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Abstract 
The digitization of health care promises an improvement 
of medical care through the adoption of virtual reality 
(VR) related technologies. Although most undergoing 
mechanisms of clinical effectiveness are yet not defined 
theoretically, research approaches have already taken 
place in several empirical settings. To structure current 
and upcoming scientific work in this field, we conducted 
a literature review with regard to theoretical 
implications of both IS-related and healthcare-related 
research. We found several theoretical bases to build 
upon in the field of psychology, but expressed a need for 
enrichment of theoretical foundations in the field of IS 
research. We therefore plead for a theoretical 
foundation enriched by synergetic concepts of clinically 
effective VR related technologies. Finally, we conclude 
that VR related technologies appear as a promising 
approach worth further theoretical and empirical 
research in order to improve medical care. 

1. Introduction

Digital approaches that enable spatially and
temporally independent treatments of patients are 
receiving increasing scientific, medical, and 
commercial attention [1]. Especially in times of partially 
endangered access to care and the unequal distribution 
of healthcare providers and specialists [2], the 
comprehensive provision of healthcare services in order 
to safeguard societal health, patient satisfaction and 
safety, as well as positive therapy outcomes, requires 
novel ways of treatment delivery and execution. This 
increasing need for improved medical care and 
therapeutic processes represents a major challenge of 
our time, putting pressure on healthcare providers, who 
are confronted with high demands, and consumers that 

struggle with a lacking availability of facilities and 
professionals. Here, innovative technologies and 
advancements represent a promising approach to 
counteract health-related risks [3], maintain or even 
increase treatment quality and effectiveness [4] and 
establish new ways of efficient patient treatment [5]. 

Today, the digitization of healthcare practices and 
processes exhibits a major momentum. Former manual 
practices become more and more augmented by digital 
technologies. Examples appear in the form of virtual, 
thus spatially independent communication channels 
between healthcare providers and patients [6], the 
collection of vital parameters through mobile sensory 
equipment [7], and novel therapeutic approaches using 
emerging technologies such as virtual reality (VR) 
environments [8]. These developments promise a relief 
of healthcare structures, i.e. medical professionals who 
are enabled to treat larger amounts of patients, and 
contribute to a potentially improved treatment quality in 
the light of declining care availability [9]. 

One popular technological advancement receiving 
scientific attention is the development and evaluation of 
VR related technologies (we subsume virtual, 
augmented, and mixed reality under this term) and their 
opportunity to create virtual environments. The 
application of these technologies represents a promising 
innovative approach to explore novel ways of digitally 
supplemented treatments and therapeutic processes 
decoupled from spatial limitations. Virtual 
environments have been subject to a plethora of studies 
in many domains such as (clinical) medicine (e.g., [10]), 
Information Systems (e.g., [11]), education and learning 
(e.g., [12]), and robotics (e.g., [13]).  

Current VR applications in health care focus on 
clinical or medical solutions and treatments with regards 
to pre- or post-operational surgery, psychological 
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diseases such as anxiety disorders, stress related 
disorders, or eating disorders [14–16]. Most of these 
studies aim at examinations of patient-related outcomes 
and the effectiveness of treatment catalyzed by VR 
related technologies [17]. However, research lacks a 
structured view on the scientific application and 
theoretical foundation of these technologies. Only few 
scientific papers include a sound theoretical base in 
order to explain cause-effect relationships [14, 15]. 
Already published literature reviews in the field of VR 
related technologies in health care have already 
considered development processes and evaluations of 
VR related technologies [18] from different medical 
specialties [19] by focusing on specific diseases (e.g., 
[20, 21]). Nevertheless, a summary and differentiation 
of theoretical foundations to explain and predict the 
effectiveness of VR related technologies is still absent, 
although a variety of different theoretical approaches are 
linked to the effectiveness of those technologies, e.g. 
Cognititive Load Theory for educational purposes.  
Here, our paper seeks to provide an overview of VR 
related technologies and their theoretical foundations 
used in healthcare research. Therefore, our research 
question (RQ) is the following: 

RQ: What are the theoretical foundations linked to 
clinical effectiveness for the development and use of VR 
related technologies in healthcare? 

To answer our research questions, the remainder of 
this paper is structured as follows: First, we give an 
overview of recent VR related technologies and their 
characteristics. Second, we describe our research 
method. Thereafter, our main findings with regard to 
theoretical implications are illustrated. Subsequently, 
we discuss our finding and derive implications. Finally, 
some concluding remarks are given.   

2. Background 

2.1. Characteristics and Advantages of VR 
related Technologies 

VR technologies offer high potential for educative 
and intervention-oriented research and practice. Due to 
specific characteristics, VR head-mounted displays 
(HMDs) or AR glasses allow its user to experience a 
totally surrounding and enclosing virtual space or 
virtually extended environment [22] in which they can 
interact, create, or manipulate objects [23, 24]. These 
interactions are possible through the use of controllers 
or a real-time taken video through a camera [25]. In 
addition, VR technologies allow a high precision and 
permission of visualized objects and processes which 
are too abstract, difficult, intangible, infeasible or 
impossible to depict in the real world [13]. In turn, this 
enables users to dive into a virtual environment, i.e. 

being immersed in an artificial surrounding [26]. The 
degree of immersion within a virtual space can be 
distinguished into immersive and non-immersive VR 
[22]. The latter one refers to desktop-PCs or laptops 
including two-dimensional (2D) video screen 
presentations or 2D-rendered images [27]. The first one 
refers to users wearing complex interface technologies 
such as VR-HMDs like Oculus Rift or HTC Vive. These 
technologies are often related to single user experiences 
[28] and are typically limited to single user sessions of 
30 minutes [29]. Briefly summarized, Slater and 
Sanchez-Vives [13] outline four practical advantages of 
immersive VR. (I) VR changes abstract settings to 
tangible ones. For instance, mathematical or 
geometrical concepts are more easily understandable 
with immersive VR [12]. (II) VR technology allows its 
user to be active rather than just passively observing. 
For example, in surgical training a student learns from 
practicing instead from observing medical procedures 
[30]. (III) VR simulations allow users to substitute 
methods that are desirable by teachers or lecturers but 
practically infeasible or impossible in reality. For 
instance, students are able to study different historical or 
other related important attractions within a short period 
of time without time or resource restrictions [31, 32]. 
(IV) VR can break the bounds of reality as a part of 
exploration. A virtual setting allows to manipulate 
physical properties such as gravity or making light 
speed and biological cell utilizing visible [33]. 

VR related technologies range from fully 
immersive experiences to unobstructed experiences. 
Silva et al. [17] describe an extended reality spectrum 
ranging from virtual reality (VR) to merged reality 
(MeR) to mixed reality (MR) and augmented reality 
(AR). These differ from each other in a sense that VR, 
MeR, and MR consist of interactive virtual objects while 
AR provides non-interactive virtual objects. Augmented 
reality brings the computer into the world of the user by 
augmenting the real environment with virtual objects 
[34]. Moreover, VR has a virtual background while 
MeR, MR, and AR include real backgrounds. For 
instance, in VR environments the digital replaces the 
physical, in MR the digital integrates with physical 
spaces, and in AR the digital is separated from the 
physical room [17]. 

2.2. VR related Applications in Health Care 

Current research and applications with regard to 
VR related technologies in health care focus on clinical 
solutions to catalyze or improve routines of medical 
professionals, such as surgery or body examinations. In 
general, applications often lack technical standards and 
theoretical maturity [14, 15]. However, current 
approaches of VR related technologies in health care are 
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promising and address various application fields [17]. 
For instance, technologies are referred to educational, 
pre-procedural, therapies/rehabilitation, or intra-
procedural purposes [17]. Within educational 
applications, VR allows to simulate the entire operating 
environment along with educational material and MR 
enables multiple users to interact and discuss, while 
looking at the same educational material such as Virtual 
Heart [35] or HoloAnatomy [36, 37]. Pre-procedural 
applications provide its user different images to each 
eye using specialized glasses to manipulate the onscreen 
image by a handheld wand [37, 38]. Within their study, 
Chan et al. [38] examine cardiologists who evaluated 
patients who had undergone computed tomography 
angiography either by AR glasses or a traditional read 
out. They found that the interpretation time was reduced 
by usage of AR glasses in comparison to the traditional 
readout. With regard to inter-procedural visualization, 
current applications allow users to utilize gesture, gaze, 
or voice control for sterile control of the display and 
integrate pre-procedural data in purpose of (real-time) 
visualizations [39, 40]. A current example for 
rehabilitation or therapies refers to the idea of 
combining VR with brain imaging and gaming 
technologies to retrain the brain to improve upper limb 
mobility [41]. Kress and Shin [41] found that 90% of 
post-stroke patients who used such a system reported an 
improvement in movement capacity.  

Another interesting research area for VR 
technologies in health care are body swapping or 
assessments and treatments of eating disorders and 
obesities, anxiety disorders, stress related disorders, or 
pain management [16]. With regard to eating disorders 
and obesity, the objective of VR tools is to analyze 
effects by modifying the enduring memory of the body 
[42–44]. VR is assumed to integrate and extend existing 
treatments for eating and weight disorders (EWDs). The 
idea refers to alter the experience of the body 
(embodiment) in real time, e.g. in order to reduce food 
craving [45, 46]. Recent research suggests that the 
human brain and VR share the same basic mechanisms, 
i.e. the theoretical perspective of embodied simulations 
[47, 48]. According to neuroscientific research, the 
brain creates an embodied simulation of the body in the 
world to regulate and control the body in the world 
effectively. VR works in a similar way and tries to 
predict the sensory consequences of an individual’s 
movements, providing its users the same scene they 
would see in the real world [49]. Here, like our brain, 
VR simulates a model of the body and the space around 
it and induces a high level of emotional engagement and 
sense of presence that can improve the chances of 
behaving different [16, 48, 49].  

Overall, many of these studies focus on 
opportunities for health outcomes or on the 

determination of the efficacy of VR treatments, 
therapies, and interventions. Here, mostly positive 
clinical effects are reported. However, limited attention 
is given to the technology and its characteristics itself, 
to underlying theories of its effectiveness, or to the 
interplay between both [14]. Moreover, current 
literature does not include adequate theoretical concepts 
and frameworks in order to achieve an improvement of 
desirable clinical outcomes. Consequently, we seek to 
review the literature and give an overview of current VR 
related research with regards to underlying theories as 
well as opportunities.  

3. Methods 

We conducted a literature review [50, 51] on the 
role of digital technologies, concerning VR related 
technologies such as VR, AR, and holography, in 
healthcare research and practice. For our methodical 
foundation, we deployed a scoping review as this type 
of review ensures a wide perspective on the research 
topic and provides a systematic orientation without 
lacking detailed insights of the included literature [52]. 
In order to reach this relatively broad scope but still 
ensure an adequate quality of our findings, we included 
studies published in international journals. We 
integrated comprehensive databases of both IS and 
healthcare/medical research to ensure examining the 
maximum number of relevant articles.  

3.1. Data Sources and Search Strategy 

Due to the novelty of Silva et al.’s article of 2018 
[17] and their differentiation of VR, AR, MR, and MeR, 
we refer in our search spectrum to the distinction of VR 
and AR technologies as well as holography considering 
the fact that hitherto VR related technologies were 
mostly merged through VR and AR [53] or  holographic 
technology [17] and the relative novel use and 
development of these technologies in health care. To 
find relevant articles for our objective, we searched the 
Pubmed, Web of Science, Livivo, CINAHL and IEEE 
databases. We used medical terms (medic* OR clinic* 
OR therap* OR surg* OR health) to combine them with 
technological terms (virtual* OR vr OR augment* OR 
?dimens* OR hologr*) in a title search. We then added 
a keyword search with the terms (construct OR theor*) 
to focus our search on our research questions. As 
depicted above, we used the short form for virtual reality 
(VR), but left out the short form for augmented reality 
(AR) as it has too many different meanings in the 
medical discipline (e.g. allergic reaction or assisted 
respiration). We included English journal articles from 
all medical fields according to the purpose of our 
scoping review. There were no limits for the year of 
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publication due to our extensive objective. Articles 
category were examined regarding their reference to 
theoretical foundations of the use and development of 
VR related technologies in medicine and health. The 
relevant content of the included articles were analyzed 
through full-text reading. Each step was conducted 
independently and afterwards matched to come to a joint 
result. 

3.2. Descriptive Results 

We identified 457 articles through our search. After 
removing duplicates, we screened title and abstract of 
289 articles for their relevance. Following our initial 
research questions, we examined the relevance of these 
articles with regard to their theoretical foundations or 
implications. We excluded articles merely mentioning 
specific theories, but not discussing them explicitly in 
any part of the article. Furthermore, VR related 
technologies as defined above had to be an essential part 
in the study and had to take part in a direct clinical 
application or intervention. Therefore, 22 articles were 
included in assessment of full-text reading. Two of these 
articles were excluded due to eligibility. Finally, 20 
articles were included in the theoretical meta-analysis. 
Figure 1 summarizes the process of literature search and 
our results [54]. 
 

 
 

Figure 1. Process of study selection 

4. Findings  

In general, theoretical foundations are necessary to 
structure and accumulate scientific findings. Hence, a 
broader context can be created and new research can be 
informed [55]. In our findings, theoretical implications 
were mostly related to either IS-specific constructs or 
psychological theories. The ambiguity of theoretical 
foundation expresses itself in the manner of one-sided 
theoretical frames and a lack of synergistic approaches.  

4.1. Digital Technology in Health Care 

We considered three main developments of digital 
technology within our review: Virtual reality (VR), 
augmented reality (AR) and holographic technologies. 
In comparison, our findings suggest a thematic 
concentration on virtual and augmented reality in the 
medical field. No article concerning holographic 
interventions were found. In contrast, 17 articles 
concentrated on virtual reality, 1 on augmented reality 
and 2 mentioned both, virtual and augmented reality. 
From this unequal distribution of results, we deduce that 
a bigger part of medical research and practice concerns 
itself with current and future possible applications 
assisted by virtual reality and augmented reality 
technologies. Included reviews underline this 
hypothesis trough their thematic emphasis [14, 56, 57]. 

4.1.2 Theoretical Foundation of VR related 
Technology in Health Care 

As VR and AR technologies have several practical 
capabilities, our findings show an ambiguous theoretical 
foundation in IS and healthcare research. Here, 
theoretical foundations are mainly used or discussed to 
explain the effectiveness of a VR-based therapeutic 
intervention. Therefore, most articles combine 
theoretical constructs of IS research with mid-range 
theories from psychology. Table 1 illustrates and 
summarizes all included articles of our search results. 
As depicted in Table 1, included articles are mainly 
focused on the empirical evaluation of VR-based 
interventions. Thereby, these articles refer to theoretical 
concepts and frameworks describing the mechanisms of 
clinical effectiveness. On the contrast, relatively few are 
concerned with the relationship between technological 
characteristics and participants’ perception of the virtual 
worlds, i.e. technological effectiveness, or a combined 
perspective reflecting the relationship between 
technological characteristics and clinical effectiveness. 
Furthermore, relatively few articles focused on the 
conceptual or theoretical development with regards to 
our research objective.
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Table 1. Study design and theoretical perspective of included articles 

 Study Design 
Empirical Conceptual 

Theoretical 
Perspective 

Clinical  
Effectiveness 
 

[58], [59], [60], [61], [62], [14], [63], 
[64], [65] 

[66], [56] 

Technological 
Effectiveness  
 

[67], [68], [69]  [70], [71]  

Combined [57], [49] [72], [73] 

From our findings, there are mainly two key 
aspects concerning the theoretical foundation of VR 
related technologies in health care. Most of the 
included articles address psychological phenomena or 
analyze learning mechanisms. Considering how many 
medical fields are involved in health care and how 
many clinical studies are published each year, 
surprisingly few seem to relate their studies to basic 
theoretical assumptions. Findings concerning learning 
mechanisms refer to Skill Retention Theory [60], 
Cognitive Load Theory [61, 62] or combined different 
learning theories [59] while mentioning a broader 
theoretical basis. Skill Retention Theory basically 
allows to describe the process of learning procedures 
(in this case surgical skills). The study of Siu et al. [60] 
might lead to the assumption that VR related 
technologies are effective to learn new surgical skills 
and enable surgeons to refresh their own practical 
knowledge. A possible explanation for the improved 
effectiveness of learning based on the characteristics 
of VR related technologies is not mentioned and 
therefore a theoretical conclusion is missing. In a 
similar way, Cognitive Load Theory proposes that the 
success of learning is dependent on the amount of 
cognitive stress a person is exposed to while learning 
new skills. Interestingly, [62] and [61] come to 
different results: it appears to be unclear, if and how a 
VR simulation actually enhances or lowers the 
cognitive load of a person in comparison to a real-
world medical procedure. Both studies do not make 
any conclusions for the theoretical understanding of 
the VR assisted process of learning. [59] used several 
theories of learning in combination (Situated Learning 
Theory, Experiential Learning Theory and 
Transformative Learning Theory) to build a 
framework for AR assisted education in health care 
explaining the effectiveness of AR assisted education 
with a positive effect induced by an extension of the 
real world. They conclude that AR is effective because 
of its ability to create a controllable learning 
environment and therefore help to increase a person’s 
learning activity. Although [59] present a firm process 
of creating their theoretical framework, the theoretical 

implications concerning AR technologies are basically 
deduced from hypothetical characteristics of a specific 
AR system.  

Aside from theories explaining processes of 
learning, [63] describe their theoretical fundament for 
VR-based exposure therapy by means of Emotional 
Processing Theory. This psychological theory 
hypothesizes that human fear or anxiety is manifested 
through mental structures. According to Emotional 
Processing Theory, an in vivo exposure might 
overstrain the resources of a patient, while avoidance 
of fear triggering situations does not change 
manifested fear structures. To overcome this problem, 
VR-based exposure offers a way to confront the 
patient enabling a higher level of situational control. 
[63] link immersion and presence to the characteristics 
of VR systems to legitimate their approach. Without 
explicitly mentioning these characteristics, [64] 
perform a comparable approach. Aside from the 
treatment of phobias or anxiety, [72] discussed the use 
of VR or AR based technology to assist personal 
change. Although [72] explain a detailed theoretical 
derivation of personal change with Perceptual Control 
Theory (this theory states that human behavior is the 
product of environmental adaptation) and Self-
Affirmation Theory (this theory states that human 
behavior is a result of an intention to preserve self-
integrity), they find no approach to combine it with 
characteristics of VR or AR technologies. Similar, 
most of the included articles do not explicitly merge 
theoretical assumptions from a technological and 
psychological perspective. Furthermore, most of the 
included studies referring to psychological phenomena 
(clinical effectiveness perspective) legitimate or 
explain the effectiveness of VR related technologies 
for therapeutic use either from their empirical findings 
or from only hypothetical characteristics of those 
technologies.  

It appears, only few studies explicitly combine 
theoretical assumptions from both the IS and 
psychological field. Often, VR related technologies 
are associated with basic cognitive functions that are 
involved in psychological therapies: exposition, 
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distraction, motivation or engagement [56]. These 
functions are then associated with established 
constructs used in IS research, such as immersion or 
presence. In general, presence seems to be the most 
frequently used construct to merge psychological 
theories with characteristics of VR related 
technologies (see Table. 1). Thereby [70]’s conclusion 
of the reviewed literature is still accurate: research 
aims at the concept of presence, not at the cause of the 
effectiveness. Furthermore, several different 
definitions for presence exist, making it difficult for 
researchers to compare their findings [70]. Most of the 
articles including presence in their theoretical 
discussion include the construct of immersion as well. 
Although a distinction between these two terms are 
already extensively made in the literature (e.g., [74]), 
consistent definitions cannot be found within the 
included articles. As one possible distinction, [74] 
relate immersion to technological characteristics 
establishing an artificial environment. The underlying 
scale to evaluate the level of immersion is thereby 
linked to the similarity of the real world. Presence on 
the other hand describes a subjective, sensual 
perception of being in a remote environment [74]. As 
can be seen from the definitions of [74], one of these 
constructs might be desirable in a specific clinical 
setting, while the other might be not: e.g., in the study 
of [63], the authors conclude that presence might be 
helpful for participants to engage in an artificial 
situation where they are faced with triggers of their 
anxiety, while a high amount of immersion might lead 
to the perception of an actual real situation, resulting 
in a loss of control and decompensation of the patient. 
Therefore, to define adopted constructs is an important 
issue while contextualizing theoretical elements of 
two disciplines. [57]. 

Only two of our listed studies directly address this 
issue and manage to present a detailed synthesis of 
theoretical assumptions. [57] state that it is reasonable 
that VR related technologies have an actual effect on 
the therapeutic process, but “[d]espite these results, 
there is little theoretical and empirical understanding 
of how technologies actually support the users” 
(p.124). Therefore, [57] analyze the literature on the 
effectiveness of VR related technologies and conclude 
detailed characteristics from empirical studies. They 
manage to differentiate these characteristics into 
effects of VR related technologies on the client, the 
therapist and on the relationship of client and therapist. 
[57] then assign these characteristics into an existent 
model of the psychological therapy process. Even 
more detailed, [49] develop a model of embodied 
simulation to explain the effectiveness of VR on 
behavioral therapy. The occasion to develop a new 
model results from their analysis of the literature: 

“[a]n open issue not directly addressed by most of 
these articles is why VR is an effective clinical tool” 
(p.88). Therefore, the authors compare the construct of 
presence to basic brain functions. They state that “the 
more the VR model is similar to the brain model, the 
more the individual feels present in the VR world” 
(p.89). [49] then combine their definition of presence 
with Allocentric Lock Theory and argue that VR 
related technologies are effective to change the 
perception and behavior of patients because of their 
similarity to body-own simulations and, therefore, are 
able to change the self-perception of patients.  

Overall, our findings suggest that the greater part 
of theoretical assumptions about the effectiveness of 
VR related technologies in health care actually results 
from experimental findings. Only few studies 
elaborate a theoretical model to base their 
interventions and interpretations on.  

5. Discussion and Implications 

In health care, VR related technologies are able to 
modify the relationship of patient and therapist as well 
as the process of therapy itself. From a theoretical 
perspective, it is important to understand why VR 
related technologies are effective. Therefore, already 
established theoretical elements from IS research, e.g. 
the construct or concept of presence, have to be 
merged with theories of clinical interventions. To 
reach this goal, such theoretical elements have to be 
put into context to establish valid models [75]. As 
clinical or psychological models of effectiveness 
already exist (e.g. the Allocentric Lock Theory or Skill 
Retention Theory), it appears to be reasonable to adopt 
important characteristics of technologies into these 
models by relating core constructs (like presence or 
immersion) to them. This way, constructs that are well 
established in IS research have to be linked to basic, 
central theoretical models, constructs or heuristics of 
clinical effectiveness to merge the gap between 
technological characteristics and the reason for their 
clinical effectiveness. In order to ensure 
comparability, core constructs thereby should be 
defined thoroughly.   

From our findings, we conclude that only a small 
number of studies already made this effort to merge 
theoretical assumptions of two different disciplines 
into a composed model. Primarily, included studies 
either (i) took a theoretical framework for 
technological characteristics and measured an 
empirical effect of a specific technology without 
informing their framework with theoretical 
assumptions of clinical effectiveness (e.g., [69]) or (ii) 
explored the theoretically legitimated clinical 
effectiveness of a specific technology in comparison 
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to a standard therapy without informing their 
framework with theoretical elements of technology 
characteristics (e.g., [60]). Both, (i) and (ii) bear the 
risk of modelling an intervention not the best way 
possible, especially from the perspective of a patient 
or client. Additionally, to overcome the central gap in 
research to explain why a specific VR-based 
intervention might be effective, theories or their 
development are needed. This holds especially for 
clinical disciplines aside psychology (e.g., surgery), 
where theoretical foundations appear to be in an earlier 
stage compared to VR related psychological 
interventions. 

Concerning already existent approaches, VR 
related technologies are capable of extending the real 
world through creation of artificial situations, but 
simultaneously are capable to constrain it. That 
enables therapists to create controllable situations, 
which might lead to an advantage in specific 
therapeutic settings. E.g., VR related technologies 
seem to be a chance for psychological therapy where 
an in vivo exposure is not indicated, but patients 
successfully managed to cope within imaginative 
therapeutic sessions. Therefore, presence seems to be 
an important construct that affect therapeutic 
outcomes. It reflects mechanisms of directing attention 
or distraction, which are fundamental for VR [71]. But 
as [70] mentioned, the fundaments of its effectiveness 
remain still unclear. Moreover, theoretical foundations 
of VR related technologies are often empirically 
derived from or applied to psychological low and mid-
range theories. They often adapt the nature of those 
psychological theories in terms of mere descriptions or 
focus on the interaction of related constructs. There is 
still a lack of wide-range theories, derived from grand 
social or psychological theories, and a lack of 
synthesized, empirically explored and tested theories. 
Furthermore, a more detailed description and 
derivation of such theoretical approaches are helpful 
to understand the underlying assumptions of a 
hypothetical effectiveness of VR-based technologies.  

Nevertheless, our findings are subject to some 
limitations. Due to our broad search strategy and our 
chosen type of review, we did not assess the 
methodological and overall quality of included articles 
resulting in a less differentiated synthesis of our 
findings. In addition, this study primarily aims at the 
completeness of searching, rather than an in-depth 
analysis of the subject. For future research, an in-depth 
analysis of specific theoretical constructs and their 
relatedness to clinical outcomes might provide 
comprehensive frameworks to further guide clinical 
interventions involving VR related technologies. In 
this regard, our results encourage the field of IS to 
increase their participation in the theme of VR related 

technologies in health care. To overcome mere 
descriptions of technological characteristics serving as 
theoretical legitimation, more complex and detailed 
approaches combining constructs such as presence or 
immersion with primary and secondary patient-related 
outcomes are needed. Lastly, our review was 
conducted in the field of health care, resulting in 
limited generalizability. Future research might 
broaden the spectrum of disciplines to explore 
contextual and general findings concerning the 
theoretical foundations of VR related technologies and 
their effectiveness. 

 

6. Conclusion  

Our results provide an overview of existing 
theoretical foundations of use and development for VR 
related technology in health care. We explored what 
kind of theoretical combinations or synergetic 
approaches already exist in the field and what kind of 
approaches are needed to expand our knowledge about 
the effectiveness of VR related technologies in health 
care. This appears highly relevant as the development 
of clinical VR applications based only on heuristics or 
previous non-theoretical research might lead to a focus 
on the effect of clinical VR use itself (outcome-based 
research), whereas theories of effectiveness are able to 
guide and filter ideas of research and phenomena. The 
latter seems to be crucial to understand undergoing 
mechanisms of VR-based therapeutic processes. In our 
review, we primarily discussed theoretical aspects of 
effectiveness. To widen the scope of understanding, 
practical contexts of VR related technologies could be 
brought into focus, e.g. by analyzing, in what kind of 
clinical disciplines those technologies are used in 
general and what outcomes are targeted.  

From all theoretical foundations that were 
discussed in this paper, only a few are able to provide 
a basis to build on future research and to explain 
technology mediated effectiveness of clinical 
interventions. Considering possible fields of 
application in health care (education, psychology, 
surgery, rehabilitation, etc.) and empirical indications 
of effectiveness, the high potential of VR related 
technologies benefits from theoretical foundations to 
structure ongoing research and hold explanations for 
underlying relations. Therefore, further studies may 
provide more complex theoretical models to enrich 
insights on the role of VR related technologies for 
health care.  
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