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Multi-media appendix 1: initial developer assumptions and evaluators’ 
interpretations on the basis of relevant existing scientific theories 
I-C-M-O 
component 

Developer assumptions Related theory (interpretation) 

Intervention The game is of a relatively short 
duration, and is also not 
intended to attract players for 
an extended period of time. 
Rather it promotes continued 
practice of instructed skill by 
any means outside the game (in 
the ‘real’ world).  

Potentially important qualities of serious gaming, as an 
innovation of multidisciplinary rehabilitation, were 
inferred from two comprehensive frameworks [1, 2]. 
Some of the characteristics included in both 
frameworks include relative advantage (“stakeholders’ 
perception of the advantage of implementing the 
intervention versus an alternative solution”), 
adaptability/flexibility/personalization (“the degree to 
which an intervention can be adapted, tailored, 
refined, or reinvented to meet local needs”, complexity 
(“perceived difficulty of the intervention, reflected by 
duration, scope, radicalness, disruptiveness, centrality, 
and intricacy and numbers of steps required to 
implement”), and design quality (“perceived excellence 
in how the intervention is bundled, presented, and 
assembled”). Relative advantage could be described in 
terms of strategies for behavioral change that, within a 
context of treatment, is only  provided by means of 
serious gaming.   

Context The serious gaming 
intervention was developed 
with the local circumstances of 
multidisciplinary rehabilitation 
in mind, and expectations 
regarding the context in which 
serious gaming would or would 
not be feasible were shaped 
after a pilot study (see right 
column). 
Within rehabilitation, serious 
gaming sessions are planned 
after psycho-educational 
components (including stress 
management, cognitive 
restructuring, and meditation) 
to enable complementary 
engagement in - and transfer of 
- learning. 

The (fixed) context of implementing the serious 
gaming intervention in the rehabilitation program for 
the duration of the evaluation study could also be 
characterized by comprehensive models of potential 
implementation context factors [1]. From this 
perspective, there may have been a particularly 
favorable climate and culture for implementation 
within the clinic, as professionals were used to 
expectations about being assigned to perform their 
role in developing the treatment program. There was 
no particular urge to implement. Funding to sustain 
serious gaming as a treatment component had not 
been organized. Professional had not taken part in the 
previous feasibility pilot from which all key 
specifications of the serious gaming intervention were 
established (i.e. with opportunity to play LAKA on site 
and integration as a normal part of treatment) [3], but 
some degree of participation was enabled for taking 
more detailed decisions regarding the local 
implementation activities. Variation in factors related 
to the care providers was therefore not excluded. 
Another model considered to interpret context factors 
that may arise throughout the study was the 
consolidated model for implementation science, which 
was developed to extend coherence between theories 
of implementation contexts of health services [2]. Both 
models include an extensive set of factors of which 
only some may play an important role for a particular 
health service. 

Mechanisms Rehabilitation activities were 
aimed at improving an 
individual property labelled as 
‘mobility of mind’: flexibility in 
accommodating the dynamic 
processes of: 1) actually 

This learning content may converge with and diverge 
from related concepts known in published scientific 
literature, including: 
- Coping flexibility under conditions of chronic pain 

[5]. The game challenges vicarious responding in a 
way that reflects acceptance of adversity in the 
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participating in private, social, 
and work roles, and 2) 
sustaining/developing the 
ability to participate. Ability to 
participate depends on four 
interdependent aspects: (1) 
symptoms (signals of organ 
system injury or disturbance in 
shaping and controlling one’s 
life or ‘existence’), (2) 
autonomy, (3) perspective (‘to 
see one’s opportunities for 
finding meaning in life…’), and 
(4) valuing generosity, moral 
discipline, patience, enthusiastic 
perseverance, and mental 
stability. This set of properties 
regarding individual 
functioning is assumed to 
reflect changes in the central 
nervous system. 
 
Experts (educationalists) 
brought in ideas in early design 
stages about distinctive ways 
and reasons why serious 
gaming could work that were 
built on experiential learning 
theory [4].  This emphasizes the 
role the whole ‘experience’, 
including affect rather than 
(specific forms of) ‘cognition’ 
only, in the learning process. 
Accordingly, initiators claimed a 
tacit understanding that some 
patients would learn better, 
more easily, or faster, through 
gaming experiences. 

context of daily life-like social interactions and 
engage in adaptive behaviors.  

- Eudaemonist process of psychological well-being 
[6]. The storyline of the game intends to challenge 
experimenting with behavioral choices that align 
with a health promoting way of living. That is: rich 
in purpose and meaning (act in accordance with a 
set of values/principles), continued growth 
(overcome adversity), and quality ties to others 
(respond well with others).  

- Autonomously motivated pro-social behavior [7]. 
The design of the game provides opportunity to 
vicariously display prosocial actions. This may 
result in an (vicarious) state of satisfaction if the 
quality of the motivation of the chosen act is 
‘autonomous’. 

- (Neuro) psychological processes associated with 
mindfulness oriented practices: self-awareness, 
self-regulation, and self- transcendence [8]. The 
game tasks demand that a player: (a) is self-aware 
(that one is represented by an avatar), (b) 
regulates actions (for the avatar/self), (c) selects 
prosocial acts (transcends immediate personal 
interests), and (d) follows instructions for focused 
attention and open monitoring exercises 
(meditate). 

 
Plausible explanations of why video game mechanics 
may affect the outcomes in a distinctive way:  
- Generally, distinctive features of serious gaming, 

including interactivity and debriefings in support 
of experiential learning, could strengthen 
(moderate) effects of behavioral change content 
on outcomes [9] 

- Social cognitive theory: enhancing self-efficacy by 
embedding vicarious learning techniques in health 
behavior games [9].  

- Self-determination theory: gaming provides 
opportunity to vicariously represent valued self-
identities (be in an environment that provides 
autonomy, competence, and relatedness) [10, 11]. 

- Meta-cognitive processing is a likely consequence 
of, and characterizes interpersonal interactions in 
the context of video game-play [12]. 

- Tasks within the game ‘LAKA’ could be 
interpreted from the behavioral change taxonomy 
version 1 [13]. In this regard, serious gaming 
provides vicarious learning opportunities that are 
not present in other (computer-based) 
interventions for the target group [14]. 

Outcomes The rehabilitation program was 
characterized as having a (‘four 
dimensional’) bio-psycho-
social-spiritual/existential 
treatment approach: 
particularly emphasizing on 
improving social role 
participation and psychological 

- Both in practice and research outcomes of 
(multidisciplinary) rehabilitation are commonly 
classified in accordance with Categories of the 
International Classification of Functioning (ICF). 

- Herein, outcomes of physical and emotional 
functioning are commonly seen as relevant in 
populations of patients with chronic pain [16, 17].  

- ICF categories that could be specifically affected by 

https://www.who.int/classifications/icf/en/
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well-being [15]. 
 
Although many rehabilitation 
activities are not directly 
targeted at alleviating physical 
symptoms, they remain to be 
considered important as being 
cause for seeking care. Most of 
the patients treated in the clinic 
also experienced fatigue 
complaints and part of the 
patients are chronically fatigued 
but not in pain, characteristics 
of fatigue are also considered to 
be an important outcome 
dimension.  
 
Outcomes are assumed to 
improve in conjunction, mostly 
due to changes in a single 
coherent set of mechanisms 
(‘mobility of mind’). 

serious gaming are (higher) mental and emotional 
functions, and activities and participation domains 
6-9. Therefore, emotional functioning was 
regarded as a plausible and relevant outcome. 

- Pain (interference), mood disturbances, and 
fatigue are highly interrelated [18, 19]. 

- Sustainable small to medium sized effects on 
physical and emotional functioning and quality of 
life outcomes were found in a meta-analysis of the 
effects of mindfulness or acceptance oriented 
strategies in patients with chronic pain [20] 

- Expectable intermediate outcomes for the 
approach taken by the serious game may converge 
with and diverge from similar plausible targets 
(mediators of effectiveness) in interventions with 
similar approaches targeted at patients with 
chronic pain, such as experiential avoidance (-) vs. 
psychological flexibility (+), mindfulness (+), 
rumination (-), catastrophizing (-) [21, 22]. There 
is however, a lack of understanding about which 
mechanisms are particularly affected by what 
strategies. 
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