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rich and overarching narrative, and includes an elaborated 
soundtrack.

This increase in complexity, in turn, has an impact on 
the player. Technological advances in interactive entertain-
ment software offer an array of possibilities, but they might 
also generate obstacles [4]. For example, Kinect technology, 
which allows players to interact with games using their bod-
ies as controller, is not accessible for players with reduced 
mobility. In this context, persons with disabilities are con-
stantly expressing their will to play video games. A study by 
Anderson [5], who analysed different definitions of acces-
sibility, showed that persons with disabilities consider game 
accessibility not only a want, but a need.

Among the visual, auditory, physical, or cognitive bar-
riers users may encounter, cognitive ones are the least 
explored [6]. This paper aims to map the current state of 
cognitive accessibility and propose a set of recommenda-
tions for developing cognitively accessible video games. 
To that end, the Primary Research Question (PRQ) is the 
following:

1  Introduction

Video games play an important role in the entertainment 
industry, with more than three billion players all over the 
world and a three hundred billion revenue [1]. These audio-
visual products have undergone several changes with the 
development of new technologies, from the simplicity of 
PONG [2] to the intricacy of the The Last of Us Part I [3]. 
The former was depicted as lines and a marker, its controls 
entailed moving up and down, and its sound effects were 
minimal. The latter, however, uses motion capture to show 
realistic characters in a well-recreated environment, has a 
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	● PRQ: What guidelines are present in existing litera-
ture in order to ensure cognitive accessibility in video 
games?

To answer this question, we conducted a literature review 
to compile a series of guidelines from the academia, the 
industry, and the users. Furthermore, we examined how and 
where these recommendations are actually implemented 
in video games and what types of cognitive disabilities or 
learning difficulties they address. These analyses can be 
framed as Secondary Research Questions (SRQ):

	● SRQ1: What types of video games include accessibility 
features for cognitive accessibility?

	● SRQ2: What types of cognitive disabilities or learning 
difficulties are addressed by the recommendations?

The paper is organized as follows: first, we define game 
accessibility and cognitive accessibility, and describe a pre-
liminary search that justifies this literature review. Then the 
methodology for the systematic search and the analysis of 
the data are explained in detail. Findings are presented and 
discussed, resulting in a list of fourteen recommendations 
to consider when developing video games with cognitive 
accessibility features. Finally, the main contributions are 
highlighted and future research avenues are suggested.

2  Game accessibility

Game accessibility falls under the umbrella of media acces-
sibility, which aims to ensure that everyone is able to use 
and enjoy all audiovisual products [7]. Although accessibil-
ity has always been associated with disability, implying that 
people might find it difficult to access something due to the 
presence of a physical, sensory, or mental impairment [8, 
9, 10], its definition is growing to include everyone [11], 
since barriers can also appear because of the environment 
[12]. For example, playing with the Nintendo Switch in a 
car could entail sensory obstacles: the daylight could not 
allow seeing the image properly and the surrounding noise 
could not allow hearing dialogues.

Thus, game accessibility can be understood as the avoid-
ance of situations in which someone’s abilities are not 
matched with the barriers of the video game they are inter-
acting with [13]. According to Yuan et al. [14], these bar-
riers can be found when interacting with a game in three 
steps: (a) receiving the stimuli (e.g., seeing the events on 
the screen, hearing an enemy that approaches from behind); 
(b) determining a response (e.g., finding the solution to a 
puzzle); and (c) providing input (e.g., pressing buttons to 
move or attack).

In recent years, attention has been devoted to barriers 
arising in the first and the third step. For motor accessibil-
ity, companies such as Microsoft and Sony have developed 
accessible controllers, such as the Xbox Adaptive Control-
ler [15] or the Access controller [16]. For visual and audi-
tory accessibility, games such as The Last of Us Part I [3] 
and God of War: Ragnarök [17] implement audio descrip-
tion and subtitles for the deaf and hard of hearing. These 
two video games include a variety of accessibility features 
for all types of barriers, more than 60 each, demonstrating 
the extent to which access can be facilitated for a diverse 
range of players. However, while both games include pre-
sets for visual, auditory, and motor accessibility, they have 
none for cognitive accessibility, which exemplifies how this 
type of accessibility is lagging behind. Research regarding 
cognitive accessibility is still scarce and requires attention 
in order to improve game accessibility for neurodivergent 
players [18].

3  Cognitive accessibility in video games

Cognition is an umbrella term referring to “mental tasks, 
including conceptualizing, planning, sequencing thoughts 
and actions, remembering, interpreting subtle social cues, 
and manipulating numbers and symbols” [19]. Therefore, 
cognitive accessibility intends to ensure that people do not 
find barriers because of a limitation in any of these cogni-
tive tasks. From the perspective of game accessibility, cog-
nitive accessibility is the most challenging to address, since 
players who might benefit from it represent a heterogeneous 
group that ranges from people with autism or Down syn-
drome to people with learning difficulties [20, 21]. Such 
variety of users is also mentioned in guidelines from the 
industry and the player community, e.g., Microsoft’s Xbox 
Accessibility Guidelines [22], which are further described 
in Sects. 5 and 6, Results and Discussion respectively.

There are also a number of serious games developed for 
people with cognitive disabilities or learning difficulties 
[23]. These are games that serve other purposes beyond 
entertainment [24], such as educational games, which com-
bine education and video games to make learning more 
interactive and fun [25], and games for health, which deal 
with the phases of illness and healthy habits, among other 
things [26]. In this type of video games, accessibility is so 
essential that it is embedded in the development by default. 
When creating a video game such as Junk-Food Destroyer 
[27], whose sole purpose is to aid adolescents with Down 
syndrome to have healthy eating habits, developers will take 
all necessary measures so that this group can have access 
to it.
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Additionally, academic works analysing or describing 
the development of serious games target people from dif-
ferent ages and with different needs, for example, children 
with special educational needs [28] and elderly people with 
cognitive decline [29]. In fact, several games for health are 
used for analysing the effect of gaming in the mental state of 
elderly people with cognitive decline [30], which evidences 
that cognitive accessibility is not only concerned with birth 
impairments.

However, players with cognitive disabilities and learning 
difficulties would also benefit from efforts that favour their 
social interaction and their autonomy [31]. They should 
have access to commercial games, so that they can play what 
most people play, thus fulfilling their need of inclusion [32]. 
Therefore, while the educational and therapeutic approach 
to cognitive accessibility can have a positive impact on neu-
rodivergent users, the social approach, which aims for inclu-
sion by facilitating access to mainstream games, should also 
be fostered.

As regards academic literature on the topic of cogni-
tive accessibility, a preliminary search in databases such 
as Google Scholar revealed a lack of literature reviews 
focusing on cognitive accessibility in video games. Dutra 
et al. [33] performed a systematic literature mapping to seek 
guidelines for the development of accessible video games 
and, by the end of the study, proposed some guidelines that 
could specifically help players with cognitive disabilities. 
Nonetheless, their search included all types of disabilities 
(visual, auditory, motor, and cognitive) and their corpus 
only included academic articles.

This paper, however, focuses on game accessibility in 
a broader way by searching for guidelines about cognitive 
game accessibility from a variety of sources. The intention 
is to combine the two fronts in which recommendations for 
game accessibility emerge: academia, on the one hand, and 
industry and community, on the other hand [34]. The search 
was performed accordingly, including not only research 
articles but also guidelines that developers and players are 
creating, sharing, and using, as further detailed in the next 
section.

4  Methodology

The PRQ of the study, “what guidelines are present in exist-
ing literature in order to ensure cognitive accessibility in 
video games?” is answered via a literature review. This 
method entails reading and assessing an array of informa-
tion sources that gather what is known about a certain topic 
[35]. Part of the structure of the study follows the PRISMA-
checklist [36], which offers a series of steps that can be 

easily followed: searching databases, selecting documents, 
and extracting data.

Since we are interested in both papers and guidelines 
from different sources, we refer to academic documents 
as those written by researchers, and non-academic docu-
ments as those created by developers or the player com-
munity. Given the different nature of the documents to be 
retrieved, we performed a two-step systematic search. The 
first step involved selecting databases in which to apply a 
search string. This step is restrictive since it aspires to be 
replicable, but leads to results whose quality has been ide-
ally appraised [37]. Therefore, it works for finding academic 
articles, but it will probably lead to the exclusion of other 
types of evidence, such as non-academic guidelines. The 
latter cannot be found in databases, but are, as mentioned 
before, an important source of information about game 
accessibility. To consider them in our analysis, we included 
a second step, which entailed scanning the results gathered 
in the first step for references to non-academic documents.

We began by designing a search string with only two 
terms and a Boolean operator in order to retrieve as many 
documents as possible:

“game accessibility” AND cogniti*.
The first term, game accessibility, ensures that results 

are related to the area of interest, that is, it seeks to avoid 
the emergence of documents dealing with other types of 
accessibility, such as web accessibility. The second term, 
cogniti*, is truncated in order to include variances such as 
cognitive or cognition, and it delimits the type of barriers 
that players may encounter. Terms were searched for in all 
parts of the document: title, abstract, and full text.

The systematic search was performed in the following 
databases: Web of Science (WOS), Scopus, SAGE Journals, 
and ProQuest. WOS and Scopus were chosen because of the 
quality of their content, and SAGE Journals and ProQuest 
because of their importance in social research, which is the 
area where accessibility studies fall into. To limit the results 
according to the inclusion criteria, which are explained in 
detail below, the following three filters where applied when 
possible: (a) published within the last 15 years (referred to 
as “Date”); (b) written in English or Spanish, the working 
languages of the authors (referred to as “Only English and 
Spanish”); (c) peer-reviewed (referred to as “Evaluated by 
experts”). The total number of retrieved documents was 
140, as seen in Table 1 below.

Once we obtained the 140 results, references to non-aca-
demic guidelines were looked for. This scanning led to a 
list of 85 development guidelines [38] that had been gath-
ered by the Inclusion, Diversity, Equality and Accessibil-
ity (IDEA) working group. This list was found in a study 
by Larreina-Morales [39], who used it in the development 
of a tool to measure game accessibility. Following in her 
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documents, one round to examine the objectives and the tar-
get audience were usually enough.

Figure 1 shows an extract illustrating how documents 
were recorded in an Excel sheet. Sorted by the database they 
were found in, we noted relevant information such as the 
title, authors, and year of publication, followed by a column 
for comments in case they contained useful information or 
references. When the documents included recommenda-
tions for cognitive accessibility, the last columns were filled 
in with the specific quote and page number.

As stated in the criteria above, only documents that 
offered a recent overview of the landscape and that were 
in an understandable language for the authors (English and 
Spanish) met the inclusion criteria. For academic docu-
ments, quality was guaranteed by including only those that 
had been evaluated by experts, a criterion that could not be 
applied to non-academic sources. Documents that could 
not be accessed, that were not related to the topic, and that 
did not include guidelines for cognitive accessibility were 
excluded. Tables 2 and 3 summarize the inclusion and the 
exclusion criteria.

footsteps, the present study included the 85 documents as 
results of the search. All references to development guide-
lines we found in other papers were already included in this 
list, so we considered it was representative of the work in 
the industry and the community.

Therefore, the two-step systematic search led to a total of 
225 documents. To begin with, duplicates were looked for 
and erased (24). Next, the remaining documents (201) were 
examined to assess their relevance for the present study. For 
academic documents, two rounds were applied. In the first 
round, the title and the abstract were read in order to extract 
some basic information. In the second one, the discussion 
and conclusion were also analysed in order to have a clearer 
sense of the objectives of the research. For non-academic 

Table 1  Results by database
Database Filters Results
WOS Date, Evaluated by experts 2
SAGE Date, Evaluated by experts 6
ProQuest Date, Evaluated by experts, Only English 

and Spanish
48

Scopus Date, Evaluated by experts, Only English 
and Spanish

84

Fig. 1  Data extraction excerpt
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nine of the twelve that were retrieved: D2, D3, D4, D5, D7, 
D8, D10, D11, and D12. They are presented according to 
their methodology, which ranges from a literature review 
to the development of a game or a reception study. For 
example, D3 performs a literature review of five reception 
studies dealing with the game SPARX to elucidate design 
elements that are important for children with depression, 
while D5 gathers information about post-operative educa-
tion for the elderly. D2 uses the development of the video 
game My First Day at Work as a case study to analyse the 
effort and the cost of the decisions that must be taken during 
the development of an accessible serious game. On the other 
hand, D11 takes Liberi, a collection of video games whose 
controls and gameplay are based on exercise (known as 
exergames), and describes a reception study performed with 
five participants with autism during six weeks to analyse 

After applying the criteria to the 201 documents, only 18 
were accepted. Documents that could not be accessed (8) or 
that dealt with game accessibility but did not include recom-
mendations (96) or cognitive features (79) were excluded, 
as illustrated in Table 4.

All accepted documents were carefully read. Hav-
ing noted all recommendations for cognitive accessibility 
(PRQ), we completed the Excel sheet by analysing the video 
games in which they were implemented (SRQ1) and the dis-
abilities or learning difficulties they addressed (SRQ2).

From the documents, a corpus of guidelines for design-
ing video games with cognitive accessibility was compiled. 
Given the size and the heterogeneity of the data, it was coded 
to look for similarities [40]. Two cycles of coding were 
performed via the qualitative data analysis tool ATLAS.
ti. The first one consisted of choosing a word or two, usu-
ally a noun, to summarise or define the content, while the 
second one consisted of re-reading each recommendation 
to remove redundancies. The resulting list of codes is pre-
sented in Table 5, together with their description.

5  Results

The documents retrieved during the two-step systematic 
search that contain recommendations for cognitive acces-
sibility in video games are listed in the following tables, 
sorted by ascending date order. Results are divided into two 
broad categories, depending on their origin. The papers in 
Table  6 were extracted by systematically searching data-
bases, and those in Table 7 were extracted from references 
to industry or community guidelines in academic articles.

The analysis of the selected documents revealed that most 
academic documents focus on serious games, specifically 

Table 2  Inclusion criteria
Inclusion criteria
Published less than 15 years ago
English or Spanish
Evaluated by experts (for academic documents)

Table 3  Exclusion criteria
Exclusion criteria
No access to full text
Not including recommendations
Not related to cognitive accessibility

Table 4  Excluded results
Reason for exclusion No. of documents
Duplicates 24
Without access 8
Not including recommendations 96
Not related to cognitive accessibility 79

Table 5  Coding list
Code Description
Interface Elements on the user interface
Controls Hardware used by players to interact with 

the game
Channels Methods of transmitting information to 

players
Time Pace and rhythm of the game
Help Hints or features that aid players
Text display Textual representation of information
Objectives Instructions to progress in the game
Difficulty Level of challenge in progressing through 

the game
Repetition Possibility of replaying parts of the game
Sensitivity Elements that might trigger seizures or 

similar conditions
Sound Volume adjustment of auditory components
Multiplayer Communication between players
Engagement Player motivation and involvement
Language Understandability of the text
Graphic style Visual characterisation of the game
Rewards Feedback and incentives given after an 

adequate progression
Saving Mechanism for tracking game progression 

between playthroughs
Choices Options available to interact with the game
Tutorials Introduction of rules and guidance to players
Failure Consequences for inadequate progression
Mental health Issues related to emotional or suggestive 

content
Motion sickness Stimuli that might cause dizziness
Narrative Storyline and contextual background
Practice Opportunities for players to learn the rules
Documentation Information on the accessibility features of 

the game
Navigation Movement through the game world
Skip Bypass of certain parts of a game
Identity Representation of player traits within the 

game
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the development of a device-interaction system and the use 
of a cognitive walkthrough with four experts as well as an 
experiment with 12 students to assess it.

The other three academic papers are not dedicated to 
serious games specifically, but also use one of the afore-
mentioned methodologies: a literature review (D1 and D9) 
and the description of the development of a game (D6). D1 
examines a series of accessible video games to see what 
strategies are implemented, and D9 performs a systematic 
review to examine the problems found in making accessible 
IT artifacts, i.e., web applications, web sites, or user inter-
faces, including video games. D6 focuses on the creation 
of three games, Footb-all, Formula Chair, and Fisio Run, 
in collaboration with an association of people with cerebral 
palsy. These games cannot be considered serious games, as 
their primary purpose is pure entertainment, but they were 
made accessible with the help of the target users.

On the other hand, guidelines from the industry and the 
community have very different origins, thus making their 
classification more complex. D13 is probably the most 
ehxaustive, since it has thirty recommendations for cogni-
tive accessibility. However, not all of them are to be imple-
mented at the same time, since they are grouped in three 
levels (basic, intermediate and advanced) depending on the 
reach (number of people who benefit), the impact (the dif-
ference made to those people), and the value (cost to imple-
ment). In any case, all recommendations are accompanied 
by examples of good practice and testimonies.

D14 has been written with the help of the game commu-
nity and it has probably the most divergent approach, since 
its recommendations are divided into access patterns (which 
allow players to play the game) and challenge patterns 
(which focus on how players with disabilities can progress 
in the game). They associate each of their so-called patterns 
to a type of player and then give examples of video games 
where the pattern can be found.

Both D15 and D16 use different barriers in video games 
as a starting point for their recommendations, with the dif-
ference that D15 bases them on player experience and D16 
on obstacles steming from certain disabilities or difficulties.

D17 has been written solely by developers and has a set 
of twenty-three guidelines with examples of video games 
and specific data about the implementation of different 
accessibility features, e.g., the convenient size of the text. 
D18, on the contrary, advocates for simplicity and presents 
nine general recommendations, including a set of nine ques-
tions to evaluate their implementation.

As can be seen, all selected documents present differ-
ent approaches to cognitive game accessibility, hence the 
diversity of their recommendations. Generally speaking, the 
selected academic documents have a more fixed structure 
and are more concerned about the validity of their results, 

what design solutions should be considered to make the 
game accessible to them.

However, most of the papers focus on the development 
and testing of a video game. D4 describes the creation of 
the exergame FitForAll and the tests performed with 116 
elderly users to explore usability and efficacy. D7 focuses 
on the creation of Parque das Galáxias, conducts a heuristic 
evaluation via a usability test, and presents a cognitive walk-
through with designers and specialists. D8 explains how PC 
TRAVEL was developed in Roblox and gathers feedback 
from 10 players via surveys. D10 describes the implementa-
tion of a user-centered design for SimpleTEA and the results 
of interviews to five therapists for feedback. D12 outlines 

Table 6  Selected papers from academic sources
ID Ref. Name Year
D1  [14] Game accessibility: a survey 2011
D2  [41] Towards a low cost adaptation of educational 

games for people with disabilities
2014

D3  [42] Integrating Health Behavior Theory and 
Design Elements in Serious Games

2015

D4  [43] Design, implementation, and wide pilot deploy-
ment of FitForAll: An Easy to use exergaming 
platform improving physical fitness and life 
quality of senior citizens

2016

D5  [44] Considerations for the design of online gam-
ing interventions for the frail elderly: A short 
communication

2016

D6  [45] A guide for making video games accessible to 
users with cerebral palsy

2019

D7  [46] Challenges of Developing a Mobile Game for 
Children with Down Syndrome to Test Gestural 
Interface

2020

D8  [47] A Method to Develop Accessible Online Seri-
ous Games for People with Disabilities: A Case 
Study

2020

D9  [48] Factors Affecting the Accessibility of IT Arti-
facts: A Systematic Review

2022

D10  [49] Method for the Development of Accessible 
Mobile Serious Games for Children with 
Autism Spectrum Disorder

2022

D11  [50] Design and Evaluation of an Exergaming Sys-
tem for Children With Autism Spectrum Disor-
der: The Children’s and Families’ Perspective

2022

D12  [51] A device-interaction model for users with 
special needs

2022

Table 7  Selected papers from non-academic sources
ID Ref. Name Year
D13  [52] Game Accessibility Guidelines 2017
D14  [53] Accessible Player Experience 2018
D15  [54] Cognitive accessibility guide 2019
D16  [55] Improving Games for Those with Cognitive 

Disabilities| Designing for Disability
2019

D17  [22] Xbox Accessibility Guidelines 2023
D18  [56] IGDA Game Accessibility SIG - On Cognitive 

Disabilities
–
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The same approach was applied to SRQ2. Fig. 3 presents 
an overview of various cognitive disabilities and learning 
difficulties mapped across the accepted documents, all of 
which are discussed in Sect. 6.

In order to create a set of recommendations that could 
summarise the findings, codes were grouped under broader 
categories. The following table (Table 8) links the different 
codes to each category, which then served as the foundation 
for our recommendations, described in detail in Sect. 7.

6  Discussion

The literature review carried out to answer the PRQ of this 
paper, “what guidelines are present in existing literature in 
order to ensure cognitive accessibility in video games?” has 

whereas non-academic documents focus on providing prac-
tical tips for developers. Other differences and similarities 
are addressed in the following section.

To analyse the data, codes are displayed in a frequency 
table. Figure  2 illustrates the distribution of the different 
accessibility features across the accepted documents. The 
rows represent how the recommendations were coded, such 
as “Controls” or “Interface,” while the columns correspond 
to the documents (D1–D18). Shaded cells signify the pres-
ence of a feature in the respective document. On the last col-
umn, the percentage indicates the relative frequency of each 
feature across all documents (e.g., recommendations about 
controls appear in 77% of the accepted documents). These 
percentages reflect how commonly each feature appears 
within the dataset, providing insight into which accessibil-
ity aspects are most frequently addressed.

Fig. 2  Frequency table with codes per document
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menus should be easy to navigate, and a quick start mode 
is recommended.

A feature that also appears in many documents is related 
to channels. Information should be delivered through as 
many channels as possible (audio, visual, haptic…), so 
services such as subtitles, audio description, or screen nar-
ration are encouraged, as well as speech-to-text and text-to-
speech technologies. The way the game provides help to the 
player is also important, which implies having contextual 
information of the controls, objectives, or narrative, auto-
mating functions such as aiming or centering, and warning 
the player before taking irreversible actions. Additionally, 
academics, developers, and players emphasize the impor-
tance of text display, including appropriate size, font, colour, 
and customisation options. It is also advisable to present the 
text in an easy structure, like a list, and highlight important 
words.

The difficulty should progressively increase through 
evolving tasks, and remain adjustable to the player’s prefer-
ences at all times. Objectives should be as clear as possible 
and not numerous; in fact, having just one is desirable. It is 
also important to provide separate sliders for volume settings 
for different sound effects, such as music and dialogues, to 
use a simple and easy language with consistent terminology 
and short sentences, and to allow a multiplayer mode so that 
users can benefit from the help of another person or interact 
via voice chat. Developers should include an intriguing plot 
and dynamic sensory stimuli to keep engagement, allow the 
repetition of challenges, tutorials, or information in text or 
voice, and ensure that saving is consistent throughout the 
playthrough, providing manual save slots with thumbnails 
and personalised titles.

With regard to sensitivity, flashing lights or flickering 
images should be avoided as much as possible. Concern-
ing the graphic style, it should be minimalist and allow the 
expression of emotions. In relation to rewards, the player 

shown that most of the documents are very recent. In total, 
12 of the 18 selected documents were published or updated, 
in the case of some of the guidelines, after 2019. This con-
firms that efforts in game accessibility, particularly in cogni-
tive accessibility, are very contemporary.

Through the qualitative analysis, it can be seen where 
these documents intersect regarding cognitive accessibil-
ity. The recommendation that appears in most documents 
is related to controls, which should be easy to memorise, 
implemented in a single device as per the user’s prefer-
ence, and available at any point in the game. This is closely 
followed by recommendations related to time, which aim 
to ensure that players can adequately read texts, interact 
with the interface, and pause the game when necessary to 
check previous information or think about future actions. 
The interface is another aspect that receives considerable 
attention: everything should be as simple and uncluttered as 
possible; there should be a clear contrast between interac-
tive and non-interactive elements, which can be achieved 
by having a configurable background; all screens with 

Table 8  Codes grouped under wider categories
Codes Category
Interface Unclattered interface
Controls Adaptive controls
Channels, Sound, Multiplayer Several channels
Time, Repetition, Skip, Choices Slow pacing
Help, Navigation Helping guidance
Text display, Language Suitable texts
Objectives, Narratives Simple progression
Difficulty Adjustable difficulty
Sensitivity, Motion sickness, Graphic style Reduced stimuli
Engagement, Rewards, Identity Enhanced motivation
Saving Safe playthrough
Tutorials, Failure, Practice Practice spaces
Mental health Mental healthcare
Documentation Complementary 

documentation

Fig. 3  Frequency table with cognitive disabilities and learning difficulties per document
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of the music and the in-game voice, among other things. 
Mass Effect: Andromeda [60] (D14) allows changing con-
trols from holding a button to just tapping it to aim or sprint; 
includes the option “Auto Level” to easily manage abilities 
and skills, and allows players to keep track of their progres-
sion with saves that have proper names and a thumbnail.

Gears 5 [61] (D17) allows pausing motion videos at any 
time and for as long as needed with a single button, turning 
off notifications of kills to avoid distractions, and adjusting 
the amount of time that chat messages stay on the screen. 
The game also has a dedicated website that provides an 
overview of each accessibility feature and setting.

Grounded [62] (D17) is one of the most recent games and 
it has several options for cognitive accessibility:

	● Font size and contrast can be adjusted;
	● Text is accompanied by symbols in some parts of the in-

terface, such as tab menus (“tools” has a hammer, “meal 
prep” has a burguer and a drink);

	● The rate of the auto-saving is modifiable from 1  min 
up to 20, as well as the amount of autosavings that are 
stored;

	● A “Creative” mode serves as a training ground without 
threats;

	● The objectives are shown at all times in the interface;
	● Multiple channels provide information: audio and vi-

sual, but also haptic;
	● Warning notifications help avoid losing settings or data;
	● An “Arachnophobia safe mode” is included as a mental 

health measure.

All of these mainstream games are mentioned in non-
academic guidelines, which imply that their accessibility 
features have been implemented and tested during the devel-
opment process, with the objective of reaching the widest 
possible audience. In any case, all the above-mentioned 
video games, whether serious or mainstream, are examples 
of games that people with cognitive disabilities or learning 
difficulties might have access to.

Regarding the secondary research question about types 
of cognitive disabilities or learning difficulties that are 
addressed in academic literature and non-academic guide-
lines (SRQ2), the most commonly mentioned are dyslexia, 
autism, attention deficit hyperactivity disorder (ADHD), and 
memory loss. For dyslexia, academics and developers sug-
gest using text with a high-contrast background (D13) and 
a dyslexic friendly font (D15). These features are easy to 
implement, which might explain why this learning difficulty 
appears so widely in the selected documents. For autism, 
most authors advocate for not having too many elements in 
the interface to accommodate users’ sensitivity (D16), and 
also for fostering physical activity and social interaction 

should be offered visual or auditory feedback when com-
pleting challenges or gaining new abilities. Regarding the 
player’s choices, users should be able to personalise as many 
aspects of the game as possible. In relation to tutorials, they 
should be available every time the player needs them.

In addition, video games should include a training ground 
in which players can practice without consequences, should 
have an easy-to-follow narrative, and should minimize the 
effects of failure or avoid it completely. They should also 
avoid motion sickness caused by head bobbing or content 
that scrolls and blinks, and refrain from strong emotional 
content to prevent negative impacts on mental health.

Some features that are barely mentioned but could also be 
implemented are an easy overworld navigation with way-
points, mini-maps, and objective markers; the display of the 
player’s identity with avatars to avoid barriers in group play; 
the option to skip certain parts of the video game before 
becoming frustrated, and some kind of documentation stat-
ing available accessibility features.

In relation to the secondary research question about what 
types of video games include accessibility features for cog-
nitive accessibility (SRQ1), there is a double trend. On the 
one hand, many documents mention serious games, which 
are designed with certain target users in mind, and are, 
therefore, accessible. Examples include Shared Interfaces 
to Develop Effective Social Skills (D1), a four-player puzzle 
game for people with Asperger’s syndrome to practice group 
work; Parque das Galáxias (D7), a recreational park game 
with five activities based on the touchscreen to test these 
types of interfaces for children with Down syndrome, and 
SimpleTEA (D10), an application with exercises aimed to 
improve the communication skills of children with autism.

There are also several approaches to exergaming, such as 
FitForAll (D4), which includes several physical exercises 
that use the remote controller and the Wii Balance Board 
to improve the physical condition of the elderly. Another 
example is Liberi (D11), a collection of seven pedalling-
based minigames designed for children with autism. All 
of these examples are mentioned in academic articles, evi-
dencing that such papers tend to focus on a user-centered 
approach and on the creation of games tailored to people 
with cognitive disabilities or learning difficulties.

On the other hand, many other documents mention com-
mercial games that have accessible features for a variety 
of users. This is the case of Street Fighter IV [57] (D13), 
which includes a black background with high contrast 
that emphasizes the fighters. Similarly, Civilization V [58] 
(D13 and D16) allows simplifying the interface by blurring 
or darkening non-interactive elements and can be quickly 
started with the option “Play now.” Overwatch [59] (D13 
and D14) includes a “Practice Range” with no failure to test 
out controls and abilities, and allows adjusting the volume 
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is the display of a game’s accessibility features. Gears 5 [61] 
and The Last of Us Part I [3], for example, have websites 
detailing their accessibility features, but the key challenge 
is ensuring that this list of options is available to players 
before purchase and is easily accessible within the game.

To end the discussion, there are some limitations to this 
research that are worth mentioning. Firstly, as can be seen, 
more academic documents were selected in comparison 
with non-academic ones. However, we consider that there is 
a balance between them, since some of the articles include 
very few recommendations compared to the exhaustive-
ness of some of the guidelines from the industry and the 
community, which mostly have between 20 and 30 recom-
mendations. Secondly, some decisions taken during the 
search process, such as including Spanish publications and 
non-academic sources that might change or disappear over 
time, while excluding documents that did not reference any 
recommendations, may have resulted in overlooking rel-
evant aspects of the game accessibility landscape. Thirdly, 
not all selected documents include recommendations that 
have been tested with users. As previously mentioned, the 
research described in documents such as D2, D3, D5, and 
D9 did not involve a reception study. Therefore, it might 
be necessary to assess their validity by means of question-
naires or experiments with users. Despite these limitations, 
we consider that all of the above-mentioned accessibility 
solutions provide an indication of the current trend in cogni-
tive accessibility in video games.

7  Recommendations

Using the data gathered in the discussion, we compiled a 
set of recommendations, which could be taken into account 
when designing cognitively accessible video games. They 
have been ordered according to the prevalence of the codes 
in the analysed documents, but they are all equally impor-
tant in order to ensure accessibility for the widest possible 
spectrum of users:

1)	 Unclattered interface: Limit the elements displayed on 
the screen or allow the player to choose their size or lay-
out. Design menus that are easy to navigate and make 
sure interactive elements can be easily distinguished 
from non-interactive ones, for example, with a high-
contrast background;

2)	 Adaptive controls: Reduce the combinations of but-
tons and allow them to be remapped. At the same time, 
ensure compatibility with as many control devices as 
possible;

3)	 Several channels: Present information through visual 
(video, images), auditory (dubbing, cues), and textual 

(D11). For ADHD, objective indicators and directional 
arrows can be a big help (D18). Something similar is sug-
gested for memory loss: contextual information about goals 
and controls can be very helpful (D17).

There are other disabilities mentioned in the documents, 
such as Down syndrome, or impairments directly related 
to sensitivity, such as epilepsy or sensory overload. Some 
non-academic guidelines mention migraines and some 
academic articles refer to senility, which exemplifies the 
broad view there is of cognitive accessibility, since neither 
chronic headaches nor cognitive decline are usually con-
sidered disabilities or learning difficulties. There are also 
mentions to no literacy and situational circumstances, two 
cases that fall under the current definition of accessibility, 
as mentioned in the Introduction, despite not being related 
to neurodivergence.

Many of the recommendations previously gathered are 
common accessibility features in current commercial video 
games. The most frequently mentioned, key remapping, is 
particularly common in action games such as Nier: Autom-
ata [63] or Gears of War 4 [64], which include fighting 
sequences heavily based on motor skills. Applying differ-
ent levels of difficulty is also a common feature, and games 
have explored several ways to implement it. For example, 
The Elder Scrolls V: Skyrim [65] modifies the damage dealt 
and recevied across its six difficulty levels, and Resident Evil 
4 [66] has adaptive difficulty, where the level of challenge 
changes according to the player’s failures and successes. 
Other games, such as Assassin’s Creed Origins [67] or The 
Outer Worlds [68], include story or exploration modes that 
allow players to experience the narrative or discover the 
world without harm. Most video games include tutorials 
to facilitate initial immersion in the game, although some 
might work better than others. An example of a good tutorial 
can be found in Jamestown [69], which allows players to 
test every action dynamically. Another widely used feature 
in video games is subtitles. This method of transmitting the 
information represents a way of accompanying voiced dia-
logues, usually in adventure games with several characters 
and a meaningful narrative such as Uncharted 4: A Thief’s 
End [70] or Detroit: Become Human [71].

There are other features, however, that are less common 
in video games. Sometimes they might be difficult to imple-
ment due to their ambiguity, such as those related to engage-
ment. These recommendations only appeared in papers on 
serious games, where learning is intrinsically related to 
motivation. In other cases, the recommendations may con-
flict with the desired effect of the game, such as when a 
game is intentionally overstimulating, like Post void [72]; 
has a macabre narrative, such as The Walking Dead [73], or 
uses mental disorders to portray enemies, such as Outlast 
[74]. Another feature that is yet to be properly implemented 
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upbeat music or animations. Create environments and 
avatars that players can identify with. Encourage social 
interaction through competition or cooperation between 
players;

11)	Safe playthrough: Allow players to manually save the 
progress or include many strategic save points. Add 
screenshots and thumbnails in save slots;

12)	Practice spaces: Include interactive guided tutorials 
that mimic original gameplay. Offer areas or modes 
where players can learn gameplay concepts and gain 
skills without failing;

13)	Mental healthcare: Avoid strong emotional content or 
make players aware of its existence in advance. Include 
an option to disable blood;

14)	Complementary documentation: Provide information 
on the accessibility features of the game on the game’s 
website, the packaging, and any other easily accessible 
place.

8  Conclusion

Game accessibility involves taking the necessary measures 
to prevent players from finding barriers while playing video 
games. These barriers can appear when receiving the visual 
or auditory stimuli of the game, when trying to determine 
the required actions to progress, and when providing input 
through a controller or another device.

Among these barriers, those related to determining a 
response are the ones that have been less explored. Such 
barriers are related to cognition and were the focus of our 
study. To date, cognitive accessibility in video games has 
predominantly been present in serious games designed for 
specific groups, but players also want access to well-known 
commercial games.

To analyse the existing recommendations for develop-
ing video games with cognitive accessibility features, we 
conducted a literature review. We implemented a two-step 
systematic search to extract data from the two main sources 
of recommendations for game accessibility: academic arti-
cles and non-academic guidelines. The search resulted in 
more than two hundred documents dealing with cognition 
in video games. Of these, eighteen met the inclusion criteria 
and were analysed.

During the analysis, we identified some differences 
between the selected documents. Academic articles, for 
example, cannot be modified once they are published, 
whereas non-academic guidelines can be constantly 
updated. Furthermore, academic research tends to focus 
on serious games and the cognitive effects of video games 
on specific groups, while developers and players prioritise 
having mainstream games that are accessible to the widest 

(descriptions, subtitles) channels whenever possible. 
Allow players to use screen readers and other speech-
to-text and text-to-speech technologies, as well as voice 
chat for communication with other players. Offering 
haptick feedback can also be useful, but players should 
be able to customise its intensity. Provide independent 
sliders for music, dialogues, and other effects;

4)	 Slow pacing: Let players pause and rewind the game at 
any moment. When possible, provide settings to adjust 
the overall speed. Allow players to rewatch, reread, and 
replay all parts of the game, such as videos, dialogues, 
or challenges. Allow players to skip or bypass parts of 
the game in which they cannot successfully progress. 
Limit the impact of failure and ensure mistakes do not 
block progress or impede restoring a previous status of 
the game. Ensure choices can be confirmed or reversed 
at any moment;

5)	 Helping guidance: Design the game to assist the player 
when necessary, with functions such as auto-aim, auto-
centering, or lock-on target. Provide reminders of 
controls and objectives, and create a space where it is 
possible to revisit previous instructions and narratives. 
When necessary, provide a minimap and easy naviga-
tional directions, such as glowing breadcrumb trails, 3D 
arrows, objective markers, or waypoints;

6)	 Suitable texts: Include options to customise the type 
and the size of the text font. Use a sans-serif font and 
include a dyslexia-friendly font, provide enough spac-
ing, and highlight important words. Ensure there is 
good contrast between the background and the text. Use 
short sentences and consistent terminology for simple 
language;

7)	 Simple progression: Present the overall purpose of the 
game as soon as possible. Whenever possible, have a 
single objective but allow the player to achieve it in mul-
tiple ways. Do not make a narrative more complex than 
necessary or avoid making it the basis of progression;

8)	 Adjustable difficulty: Create a simple-to-complex pro-
gression with evolving tasks but provide several levels 
of difficulty that can be adjusted at any time;

9)	 Reduced stimuli: Diminish visual activity, particularly 
bright lights, flickering images, and flashing lights. 
Avoid sudden movements or sounds, and try not to 
include unexpected mechanics. A simple and minimal-
ist graphic style is preferred. Let players turn off motion 
blur, head bobbing, screen shake, or other features 
affecting camera movement or depth of field;

10)	Enhanced motivation: Engage players through con-
stant new discoveries. Design a story and characters 
that are emotionally compelling. Add stimulating and 
dynamic sensory effects. Offer rewards after a good 
performance or after overcoming a challenge, such as 
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holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.
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possible audience. Despite these differences, the selected 
documents share common aspects in their recommenda-
tions. These similarities form the core contribution of this 
study: a list of recommendations for incorporating cognitive 
accessibility in video games.

As seen in the analysis, a wide range of people might 
benefit from cognitive accessibility, not only people with 
disabilities such as Down syndrome, but also people with 
learning difficulties such as dyslexia and mental health con-
ditions such as anxiety. People who are illiterate or young, 
as well as novice and elderly players, could also benefit 
from this type of accessibility. Therefore, this set of recom-
mendations has the potential to make video games more 
inclusive for many users.

The next step of this research will be to conduct a recep-
tion study, applying a number of these recommendations to 
a video game to assess whether they enhance users’ game-
play experience. Ultimately, future studies that involve 
collaboration between users, academics, and development 
companies are essential for advancing cognitive accessibil-
ity in video games and ensuring that everyone, regardless of 
cognitive disabilities or learning difficulties, can enjoy any 
video game.
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