had trained mental healthcare staff as the common facilitator for successful 

e-MH application (Titov et al., 2018). Hence, standardized and tailored education about novel 

technology tools, such as SG, already integrated within the psychotherapy training curricula is 

desirable. Most countries have mentioned at least psychotherapeutic media use in their ethical 

guidelines, such as by the Canadian Psychological Association (2020). Guided information 

about accredited online tools and resources, podcasts, webinars and videos, and practitioner 
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guides with private online community for MHPs as offered by the Black Dog Institute in 

Australia, serves as an exemplary approach for introducing MHPs to novel e-MH technology, 

such as SG (Orman & O’Dea, 2018). Provision and education about evidence-proven e-MH-

resources and the possibility to connect with other MHPs offer a great opportunity to embrace 

the new e-MH practice. Adapting to the online setting and acquiring new skills cost time and, 

in some cases, even money, a sense of reward is key (Davies et al., 2020). Therefore, e-MH or 

SG education should be designed to satisfy MHPs and deliver the message of meaningful 

support within care work, especially in exceptional times, such as the COVID-19 pandemic. 

Apart from education, Davies et al. postulate that frontline MHPs require continuous 

supervision of applied online tools as it is standard for conventional therapies.  

Apart from the MHP as a main information source, knowledge about SG among MHSUs 

can be supported through acceptance-facilitating videos. Based on the AFI instructions by 

Ebert et al. (2015) for ICBTs, and by Baumeister et al. (2020) for blended therapy, short 

videos containing firsthand information about the work mechanisms, effectiveness, and 

confidentiality of SG are helpful to impart authentic and positive user experiences of SG:  

(1) Baumeister et al. (2020) suggest framing the video with scenes from a conventional 

therapeutic session illustrating a role play between an MHP and an MHSU about an 

exemplarily therapeutic integration of e-MH resource, such as SG.  

(2) Ebert et al. (2015) recommends showing an actual login to the respective digital 

platform, in this case the respective SG platform, to reduce initial technical fear and 

resistance. Furthermore, the appearances and functions of SG can be explained by 

demonstrating typical serious gaming elements, such as the customization of an avatar 

(if applicable), level structure, and other accompanied (data) saving mechanisms.  

(3) This should be followed by a short psychotherapy scene in which an expert in 

psychotherapeutic SG utilization ideally lists various application areas (e.g., between 

therapy or as homework), application reasons or objectives (e.g., disorder-related 

knowledge), safety (e.g., clinical effectiveness, data privacy, etc.), and associated 

benefits (e.g., destigmatized and low-threshold access to therapy) of SG usage 

(Baumeister et al., 2020).  

(4) An exemplary MHSU summarizes firsthand experiences with SG to reduce worries and 

to emphasize aspects of autonomy, empowerment, and self-efficacy for other MHSUs 

(Baumeister et al., 2020). It is important to address negative side effects, such as 
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addiction risk, and to mention possible identification and handling strategies (e.g., 

limited and predefined serious gaming time frames) at the same time.  

The promotion of AFI by official bodies and foundations is advisable to increase 

consumers’ trust and uptake intentions, especially for those who espouse collectivistic values. 

Since the start of the COVID-19 pandemic, psychoeducation and counseling have increased 

via communication platforms, such as via WeChat in China (Liu et al., 2020). Hence, 

professional, governmental, insurance, or mental health associations should consider 

increased knowledge dissemination, such as AFI about SG, on social media or other 

frequently used communication channels. This distribution strategy would serve as an 

additional amplification effect by not only providing SG referral from the official 

(governmental) side, but also by using other in-group (social media) users’ dissemination and 

endorsements of SG. In addition to this wide-scale promotion, it is imaginable to equip 

psychiatric facilities or private general practitioners with AFI (e.g., for their waiting rooms or 

consultation sessions).  

Implication criteria for individual clinical practice.10 It is advisable for practitioners to 

consider several indication criteria for SG usage within mental healthcare. Certain challenges 

can involve both MHSUs and MHPs. For example, SG use might be contraindicatory for 

individuals with ascertained addictive or dysfunctional use of media or video game 

consumption. Hence, a (1) “media anamnesis” (Eichenberg, 2021) is paramount to select the 

platforms and contents to support patients or clients properly. The anamnesis automatically 

clarifies whether patients or clients are already familiar with computer and video games or 

display preferences in applying them within psychotherapy. It is relevant that MHSUs are 

ready to resort to SG in psychotherapy and have access to the necessary devices and 

knowledge. On the other hand, MHPs need to meet (2) certain technical requirements to opt 

for the integration of digital media or SG into the therapy sessions, such as having the 

appropriate equipment (Eichenberg, 2021; Titov et al., 2018). Besides technical 

competencies, a country’s (3) legal framework concerning data protection regulations must be 

considered (Davies et al., 2020; Titov et al., 2018). (4) The formulation of context roles is 

vital at the beginning of therapy, such as agreeing on how SG results are shared with or 

accessed by the MHP. This agreement also ensures a trustworthy therapeutic alliance 

 
10 Paragraph is published (with contractual and official permission of reusage) in: Huss, J., & Eichenberg, C. (in 
press). Serious Games in mental health treatment. In Z. Yan (Ed.), Cambridge Handbook of Cyber Behavior. 
Cambridge University Press. 
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(Eichenberg, 2021). The following indication criteria are helpful to regulate the treatment 

process by involving SG use:  

- SG use and treatment phase: MHPs should assess the extent to which and when SG are 

ideally introduced to patients or clients during the treatment process. It is of relevance 

to define – in agreement with the patient or client – for what purpose and duration SG 

are either used in psychotherapy, during single therapy sessions, or as homework.   
- SG use and patient or client background: In reference to the media anamnesis 

(Eichenberg, 2021), video and computer game consumption should be documented and 

analyzed to assess what role they have played in a patient’s or client’s mental illness 

history (e.g., in case of addiction). Based on this anamnesis, it can be decided whether 

additional computer and video games use hinders or supports the treatment process.  

- SG use and mental health disorder: MHPs should be aware of what type of audiences, 

age groups, and mental health problems are most suitable to be addressed with the help 

of SG. Currently, SG are not recommended for severe mental health problems and 

clinically relevant symptoms (Eichenberg et al., 2016a). Furthermore, a large number 

of SG target younger age groups (see Halldorsson et al., 2021) and are not applicable to 

all ages. The majority of SG address disorder-specific symptoms, limiting 

transferability to other health concerns (see Eichenberg & Schott, 2017).  

- SG use and psychotherapeutic approach: SG are mainly based on CBT principles (see 

Lau et al., 2017). However, other therapy approaches can still be combined with the use 

of SG. For instance, psychoanalytical and systemic therapies could use the potential of 

avatar customization and identification experiences (Blinka, 2008). 

- SG and post-treatment: The integration of SG into daily life after therapy completion 

should be discussed with patients or clients. Since most of the SG are cost-worthy, 

MHPs and their patients or clients should compare the options and ideas regarding how 

to generate habits of “serious gaming”.  

Implications for cultural differences. This work has raised awareness of country and culture-

specific differences in the perception of SG. Many countries are confronted with cultural 

knowledge gain attributed to mental illness and treatment methods due to their increasingly 

multicultural societies via the growth of minority groups (Rathod & Kingdon, 2014). 

Psychotherapy outcomes for minority cultural groups are not as good as for the majority of 

Western population (Rathod, 2017), since modern psychotherapy techniques usually reflect the 

knowledge and practices of Western traditions and do not properly meet the needs of people 

from ethnic or non-White origins (Vasquez, 2007). This resulted in approaches of cultural 
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competency in psychotherapy, culturally attuned interventions, or culturally appropriate care. 

All these terms have in common that mental health treatment delivery seeks to respond to 

cultural problems and perceptions involving different traditions, values, or beliefs that need 

considering when planning any type of e-MH treatment (Mucic et al., 2016; Yellowlees et al., 

2008) or SG usage. This especially applies to the value of “cultural and individual importance” 

(Yellowlees et al., 2008, p. 487), as this research has also demonstrated.   

8.4 Conclusion 

In contrast to other therapy online experiences, SG hold the great potential to maximize 

user-centered and immersive online experiences that are also beneficial for lower attrition 

rates (Fleming et al., 2014).11 Despite the proven effectiveness and promising aspects of SG 

(Eichenberg & Schott, 2017), these survey results have indicated that both samples had little 

knowledge about the therapeutic use of SG. However, both MHPs and MHSUs expressed 

great openness to a possible application of SG if given the opportunity. However, lack of 

awareness hampers the successful implementation of SG in routine care and clinical practice 

in the long term – besides other structural or financial barriers. Hence, appropriate pathways 

and strategies for implementing and promoting SG as e-MH solutions are necessary for 

clinical practice and further research efforts. Moreover, cultural values can play a 

distinguishing role regarding the acceptability of SG, which needs further consideration 

during the (ideally reciprocal) research, development, and implementation process.  

  

 
11 Parts of the paragraph are published (with contractual and official permission of reusage) in: Huss, J., & 
Eichenberg, C. (in press). Serious Games in mental health treatment. In Z. Yan (Ed.), Cambridge Handbook of 
Cyber Behavior. Cambridge University Press.  
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 Appendix  

Appendix A1: Information about cooperation partners and country conductions 

Country  Cooperation 
partners 

Local supervision / 
recruiting support 

Ethics approval Trans-
lation 

Survey 
Software 

Survey 
conduction 

Incen-
tives 

Survey periods 

Australia Faculty of Medicine 
& Health, 
University of 
Sidney 

Local supervision:  
Senior clinical lecturer 
 
Local recruiting support: 
Psychiatry registrar 

Human Research 
Ethics Committee 
of the University of 
Sydney 

No REDCap  Web-based  No  September 2019 
- May 2020 

Canada  Department of 
Educational 
& Counselling 
Psychology, McGill 
University, 
Montreal 

Local supervision: 
Associate professor 
 
Local recruiting support:  
PhD student and Master 
student in counselling 
psychology 

Research Ethics 
Board of McGill 
University 
 

No  Survey 
Monkey 

Web-based  No  November 2019 
- June 2020 

China School of Medicine 
at Tongji 
University, 
Shanghai 
 
Shanghai Mental 
Health center, 
Shanghai 

Local supervision:  
Professor  
 
Local recruiting support:  
One Master student in 
psychology and two 
psychiatrists 

Out of ethics 
submission scope 

Yes  Wen-
juanxing 
 

Web-based / 
paper pencil 

No  November 2017 
- September 
2019 
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Country  Cooperation 
partners 

Local supervision / 
recruiting support 

Ethics approval Trans-
lation 

Survey 
Software 

Survey 
conduction 

Incen-
tives 

Survey periods 

Finland School of Health 
and Social 
Sciences, 
Kajaani University 
of Applied Sciences 

Local supervision & 
recruiting support:  
Two senior lecturers 
 

Out of ethics 
submission scope 

Yes Survey 
Monkey 

Web-based  No  September 2017 
- November 
2019 

Germany University of 
Kassel / Sigmund 
Freud University 
Vienna 

Local supervision: 
Principal study investigator 
 
Local recruiting support:  
One Research fellow 
(psychologist) and 1 Master 
student in psychology   

Ethics Committee 
of Sigmund Freud 
University Vienna 

No Survey 
Monkey 

Web-based No  May 2020 - 
November 2020 

Italy Anima Online 
Research Institute, 
Naples 
 

Local supervision & 
recruiting support:  
Research fellow 
(psychologist)  

Out of ethics 
submission scope 

Yes Survey 
Monkey 

Web-based  No  March 2019 - 
September 2019 

Mexico Direction of 
Epidemiological 
and Psychosocial 
Research, Ramón 
de la Fuente Muñiz 
National Institute of 
Psychiatry 

Local supervision & 
recruiting support:  
Research director 
 

Research Ethics 
Committee of the 
Ramón de la Fuente 
Muñiz National 
Institute of 
Psychiatry 
 

Yes Survey 
Monkey 

Web-based / 
paper-pencil 

No  October 2019 - 
June 2020 

The 
Nether-
lands  

Department Clinical 
Psychology, Leiden 
University 

Local supervision:  
Professor  
 
Local recruiting support:  
Bachelor and Master 
student in psychology 

Ethics Committee 
Psychology of the 
University of 
Leiden 
 

Yes Qualtrics Web-based Yes a October - 
November 2019 
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Country  Cooperation 
partners 

Local supervision / 
recruiting support 

Ethics approval Trans-
lation 

Survey 
Software 

Survey 
conduction 

Incen-
tives 

Survey periods 

New 
Zealand 

Department of 
Psychological 
Medicine, 
University of 
Auckland 

Local supervision:  
Professor and senior 
research fellow 
 

Health and 
Disability Ethics 
Committees of the 
Ministry of Health  

Yes  Survey 
Monkey 

Web-based  No November 2016 
- June 2017 

Russia b  Former:  
Department of 
Clinical Psychology 
and Psychotherapy, 
Orenburg State 
Medical University, 
Orenburg 
 
Currently:  
Sigmund Freud 
University Berlin, 
Germany 

Local supervision: 
Former: Professor 
Currently: Senior research 
fellow 
 
 
 
Local recruiting support:  
Currently: Master student in 
psychology 
 

Out of ethics 
submission scope 

Yes Socio-
survey 

Web-based  No November 2019 
- November 
2020 

Slovenia Department of 
Psychology, 
Sigmund Freud 
University 
Ljubljana 

Local supervision: 
Senior research fellow 
 
Local recruiting support:  
Two Master students in 
psychology  

Out of ethics 
submission scope 

Yes Survey 
Monkey 

Web-based  No September 2018 
- October 2019 

South 
Africa 

Department of 
Psychiatry,  
Faculty of Medicine 
and Health 
Sciences, 
University of 
Stellenbosch 

Local supervision: 
Professor  
 
Local recruiting support:  
Research scientist 

Health Research 
Ethics Committee 
of the University of 
Stellenbosch 

No Survey 
Monkey 

Web-based No March 2020 - 
June 2020 
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Country  Cooperation 
partners 

Local supervision / 
recruiting support 

Ethics approval Trans-
lation 

Survey 
Software 

Survey 
conduction 

Incen-
tives 

Survey periods 

The 

United 

Kingdom 

Centre for Health 

Technology, 

University of 

Plymouth 

Local supervision:  
Professor  

 

Faculty Research 

Ethics and Integrity 

Committee of the 

University of 

Plymouth 

No Survey 

Monkey 

Web-based  No August 2019 - 

June 2020 

Note. Minor adaptions regarding spelling, grammar, or wording regarding respectively used English in Australia, Canada, South Africa, and the UK based on 

the New Zealand English-speaking survey version. 
a = Incentives for MHSUs: One credit for students or gift card of 20€ for every 25th survey respondent; Incentives for MHPs: 1 in 150 chance to win a 50€ 

discount for an event by the Dutch Association of Psychologists. 
b
 = Change of collaboration partners due to capacity reason.   
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Appendix B1: Correlation matrix of predictor variables for MHSUs  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 C                

2 EMH a -.690**               

3 G -.062* .058*              

4 A .014 -.012 -.018             

5 E a .163** -.122** .046 .250**            

6 GEX  -.219** .160** -.287** -.173** -.072*           

7 GE  -.043 .019 -.040 -.226** -.050 .334**          

8 KSG -.091** .079** -.025 .067* .098** .179** .033         

9 SGE b -.085** -.018 -.068* -.036 .029 .182** .055* .446**        

10 OC c .054 -.074** .024 .022 .076** .013 .008 .043 .027       

11 IBIs -.045 .037 .033 -.041 .015 .035 .029 .107** .092** .347**      

12 SGUI -.005 -.054* .017 .007 -.009 .145** .158** .086** .090** .059* .021     

13 PPE -.018 .001 .067* .019 .038 -.087** -.076** -.004 -.048 .024 .041 -.010    

14 NPE -.117** .050 .076** -.112** -.056* .197** .150** .076** .044 .021 .044 .461** .077**   

15 SI -.019 .069* .063* -.044 .072* -.121** -.052 -.064* -.052 -.045 -.031 -.358** .031 -.259** - 

Note. C = Culture (Coding: 0 = “no”, 1 = “yes”); EMH = E-MH uptake stage (Coding: 0 = Leaner country, 1 = Follower country, 2 = Frontrunner country); G 
= Gender (Coding: 0 = Male; 1 = Female); A = Age (in years); E = Education (Coding: 0 = Secondary education or lower, 1 = Tertiary education, 2 = 
University education or higher); GEX = Gaming expertise (Coding: from 0 = No knowledge to 3 = Expert knowledge), GE = Gaming experience (Coding: 0 = 
“no”, 1 = “yes”); KSG = Knowledge of serious games concept (Coding: 0 = “no”, 1 = “yes”); SGE = Serious games experience (Coding: 0 = “no”, 1 = “yes”); 
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OC = Online counseling experience (Coding: 0 = “no”, 1 = “yes”); IBIs = Internet-based interventions (Coding: 0 = “no”, 1 = “yes”); SGUI = Serious games 
usage intentions (Coding: 0 = “no”, 1 = “yes”); PPE = Positive performance expectancy (Coding: from 1 = strongly disagree to 5 = strongly agree); NPE = 
Negative performance expectancy (Coding: from 1 = strongly disagree to 5 = strongly agree); SI = Social influence (Coding: from 1 = not necessary to 5 = 
strictly necessary). 
a = Spearman-correlation instead of Pearson was used for ordinal variables that were not dummy-coded due to contextual reasons.  
b = Missing cases (N = 17) in Russia.   
c = Missing cases (N = 26) in Russia. 
* p < .05 , **p < .001 (2-tailed). 
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Appendix B2: Correlation matrix of predictor variables for MHPs 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 C -                 

2 EMH a -.746**                 

3 G -.208** .150**                

4 A -.191** .126** -.048               

5 CBT  -.211** .199** .136** -.113**              

6 HUM .125** -.164** -.124** .031 -.063*             

7 PA .076** -.126** -.092** .023 -.237 .135*            

8 SYS -.020 -.028 .029 -.012 -.056* .087** .078           

9 GEX  -.030 -.006 -.203** -.276** -.096** .025 .000 0.003          

10 GE  -.041 .020 0.00 -.201** -.101** -.009 -.026 -.024 .439**         

11 KSG -.142** .164** -.043 .070* .032 -.009 ** .006 .053* .139** -0.81**        

12 SGE b -.019 .052 -.064* -.014 .054* -.091** -.023 .082** .150 ** 0.50 .353**       

13 IBIs -.090 .133** -.033 -.008 .103** -.009 -.042 .023 .115** .076** .183** .343**      

14 SGUI -.084** .029 -.033 .017 -.106** -.001** -.123 ** .069** .174 ** .179 * .107** .092** .068**     

15 PPE -.259** .125** .237** -.005 .231** -.157** -.174** .029 .138** .141 .122** .069* -.069** .393**    

16 NPE .056* -.049 -.048* -.004 -.142* .036 .165** -.036 -.148** .107** -.136** -.115** -.051* -.285** -.272**   

17 SI -.105** -.140** -.033** -.029 .030 .069** .041 .049 -.004 -058* -.013 -.013** -.032 -.026 -.077* .008 -  
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Note. C = Culture (Coding: 0 = Individualistic, 1 = Collectivistic);  EMH = E-MH uptake stage (Coding: 0 = Leaner country, 1 = Follower country, 2 = 
Frontrunner country); G = Gender (Coding: 0 = Male, 1 = Female); A = Age (in years); CBT = Cognitive-behavioral therapy (Coding: 0 = “no”, 1 = “yes”); 
HUM = humanistic / existential therapy (Coding: 0 = “no”, 1 = “yes”); PA = Psychoanalytic / psychodynamic therapy (Coding: 0 = “no”, 1 = “yes”); SYS = 
Systemic therapy (Coding: 0 = “no”, 1 = “yes”); GEX = Gaming expertise (Coding: from 0 = No knowledge to 3 = Expert knowledge), GE = Gaming 
experience (Coding: 0 = “no”, 1 = “yes”);  KSG = Knowledge of serious games concept (Coding: 0 = “no”, 1 = “yes”); SGE = Serious games experience 
(Coding: 0 = “no”, 1 = “yes”); IBIs = Internet-based interventions (Coding: 0 = “no”, 1 = “yes”); SGUI = Serious games usage intentions (Coding: 0 = “no”, 1 
= “yes”); PPE = Positive performance expectancy (Coding: from 1 = strongly disagree to 5 = strongly agree); NPE = Negative performance expectancy 
(Coding: from 1 = strongly disagree to 5 = strongly agree); SI = Social influence (Coding: from 1 = not necessary to 5 = strictly necessary). 
a = Spearman-correlation instead of Pearson correlation was used for ordinal variables that were not dummy-coded due to contextual reasons.  
b = Missing cases in Australia (N = 57) and Russia (N = 10). 
* p < .05 , ** p < .001 (2-tailed).  
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Appendix C1: Descriptive statistics of MHSUs per country  

Variable  Country 

 AUS  CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  

Gender, N (%)              

Male 27 
(33.8) 

43 
(31.6) 

39 
(66.1) 

16 
(25.0) 

41 
(25.6) 

23 
(42.6) 

36 
(36.0) 

12 
(15.4) 

35 
(25.4) 

23 
(23.2) 

18 
(21.4) 

38 
(27.0) 

33 
(26.6) 

Female  53 
(66.3) 

93 
(68.4) 

20 
(33.9) 

48 
(75.0) 

119 
(74.4) 

31 
(57.4) 

64 
(64.0) 

66 
(84.6) 

103 
(74.6) 

76 
(76.8) 

66 
(78.6) 

103 
(73.0) 

91 
(73.4) 

Age in years               

Mean (SD) 35.48 
(10.83) 

33.03 
(13.49) 

32.85 
(13.20) 

32.41 
(10.87) 

41.37 
(11.80) 

28.02 
(8.32) 

35.63 
(14.54) 

28.29 
(10.66) 

35.25 
(14.50) 

36.88 
(11.81) 

32.35 
(9.75) 

32.38 
(11.61) 

34.48 
(11.63) 

Range (median) 18-65 
(32.00) 

18-69 
(29.00) 

18-85 
(28.00) 

18-63 
(28.50) 

18-62 
(43.50) 

18-56 
(26.00) 

18-85 
(33.50) 

18-63 
(26.00) 

18-78 
(29.00) 

18-68 
(35.00) 

18-55 
(29.50) 

19-72 
(29.00) 

19-65 
(31.00) 

Education, N (%)              

Secondary 
education  

15 
(18.8) 

30 
(22.1) 

9 (15.3) 4 (6.3) 59 
(36.9) 

19 
(35.2) 

13 
(13.0) 

25 
(32.1) 

31 
(22.5) 

8 (8.1) 27 
(32.1) 

24 
(17.0) 

14 
(11.3) 

Tertiary education 23 
(28.7) 

32 
(23.5) 

3 (5.1) 21 
(32.8) 

39 
(24.4) 

23 
(42.6) 

20 
(20.0) 

10 
(12.8) 

34 
(24.6) 

5 (5.1) 4 (4.8) 23 
(16.3) 

32 
(25.8) 

University 
education 

42 
(52.5) 

74 
(54.49) 

47 
(79.7) 

39 
(60.9) 

62 
(38.8)  

12 
(22.2) 

67 
(67.0) 

43 
(55.1) 

73 
(52.9) 

86 
(86.9) 

53 
(63.1) 

94 
(66.7) 

78 
(62.9) 

Expertise with 
(general) gaming, N 
(%) 

             

No knowledge 10 
(12.5) 

14 
(10.3) 

5 (8.5) 7 (10.9) 15 (9.4) 8 (14.8) 20 
(20.0) 

7 (9.0) 12 (8.7) 35 
(35.4) 

27 
(32.1) 

9 (6.4) 5 (4.0) 
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Variable  Country 

 AUS  CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  

Beginner / basic 29 
(36.3) 

53 
(39.0) 

30 
(50.8) 

22 
(34.4) 

78 
(48.8) 

26 
(48.1) 

43 
(43.0) 

39 
(50.0) 

63 
(45.7) 

42 
(42.4) 

43 
(51.2) 

67 
(47.5) 

48 
(38.7) 

Intermediate 33 
(41.3) 

52 
(38.2) 

19 
(32.2) 

16 
(25.0) 

48 
(30.0) 

15 
(27.8) 

28. 
(28.0) 

28 
(35.9) 

46 
(33.3) 

18 
(18.2) 

12 
(14.3) 

47 
(33.3) 

49 
(39.5) 

Expert  8 (10.0) 17 
(12.5) 

5 (8.5) 19 
(29.7) 

19 
(11.9) 

5 (9.3) 9 (9.0) 4 (5.1) 17 
(12.3) 

4 (4.0) 2 (2.4) 18 
(12.8) 

22 
(17.7) 

Gaming experience 
(currently or in the 
past), N (%) 

             

No 5 (6.3) 5 (3.7) 11 
(18.6) 

4 (6.2) 15 (9.4) 11 
(20.4) 

12 
(12.0) 

6 (7.7) 13 (9.4) 9 (9.1) 4 (4.8) 8 (5.7) 9 (7.3) 

Yes  75 
(93.8) 

121 
(96.3) 

48 
(81.4) 

60 
(93.8) 

145 
(90.6) 

43 
(79.6) 

88 
(88.0) 

72 
(92.3) 

125 
(90.6) 

90 
(90.9) 

80 
(95.2) 

133 
(94.3)  

115 
(92.7) 

Knowledge of SG 
concept, N (%) 

             

No 69 
(86.3) 

121 
(89.0) 

54 
(91.5) 

36 
(56.3) 

127 
(79.4) 

34 
(63.0) 

88 
(88.0) 

64 
(82.1) 

103 
(74.6) 

83 
(83.8) 

77 
(91.7) 

124 
(87.9) 

106 
(85.5) 

Yes 11 
(13.8) 

15 
(11.0) 

5 (8.5) 28 
(43.8) 

33 
(20.6) 

20 
(37.0) 

12 
(12.0) 

14 
(17.9) 

35 
(25.4) 

16 
(16.2) 

7 (8.3) 17 
(12.1) 

18 
(14.5) 

Practical experience 
with SG (various 
application areas), 
N (%) a 

             

No  78 
(97.5) 

127 
(93.4) 

57 
(96.6) 

43 
(67.2) 

148 
(92.5) 

38 
(70.4) 

92 
(92.0) 

76 
(97.4) 

128 
(92.8) 

78 
(95.1) 

83 
(98.8) 

123 
(87.2) 

115 
(92.7) 
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Variable  Country 

 AUS  CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  

Yes  2 (2.5) 9 (6.6) 2 (3.4) 21 
(32.8) 

12 (7.5) 16 
(29.6) 

8 (8.0) 2 (2.6) 10 (7.2) 4 (4.0) 1 (1.2) 18 
(12.8) 

9 (7.3) 

Practical experience 
with OC, N (%) b 

             

No 60 
(75.0) 

99 
(72.8) 

45 
(76.3) 

54 
(84.4) 

126 
(78.8) 

32 
(59.3) 

73 
(73.0) 

63 
(80.8) 

109 
(79.0) 

28 
(28.3) 

76 
(90.5) 

99 
(70.2) 

96 
(77.4) 

Yes  20 
(25.0) 

37 
(27.2) 

14 
(23.7) 

10 
(15.6) 

34 
(21.3) 

22 
(40.7) 

27 
(27.0) 

15 
(19.2) 

29 
(21.0) 

45 
(45.5) 

8 (9.5) 42 
(29.8) 

28 
(22.6) 

Practical experience 
with IBIs, N (%)  

             

No  72 
(90.0) 

125 
(91.9) 

53 
(89.8) 

55 
(85.9) 

138 
(86.3) 

34 
(63.0) 

79 
(79.0) 

73 
(93.6) 

106 
(76.8) 

89 
(89.9) 

82 
(97.6) 

121 
(85.8) 

105 
(84.7) 

Yes 8 (90.0) 11 (8.1) 6 (10.2) 9 (14.1) 22 
(13.8) 

20 
(37.0) 

21 
(21.0) 

5 (6.4) 32 
(23.2) 

10 
(10.1) 

2 (2.4) 20 
(14.2) 

19 
(15.3) 

Note. IBIs= Internet-based interventions; OC = Online counseling. SG = Serious games.  
a = Missing cases (N = 17) in Russia.  
b= Missing cases (N = 26) in Russia. 
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Appendix C2: Descriptive statistics of MHPs per country  

Variable  Countries  

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM 

Gender, N (%)              

Male 27 
(38.6) 

28 (16.2) 123 
(83.7) 

17 
(21.0) 

24 
(20.5) 

30 
(41.7) 

33 
(25.0) 

23 
(19.2) 

39 
(28.1) 

16 
(16.7) 

25 
(41.7) 

39 
(26.3) 

39 
(22.2) 

Female  43 
(61.4) 

145 
(83.8) 

24 (16.3) 64 
(79.0) 

93 
(79.5) 

42 
(58.3) 

99 
(75.0) 

97 
(80.8) 

100 
(71.9) 

80 
(83.3) 

35 
(58.3) 

84 
(73.7) 

137 
(77.8) 

Age in years               

Mean (SD) 40.49 
(11.95) 

40.60 
(12.60) 

40.44 
(8.30) 

54.27 
(8.62) 

41.54 
(12.39) 

37.25 
(10.15) 

35.84 
(11.09) 

41.84 
(11.87) 

44.27 
(11.91) 

41.64 
(11.16) 

39.47 
(10.26) 

48.24 
(12.73) 

49.26 
(12.55) 

Range (median) 23-69 
(37.00) 

23-74 
(39.00) 

24-76 
(40.00) 

36-77 
(56.00) 

23-70 
(39.00) 

23-70 
(34.00) 

22-65 
(32.00) 

22-69 
(41.00) 

24-76 
(44.00) 

23-75 
(39.00) 

23-62 
(38.50) 

25-76 
(48.00) 

23-79 
(51.00) 

Work experience in 
years a 

             

Mean (SD) 10.97 
(10.27) 

10.98 
(11.02) 

- 21.49 
(10.89) 

9.15 
(9.71) 

8.31 
(6.00) 

8.63 
(8.68) 

12.91 
(10.05) 

12.53 
(10.67) 

11.27 
(9.23) 

8.10 
(7.87) 

15.77 
(10.38) 

16.09 
(10.04) 

Range (median) 1-45 
(7.00) 

0-49 
(7.00) 

- 4-55 
(19.00) 

0-42 
(6.00) 

0-35 
(6.00) 

0-38 
(5.00) 

0-42 
(10.00) 

0-40 
(10.00) 

0-42 
(9.00) 

0-35 
(7.50) 

0-45 
(15.00) 

0-44 
(15.00) 

Psychotherapeutic 
modality (multiple 
responses), N (%) b 

             

CBT 49 
(37.1) 

128 
(34.0) 

60 (21.8) 18 
(20.2) 

96 
(66.7) 

26 
(26.0) 

87 
(49.2) 

106 
(44.4) 

113 
(40.9) 

53 
(34.0) 

15 
(19.2) 

93 
(33.1) 

131 
(37.3) 
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Variable  Countries  

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM 

Humanistic / 
Existential  

14 
(10.6) 

79 (21.0) 95 (34.5) 0 (0) 8 (5.6) 19 
(19.0) 

22 
(12.4) 

8 (3.3) 21 (7.6) 23 
(14.7) 

9 (11.5) 41 
(14.6) 

46 
(13.1) 

Psychoanalytic / 
Psychodynamic 

25 
(18.9) 

65 (17.2) 73 (26.5) 22 
(24.7) 

23 
(16.0) 

20 
(20.0) 

27 
(15.3) 

21 (8.8) 36 
(13.0) 

30 
(19.2) 

21 
(26.9) 

46 
(16.4) 

30 (8.5) 

Systemic 18 
(13.6) 

50 (13.3) 26 (9.5) 4 (4.5) 6 (4.2) 33 
(33.0) 

28 
(15.8) 

37 
(15.5) 

42 
(15.2) 

25 
(16.0) 

24 
(30.8) 

51 
(18.1) 

31 (8.8) 

Other   26 
(19.7) 

55 (14.6) 21 (7.6) 45 
(50.6) 

11 
(97.6) 

2 (2.0) 13 (7.3) 67 
(28.0) 

64 
(23.2) 

25 
(16.0) 

9 (11.5) 50 
(17.8) 

113 
(32.2) 

Type of 

psychotherapy 

(multiple responses), 

N (%) b 

             

Individual therapy  69 
(74.2) 

171 
(71.8) 

138 
(65.7) 

79 
(81.4) 

117 
(87.3) 

50 
(56.8) 

126 
(75.5) 

117 
(83.0) 

138 
(73.8) 

95 
(76.6) 

59 
(77.6) 

114 
(76.0) 

176 
(74.9) 

Group therapy 24 
(25.8) 

67 (28.2) 72 (34.3) 18 
(18.6) 

17 
(12.7) 

38 
(43.2) 

42 
(25.0) 

24 
(17.0) 

49 
(26.2) 

29 
(23.4) 

17 
(22.4) 

36 
(24.0) 

59 
(25.1) 

Specialization of 

psychotherapy 

(multiple responses), 

N (%) b 

             

Child and 
adolescent 
psychotherapy  

27 
(32.9) 

75 (33.6) 69 (68.3) 31 
(27.9) 

47 
(36.2) 

30 
(39.0) 

61 
(34.9) 

27 
(19.3) 

59 
(32.8) 

32 
(26.4) 

23 
(31.9) 

67 
(39.4) 

37 
(17.5) 

Adult 
psychotherapy 

48 
(58.5) 

134 
(60.1) 

28 (27.7) 71 
(64.0) 

80 
(61.5) 

40 
(51.9) 

88 
(50.3) 

97 
(69.3) 

85 
(47.2) 

80 
(66.1) 

46 
(63.9) 

84 
(49.4) 

157 
(74.4) 
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Variable  Countries  

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM 

Other  7 (8.5) 14 (6.3) 4 (4.0) 9 (8.1) 3 (2.3) 7 (9.1) 26 
(14.9) 

16 
(11.4) 

36 
(20.0) 

9 (7.4) 3 (4.2) 19 
(11.2) 

17 (8.1) 

Current work setting 
(multiple responses), 
N (%) b 

             

Clinic / hospital  44 
(48.4) 

58 (23.9) 46 (22.1) 15 
(14.4) 

29 
(21.3) 

20 
(18.7) 

34 
(18.3) 

41 
(28.5) 

96 
(56.8) 

23 
(17.8) 

18 
(21.2) 

25 
(14.7) 

84 
(34.7) 

Private practice 26 
(28.6) 

111 
(45.7) 

31 (14.9) 64 
(61.5) 

84 
(61.8) 

41 
(38.3) 

92 
(49.5) 

36 
(24.9) 

37 
(21.9) 

62 
(48.1) 

35 
(41.2) 

104 
(61.2) 

88 
(36.4) 

Counseling 
organization  

9 (9.9) 20 (8.2) 60 (28.8) 7 (6.7) 0 (0) 12 
(11.2) 

15 (8.1) 8 (5.6) 8 (54.7) 12 (9.3) 9 (10.6) 7 (4.1) 27 
(11.2) 

Research 
organization  

6 (6.6) 13 (5.3) 51 (25.5) 0 (0) 10 (7.4) 20 
(18.7) 

21 
(11.3) 

8 (5.6) 12 (7.1) 16 
(12.4) 

16 
(18.8) 

16 (9.4) 7 (42.9) 

I currently do not 
work due to special 
circumstances  

1 (1.1) 4 (1.6) 12 (5.8) 0 (0) 1 (0.7) 9 (8.4) 3 (1.6) 0 (0) 3 (1.8) 4 (3.1) 1 (1.2) 3 (1.8) 0 (0) 

Other  5 (5.5) 37 (15.2) 8 (3.8) 18 
(17.3) 

12 (8.8) 5 (4.7) 21 
(11.3) 

51 
(35.4) 

13 (7.7) 12 (9.3) 6 (7.1) 15 (8.8) 36 
(14.9) 

Experience with 
(general) gaming 
(currently or in the 
past), N (%) 

             

No 12 
(17.1) 

14 (8.1) 42 (28.6) 18 
(22.2) 

12 
(10.3) 

15 
(20.8) 

7 (5.3) 15 
(12.5) 

17 
(12.2) 

16 
(16.7) 

14 
(23.3) 

18 
(15.8) 

37 
(21.0) 
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Variable  Countries  

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM 

Yes  58 
(82.9) 

159 
(91.9) 

105 
(71.4) 

63 
(77.8) 

105 
(89.7) 

57 
(79.2) 

125 
(94.7) 

105 
(87.5) 

122 
(87.8) 

80 
(83.3) 

46 
(76.7) 

96 
(84.2) 

139 
(79.0) 

Expertise with 

(general) gaming, N 

(%) 

             

No knowledge 19 
(27.1) 

24 (13.9) 14 (9.5) 22 
(27.2) 

15 
(12.8) 

10 
(13.9) 

9 (6.8) 28 
(23.3) 

14 
(10.1) 

31 
(32.3) 

20 
(33.3) 

19 
(16.7) 

42 
(23.9) 

Beginner / basic 34 
(48.6) 

97 (56.1) 111 
(75.5) 

50 
(61.7) 

71 
(60.7) 

32 
(44.4) 

85 
(64.4) 

62 
(51.7) 

75 
(54.0) 

40 
(41.7) 

25 
(41.7) 

58 
(50.9) 

98 
(55.7) 

Intermediate 14 
(20.0) 

36 (20.8) 20 (13.6) 9 (11.1) 25 
(21.4) 

19 
(26.4) 

33 
(25.0) 

19 
(15.8) 

40 
(28.8) 

24 
(25.0) 

12 
(20.0) 

35 
(30.7) 

36 
(20.5) 

Expert  3 (4.3) 16 (9.2) 2 (1.4) 0 (0) 6 (5.1) 11 
(15.3) 

5 (3.8) 11 (9.2) 10 (7.2) 1 (1.0) 3 (5.0) 2 (1.8) 0 (0) 

Knowledge of SG 

concept, N (%) 

             

No 59 
(84.3) 

146 
(84.4) 

138 
(93.9) 

33 
(40.7) 

84 
(71.8) 

37 
(51.4) 

100 
(75.8) 

56 
(46.7) 

64 
(45.3) 

78 
(81.3) 

45 
(75.0) 

98 
(86.0) 

158 
(89.8) 

Yes 11 
(15.7) 

27 (15.6) 9 (6.1) 48 
(59.3) 

33 
(28.3) 

35 
(48.6) 

32 
(24.2) 

64 
(53.3) 

76 
(54.7) 

18 
(18.8) 

15 
(25.0) 

16 
(14.0) 

18 
(10.2) 

Practical experience 

with SG (within 

psychotherapy), N 

(%) c 

             

No  11 
(15.7) 

170 
(98.3) 

139 
(94.6) 

78 
(96.3) 

110 
(94.0) 

57 
(79.2) 

124 
(93.9) 

116 
(96.7) 

109 
(78.4) 

80 
(93.3) 

58 
(96.7) 

111 
(97.4) 

174 
(98.9) 
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Variable  Countries  

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM 

Yes - d 3 (1.7) 8 (5.4) 3 (3.7) 7 (6.0) 15 
(20.8) 

8 (6.1) 4 (3.3) 30 
(21.6) 

6 (7.0) 2 (3.3) 3 (2.6) 2 (1.1) 

Practical experience 
with IBIs, N (%)  

             

No  55 
(78.6) 

162 
(93.6) 

138 
(87.1) 

77 
(95.1) 

98 
(83.8) 

47 
(65.3) 

120 
(90.9) 

92 
(76.7) 

102 
(73.4) 

88 
(91.7) 

59 
(98.3) 

104 
(91.2) 

154 
(87.5) 

Yes 15 
(21.4) 

11 (6.4) 19 (12.9) 4 (4.9) 19 
(16.2) 

25 
(34.7) 

12 (9.1) 28 
(23.3) 

37 
(26.6) 

8 (8.3) 1 (1.7) 10 (8.8) 22 
(12.5) 

Note. IBIs = Internet-based interventions; OC = Online counseling.  
a = Missing cases (N = 147) in China.  
b= Dummy coded multiple response sets, therefore percentage refers to people who clicked “yes” in relation to the total N of given answers per country.  
c = Missing cases in Australia (N = 59) and Russia (N = 10). 
d = “Yes” answer was not recorded due to technical issues.   
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Appendix D1: Positive aspects about SG use in mental health treatment by MHSUs 

Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C1 Adjunct to face-to-face mental 
health treatment  

• Additional support before 
/ during / after face-to-
face therapy (sessions)  

• Homework  

7 20 3 10 24 1 30 9 30 16 16 26 18 210 

C2 Reinforcement of therapeutic 
content  

• Repetition 
• Strengthening  
• Maintenance  
• Exercise / practice 

2 10 2 8 17 0 10 4 6 0 6 3 13 81 

C3 Training, learning, & 
improving of certain skills 

• Additional / new skill 
development 

14 13 4 10 17 3 14 6 10 21 20 17 21 170 

C4 Availability & flexibility  
• Available use at any time, 

place (home), pace, and 
control 

7 23 5 5 41 1 7 19 20 5 5 11 20 169 

C5 Accessibility & convenience 
• Ease accessibility 

6 12 3 2 4 0 8 4 5 4 3 6 12 69 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• Familiar medium  

• Convenient use  

C6 Entertainment 

• Fun 

• Relaxation 

• Interest  

• Distraction 

3 10 10 1 24 4 5 8 8 8 7 11 17 116 

C7 Motivation 

• Increased engagement 
with therapeutic content 

• Compliance for 
(ongoing) face-to-face 
therapy 

• Motivation for habit-
building 

2 12 3 1 8 7 4 7 3 3 3 7 8 68 

C8 Self-control & self-
accomplishment 

• Feelings of success  

• Self-help / self-
participation 

2 4 3 5 21 0 1 0 13 10 2 6 6 73 

C9 Anonymous use 

• Anonymity 

• Privacy 

• Confidentially  

1 5 0 1 8 1 0 5 8 4 1 3 2 39 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C10 Advantages of the online 
setting / tools 

• Reach of specific target 
groups 

• Digital / gamified features 

11 17 0 13 19 2 25 2 16 15 11 22 14 167 

C11 Safe environment & low 
pressure 

• Feelings of being 
unobserved 

• Natural / safe setting 

1 1 5 3 27 2 1 11 4 7 0 6 10 78 

C12 Saving time & costs 

• For individuals who 
cannot afford therapy 

• No costs for 
transportation  

3 0 0 0 7 0 2 0 7 1 0 10 0 30 

C13 Effectiveness & evidence  

• Scientific evidence 
(studies) 

• Effective treatment for 
psychological problems  

0 0 0 0 1 2 1 0 0 2 0 0 0 6 

C14 Transfer into daily life 

• Transfer of skills and 
exercises into daily life / 
real world 

0 3 0 1 2 0 2 0 2 0 0 0 0 10 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C15 No advantages 0 1 2 0 3 0 1 1 1 3 3 2 3 20 

C16 No knowledge, experience, 
or opinion (or not identifiable) 

7 8 6 5 8 6 12 5 10 14 10 9 11 111 

Total N  66 139 46 65 231 29 123 81 143 113 87 139 155 1,417 

Note. AUS = Australia; CHN = China; CAN = Canada; FIN = Finland; GER = Germany; ITA = Italy; MEX = Mexico; NLD = The Netherlands; NZL = New 
Zealand; RUS= Russia; SVN = Slovenia; SAF = South Africa; UKM = United Kingdom.   
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Appendix D2: Negative aspects about SG use in mental health treatment by MHSUs 

Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C1 No individual tailoring 
• Too generalized  
• Impersonal / no 

personalized support 

3 14 1 6 16 0 4 18 6 5 1 1 18 93 

C2 Pressure  
• Feelings of failure / 

pressure  

0 0 1 1 3 1 1 4 2 1 0 0 4 18 

C3 Addiction & other risks   
• Obsessive-addictive 

behavior 
• Too much screen time 
• Adverse effects / side 

effects  

5 6 3 6 24 3 6 6 8 11 15 14 10 117 

C4 Taking therapy / therapeutic 
content less seriously  

• Neglecting therapy or 
therapeutic content  

• Taking therapeutic value 
of the SG less seriously  

1 6 1 2 10 14 8 4 7 4 5 7 8 77 

C5 Incorrect Handling (alone) or 
no sufficient (trained) guidance by 
MHPs 

5 15 2 4 13 0 8 2 7 11 3 9 17 96 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• No sufficient feedback / 
control by the MHP  

• Possible misinterpretation 
if used alone by MHSUs 

C6 Lacking motivation 
• Lacking engagement / 

commitment / interest 

5 13 1 5 5 1 8 2 8 3 0 9 7 67 

C7 Isolation 
• Distraction  
• Escape from reality 
• Absence of personal 

contacts / relationships 

6 10 4 3 22 0 2 6 14 12 14 5 4 102 

C8 Lacking scientific evidence & 
game (design) quality  

• Poorly implemented game 
(design) 

• Lacking clinical / scientific 
evidence 

4 9 2 1 2 6 2 5 5 5 1 1 4 47 

C9 Not suitable for therapeutic 
application 

• Irrelevant 
• Unrealistic 
• Dangerous 

4 17 4 3 12 3 5 2 15 8 11 15 15 114 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• Not suitable for crisis 
management / severe 
disorders 

C10 Replacement of therapy / 
MHP 

• Substitute for therapy 
• Hindering of seeking 

professional help  

3 8 0 9 10 1 9 5 11 2 3 12 4 77 

C11 Deterioration of therapeutic 
relationship  

• Diminish contact to and 
bonding with MHP 

0 2 0 0 4 1 0 4 2 0 3 0 0 16 

C12 Cost & time investments   
• Time consuming / time 

wasting 
• Cost-intensive  

2 1 2 2 1 0 2 1 4 2 1 4 0 22 

C13 Lacking access & technical 
knowledge  

• Lacking access to digital 
devices  

• Lacking digital 
competencies / knowledge 

• Lacking IT-literacy 

3 11 0 1 2 0 7 1 2 2 0 23 0 52 

C14 Lacking cultural adaption  0 0 0 0 0 0 0 0 1 0 0 3 0 4 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• Existing games are not 

culturally friendly or 

adapted 

C15 Difficulty of transferability 

into daily life 

• Difficulty of transferring 

the situations / learned sills 

from the virtual world to 

reality 

0 1 0 2 1 1 1 2 0 4 0 0 0 12 

C16 Data privacy concerns 

• Concerns about data 

privacy 

• Confidentiality concerns  

1 0 0 1 4 0 3 1 1 0 0 0 0 11 

C17 "Easy way" for insurances & 

MHPs   

• SG do the work of a 

therapist  

• Convenient / cheap method 

for insurance companies  

0 0 0 0 5 0 0 0 0 0 0 0 0 5 

C18 No disadvantages  

 

1 3 1 3 11 2 6 1 2 4 2 5 4 45 

C19 No knowledge, experience, or 

opinion (or not identifiable) 

7 10 25 6 13 10 26 6 20 24 6 13 10 176 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

Total N  50 126 47 55 158 43 98 70 115 98 65 121 105 1,151 

Note. AUS = Australia; CHN = China; CAN = Canada; FIN = Finland; GER = Germany; ITA = Italy; MEX = Mexico; NLD = The Netherlands; NZL = New 
Zealand; RUS= Russia; SVN = Slovenia; SAF = South Africa; UKM = United Kingdom.    
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Appendix D3: Positive aspects about SG use in mental health treatment by MHPs 

Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C1 Adjunct to face-to-face 

mental health treatment for 

MHSUs 

• Additional support before 

/ during / after face-to-

face therapy (sessions)  

• Homework  

9 25 11 13 13 3 31 17 22 15 14 22 27 222 

C2 Reinforcement of therapeutic 

content for MHSUs 

• Repetition 

• Strengthening  

• Maintenance  

• Exercise / practice 

11 14 9 3 19 0 22 14 16 7 2 6 19 142 

C3 Training, learning, & 

improving of certain skills for 

MHSUs 

• Additional / new skill 

development 

0 13 35 9 10 2 31 7 10 29 2 11 28 187 

C4 Availability & flexibility for 

MHSUs 

• Available use at any 

time, place (home), pace, 

and control  

4 12 2 3 3 0 7 16 16 3 3 6 11 86 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C5 Accessibility & convenience 
for MHSUs 

• Ease accessibility 
• Familiar medium  
• Convenient use  

4 5 6 0 1 2 9 4 13 9 5 3 11 72 

C6 Entertainment for MHSUs 
• Interest 
• Fun 
• Relaxation 
• Interest  
• Distraction 

4 16 23 1 18 6 9 8 6 7 3 18 10 129 

C7 Motivation for MHSUs 
• Increased engagement 

with therapeutic content 
• Compliance for 

(ongoing) face-to-face 
therapy 

• Motivation for habit-
building 

5 21 8 5 32 6 10 13 17 3 5 2 24 151 

C8 Self-control & self-
accomplishment for MHSUs 

• Feelings of success  
• Self-help / self-

participation 

9 8 3 5 21 4 4 3 10 10 4 10 14 105 

C9 Anonymous use for MHSUs 1 0 0 0 0 4 3 0 0 1 0 0 1 10 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• Anonymity 
• Privacy 
• Confidentially  

C10 Reach of & suitable use for 
specific target groups  

• Young people  
• MHSUs who have 

problems to open up in 
conventional treatment 

4 14 4 9 5 3 9 2 22 6 10 20 28 136 

C11 Safe environment & low 
pressure for MHSUs 

• Feelings of being 
unobserved 

• Natural / safe setting 

0 4 4 0 4 4 3 5 5 6 0 5 8 48 

C12 Saving time & costs for 
MHSUs and MHPs 

• For MHSUs who cannot 
afford therapy 

• Saving costs for 
transportation for both 

2 0 1 0 0 0 4 0 2 0 0 2 4 15 

C13 Improvement of therapy 
outcome 

• Better therapeutic 
relationship 

1 1 7 4 3 6 4 3 1 3 3 7 3 46 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• Additional information 
about MHSUs 

C14 Alternative approach to 
deliver psychotherapeutic content 

• Innovative /creative / 
"state of the art" 
approach  

1 12 2 10 6 4 6 4 7 2 2 5 12 73 

C15 Destigmatizing efforts 

• Reduction of stigma 
related to mental health 
problems / treatment 

0 0 1 0 1 0 0 2 2 0 3 0 2 11 

C16 Advantages of gamified 
principles 

• Immediate feedback, 
adaptive gameplay, 
interactivity, role play, 
etc. 

2 10 3 2 4 7 4 9 13 8 2 8 3 75 

C17 Transferability into daily life 
for MHSUs 

• Transfer of skills and 
exercises into the real life 

0 0 0 0 12 0 0 0 

 

0 0 0 0 0 12 

C18 Specific / complementary 
use for psychoeducation 

0 4 0 1 1 0 

 

1 6 2 1 0 2 6 24 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C19 Reactivation of unconscious 
states 

0 0 5 0 0 0 0 0 0 0 0 0 0 5 

C20 Usage only according to 
MHSU’s suggestion 

1 3 0 1 0 0 0 0 1 0 0 0 2 8 

C21 No advantages  0 0 0 1 0 0 0 0 1 0 1 2 4 9 

C22 No knowledge, experience, 
or opinion (or not identifiable) 

3 10 6 8 3 11 9 4 11 14 5 8 17 109 

Total N  61 172 130 75 156 62 166 117 177 124 64 137 234 1,675 

Note. AUS = Australia; CHN = China; CAN = Canada; FIN = Finland; GER = Germany; ITA = Italy; MEX = Mexico; NLD = The Netherlands; NZL = New 
Zealand; RUS= Russia; SVN = Slovenia; SAF = South Africa; UKM = United Kingdom.    
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Appendix D4: Negative aspects about SG use in mental health treatment by MHPs 

Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C1 No individual tailoring 

• Too generalized  
• Impersonal / no 

personalized support 

5 10 4 1 5 1 4 8 14 2 0 3 10 67 

C2 Pressure for MHSUs 

• Feelings of failure / 
pressure  

1 1 0 5 3 0 6 0 0 0 0 2 2 20 

C3 Addiction & other risks for 
MHSUs 

• Obsessive-addictive 
behavior 

• Too much screen time 
• Adverse effects / side 

effects  

1 23 21 4 15 12 21 5 22 19 13 15 26 197 

C4 Taking therapy / therapeutic 
content less seriously by MHSUs 

• Neglecting therapy or 
therapeutic content  

• Taking therapeutic value 
of the SG less seriously  

3 9 1 1 3 13 16 0 2 9 7 8 11 83 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C5 Incorrect handling (alone) by 
MHSUs or no sufficient (trained) 
guidance by MHPs 

• No sufficient feedback / 
control of MHP  

• Possible misinterpretation 
if used without MHP  

1 16 17 6 11 4 15 12 10 10 4 13 14 133 

C6 Lacking motivation by 
MHSUs 

• Lacking engagement / 
commitment / interest 

3 8 7 1 1 1 8 3 11 4 1 3 9 60 

C7 Isolation for MHSUs 
• Distraction 
• Escape from reality 
• Absence of personal 

contact / relationships 

9 15 9 8 19 0 7 4 14 11 8 9 23 136 

C8 Lacking scientific evidence & 
game (design) quality  

• Poorly implemented game 
(design) 

• Lacking clinical / 
scientific evidence 

3 7 12 1 6 5 4 11 17 1 3 2 8 80 

C9 Not suitable for therapeutic 
application 

• Irrelevant 

4 9 6 2 10 3 12 7 5 2 3 3 17 83 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• Unrealistic 
• Dangerous 
• Unsuitable for crisis 

management and severe 
disorders 

C10 Replacement of therapy / 
MHP  

• Substitute for therapy 
• Hindering of seeking 

professional help  

4 15 3 1 9 0 11 6 8 4 2 8 6 77 

C11 Deterioration of therapeutic 
relationship  

• Diminish contact to and 
bonding with MHP  

2 6 0 9 2 2 2 3 4 4 3 3 7 47 

C12 Cost & time investments for 
MHSUs and MHPs   

• Time consuming / time 
wasting 

• Cost-intensive  

0 10 4 3 2 3 0 4 4 3 1 2 0 36 

C13 Lacking access & technical 
knowledge for MHSUs 

• Lacking access to digital 
devices  

• Lacking digital 
competencies / knowledge 

1 14 4 0 3 0 16 2 18 1 1 16 3 79 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

• Lacking IT-literacy 

C14 Lacking cultural adaptation  
• Existing games are not 

culturally friendly or 
adapted 

0 1 0 0 0 0 0 0 0 0 0 2 0 3 

C15 Difficulty of transferability 
into daily life by MHSUs 

• Difficulty of transferring 
the situations / learned 
skills from the virtual 
world to the reality 

0 0 2 1 1 1 0 1 3 0 2 0 
 

1 12 

C16 Data privacy concerns by 
MHSUs and MHPs 

• Concerns about data 
security 

• Confidentiality concerns  

0 0 0 9 3 0 1 0 0 0 0 0 1 14 

C17 Inability to capture MHSUs’ 
body language 

0 0 2 0 0 0 0 0 0 0 0 0 0 2 

C18 Lacking education / training 
for MHPs for correct SG use  

0 4 1 1 1 5 2 3 2 3 2 2 0 26 

C19 Limited current selection / 
choice of SG    

0 0 0 0 0 0 0 0 4 0 0 0 0 4 

C20 No disadvantages  1 7 0 3 3 5 6 1 2 4 4 3 5 44 
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Category Countries 

AUS CAN CHN FIN GER ITA MEX NLD NZL RUS SVN SAF UKM  Total 
N 

C21 No knowledge, experience, or 
opinion (or not identifiable) 

4 19 7 11 6 11 10 6 15 17 4 17 30 157 

Total N 42 174 100 67 103 66 141 76 155 94 58 111 173 1,360 

Note. AUS = Australia; CHN = China; CAN = Canada; FIN = Finland; GER = Germany; ITA = Italy; MEX = Mexico; NLD = The Netherlands; NZL = New 
Zealand; RUS= Russia; SVN = Slovenia; SAF = South Africa; UKM = United Kingdom. 
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Appendix E1: Introduction and presentation of SG in the survey  

We would like to give you a brief overview of two examples of Serious Games (there are many more 

out there!). This should give you a better idea of how these games work.  

 

SPARX 
SPARX (“Smart, Positive, Active, Realistic, X-Factor thoughts“) is an interactive fantasy game 

developed to help teenagers deal with symptoms of depression. Users customize an avatar and undertake 

challenges and quests in a virtual world. This way, the young person can learn skills such as the dealing 

with negative thoughts, problem solving, and relaxation. Research has shown that adolescents who used 

SPARX experienced similar improvements compared to those who had sought counselling. SPARX 

was developed in New Zealand and is freely available online.  

 

 

Fig. 1:  SPARX – Fantasy world and avatars (http://www.sparx.org.nz). 

 

SCOTT  

SCOTT (“Social Cognition Training Tool”) is a game designed to improve adults’ perceptions of 

emotions. Understanding emotional and mental states of others is an ability, which can vary between 

people. It is often impaired in those with autism spectrum disorders. This training software shows 40 

different emotions (e.g., enthusiasm, anger, envy, etc.) through facial expressions, voice and short movie 

sequences of social interactions displayed by actors. One of the modules is the “face puzzle”, which 

requires the user to match the displayed emotion with the correct state. It was developed by a German 

research group and is currently only available in the German language.   
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Fig. 2: SCOTT – module face puzzle (https://www.scott-training.de/). 
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Appendix F1: Attitudinal statement items for MHSUs  

Positive performance expectancy  Negative performance expectancy 

“I generally consider the additional use of 
Serious Games for therapy as sensible.” 

“I do not expect long-term effects from Serious 
Games.” 

“Playing a Serious Game would increase my 
willingness to make use of therapeutic treatment 
options.”  

“A Serious Game does not give me professional 
support.” 

“A Serious Game would help me to better 
understand the therapy content.” 

“The guidance is more individual in therapy 
than in Serious Games.” 

“A Serious Game increases my motivation for 
therapy.” 

“In a Serious Game the therapist is not able to 
sufficiently regulate the treatment process.” 

“I think that a Serious Game could help me to 
deal with my problems better. ” 

“The exercises in a Serious Game cannot easily 
be transferred into daily life.” 

“I feel less observed while playing Serious 
Games than I do in therapy and therefore act 
more natural.” 

“The use of a Serious Game could overburden 
me.” 

“I consider Serious Games as a sensible, 
additional support between therapy sessions.” 

“In a crisis situation, a therapist is more able to 
help me than a Serious Game.” 

“A Serious Game allows me to repeat exercises 
on my own, as often as I like and without 
pressure.” 

“The use of a Serious Game could make me take 
therapy less seriously.” 

Appendix F2: Attitudinal statement items for MHPs 

Positive performance expectancy  Negative performance expectancy 

“I fundamentally consider the additional use of 
Serious Games for therapy as sensible.” 

“I do not expect long-term effects from Serious 
Games.” 

“A Serious Game gives the therapist more direct 
information about client’s abilities, as they do 
not feel observed during the game and therefore 
act more natural.”  

“A Serious Game does not give clients 
professional support.” 

“The use of a Serious Game increases the 
willingness of clients to accept therapeutic 
treatment options.” 

“The guidance of clients is more individual in 
psychotherapy than in Serious Games.” 

“Serious Games support clients in the 
understanding of the content addressed during 
treatments.” 

“Playing a Serious Game causes a loss of 
control over the therapeutic process for the 
therapist.” 
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Positive performance expectancy  Negative performance expectancy 

“A Serious game increases the client’s 
motivation for therapy.” 

“The clients cannot easily implement the 
exercises of a Serious game into their daily life.” 

“I consider Serious Games as a sensible addition 
to support clients between therapy sessions.” 

“The use of a Serious Game could overburden 
me as a therapist.” 

“A Serious game gives clients the possibility to 
repeat exercises on their own, without pressure 
and as often as they like.” 

“In a crisis situation, the client receives better 
help from a therapist than from a Serious 
Game.” 

“The use of a Serious Game leads to an 
improvement of treatment efficiency.” 

“The use of a Serious Game causes clients to 
take therapy less seriously.” 

  


