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Abstract 
The following study investigates how recent games (2014 - 2018) visualize health and 

health changes, with a focus on the player character’s health, the player character 

taking damage and the graphical user interface (GUI). 50 games were coded via 

gameplay videos on YouTube and then analysed. The codes were then grouped 

together based on patterns and theoretical grounding. These groups were then 

examined with other studies and game design practices. 

 

Keywords: Video game graphics, visuals, recent games, game design, content 

analysis 

 

Abstrakt 
Följande studie ämnar att undersöka hur spel från senaste tiden (2014 - 2018) 

visualiserar hälsa och hälsoförändringar, med ett fokus på spelarkaraktärens hälsa, när 

spelarkaraktären tar skada och GUI. 50 spel kodades via s.k. “gameplay” videor på 

YouTube och har sedan blivit analyserade. Koderna var sedan grupperade baserad på 

mönster och teori. Dessa grupper var sedan undersökta med andra studier och 

speldesign sedvänjor. 

 

Nyckelord:  Videospel spelgrafik, grafik, nutida spel, speldesign, innehållsanalys 
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Introduction 
Being able to tell what is happening at a glance in games is quite important. Whether 

it is a slower, calmer experience or a hectic and intense fight, being able to see and 

understand the current game state is vital to the experience. In turn, how these game 

states are visualized in games also becomes important. Taking the user interface (UI) 

as an example, there exist many different ways of showing the same information to 

the player. One of the most important ones is health. In games where health plays a 

role, such as in the ever popular first-person shooter (FPS) genre, knowing one's 

health can be crucial information. In FPS games, visualizing how much health a 

player has left or how much damage one just recieved can mean life or death. 

Effectively communicating these game states is key for developers. Knowing how 

health can be visualized can, therefore, be very useful for game designers and graphic 

artists alike. This paper will focus on exploring health and health changes in video 

games from a graphical point of view. More specifically, focus will be put on how 

games visualize health and damage. The results will then be analyzed with related 

research and game design practices, such as those from Schell’s book The Art of 

Game Design: a Book of Lenses, Third Edition. (2019). 
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Related research 
 

 

Figure 1. Above is a literature map of related research. 

 

There is not much research done on the topic of visualizing game states, or on how 

different aspects of games are visualized in general. One paper was found that did 

this, which will be elaborated on later. However, there does exist other research with 

connections to the topic, and these connections may prove useful in researching 

visualization of game states. This research will be presented in overview first and then 

in more detail later. 

 

The related research found can be slotted into 6 categories: Color, HUD Icons, Game 

Fiction, Audio Icons, Force Feedback and  Abstraction. Most of these except Color is 

related to visualizing or at least representing game states. The research in Color  shows 
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that different colors can have different effects on people, depending on the situation or 

their culture. Different colors also have different things associated with them, such as 

blue with cold (Manav, 2007). This is turn can be used to examine and to help 

understand choices made in visualizing game states, such as why a game might use 

the color red for displaying damage numbers. The remaining categories have different 

types of visualization of game states split up and sorted into the relevant category. 

HUD Icons for example, contains research about heads-up displays (HUD) which is 

information and graphics displayed on the screen for the player to see and use, usually 

separate from the rest of the game world. One example of a game state being 

visualized through a HUD is the players health, be it through a health-bar, specific 

numbers or something else (Llanos and Jørgensen, 2011). This category is also one of 

the most relevant ones, as it hosts Peacocke’s (2015) research on games 

communicating with the player. She has performed similar research to this study, 

observing how games visualize health, although smaller in scale (pp.26-28). 

 

Two of these categories, Force Feedback and Sound Icons , are different from the 

others and will be clarified here. As previously stated, the remaining categories apart 

from Color have to do with visualization of game states. However, both Force 

Feedback  and Sound Icons do not use anything visual in order to represent their game 

states. Although, they can be used in conjunction with other visual representations. 

The  Force Feedback category’s research contain representations of game states not 

through visuals, but through feedback from the controller’s rumble function instead. 

As in, the game represents what is happening through vibrations in the controller 

(Lankoski, 2005, p.5). Similarly, Audio Icons  represent the current game state through 

audio, such as the sound of a heartbeat when a monster is near (Perron, 2004), instead 

of visuals. 

 

There is also Game Fiction, a category that entails research about more immaterial 

subjects such as death or mental health and how those are represented in games. 

Similar to visualizing game states, sometimes overlapping with them, this research 

contains examples of how things other than game states can be visualized. It can be 
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how a character's mental health is represented or how suicide is handled in games, and 

not only how it appears visually (Nagenborg and Hoffstadt, 2009). 

 

The Abstraction  category discusses with how games deal with resembling and 

representing reality, and to what extent. It is relevant to visualizing game states in that 

games may utilize symbols or icons to quickly inform the player of such states, and 

the literature within this category delves further into this topic. 

 

Below are the categories and the research they contain in more detail. 

 

Color  

According to Zammitto (2005) colors can be used in games in order to communicate 

meaning to the player. Examples of such communication include the main character 

of Hitman 2: Silent Assassin where the black in his outfit represents formality, hidden 

characteristics, criminality and death. The red tie that he wears also represents danger, 

blood and weapons (Zammitto, 2005, p.7). Furthermore, she also discusses how the 

game Baldur’s Gate use this as enemies are marked with a red circle under their feet 

(Zammitto, 2005, p.9). Geslin, Jégou and Beaudoin (2016) performed a study in 

which they investigated the effects of colors properties such as saturation, luminance 

and lightness, rather than individual colors. Their results indicate that a bright video 

game environment with saturated colors would result in more positive emotions such 

as joy, while less saturated, and dark environments would result in more negative 

emotions such as fear. 

 

Valdez and Mehrabian (1994, p.396) describe a study where the colors red and yellow 

are more likely to be associated with anxiety than blue and green. Another study they 

described associated the color red with the words “exciting” and “stimulating”. 

Furthermore, in the same study the color blue was associated with 

“secure/comfortable” and “tender/soothing”. Additionally, the color orange and black 

were associated with “disturbing/distressed/upset” and “powerful/strong/masterful” 

respectively. Yet another study they described found that texts about rape and murder 
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were less distressing when read on a pink paper, rather than a blue or white one. 

Depending on the circumstances, one color could have different meanings.  

 

Manav (2007 p.148) conducted a study where it was found that the color pink was 

associated with “warm”, “romantic” and “enjoying” in a sleeping room while in a 

children’s bedroom it was associated with “cheerful” and “striking”.  

 

Thorstenson et al. (2018) performed a study where they investigated emotion-color 

associations with faces by having participants manipulate the color of a neutral face in 

order to represent the target emotion. The results indicate that the color red is 

associated with the emotions anger, happiness and surprise. The color yellow was also 

associated with anger and happiness. 

 

HUD Icons 

According to Llanos and Jørgensen, (2011 pp.2-3) a game’s user interface (UI) or 

heads up display (HUD) may or may not be a part of the game’s fiction or the 

universe. Examples of such that is a part of the game’s universe include the Animus 

from Assassin's Creed (2007) or Samus’ helmet in Metroid Prime  (2002). There are 

other games, however, that do not integrate the UI into the game world.  

 

Perron (2004) discusses the way a game may make use of the HUD in order to 

forewarn a player to an impending danger. This can be done in several ways. For 

example, in the game Fear Effect  a fear meter is present on the UI which fills up when 

the player is approaching danger, which scares the player character (PC). Fatal Frame 

is another game where the player is forewarned to the presence of danger via the UI. 

The UI contains a filament which changes color when a ghost is nearby. These ghosts 

are invisible, except for when they are viewed through the PC’s camera. 

 

As previously mentioned, the UI can be used in order to show the PC’s fear, but there 

are other ways a PC’s state of mind may be represented. Lankoski (2005) discusses 

how the map in Silent Hill 3  may be used in order to show the PC’s mental state. 
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According to Lankoski, the map turns from a well organized map to a child’s drawing 

after the middle of the last section of the game.  

 

The game’s UI can also be used in order to communicate to the player that a non 

player character (NPC) is an enemy, such as by having a red circle under the enemy 

NPC’s feet (Zammitto, 2005, p.9). Furthermore, it may be used in order to 

communicate the nature of a faction that the player has chosen, such as in games like 

StarCraft Brood War  where the UI has a different color depending on the chosen 

faction (Zammitto, 2005, p.8). 

 

Peacocke’s (2015) study focuses on how effective different ways of communicating 

with the player through heads-up displays are compared to more immersive built-in 

ways of communicating the same information. In order to do this, Peacocke performs 

an analysis of how other games do it (pp.7-32) which is similar to what this study is 

trying to accomplish. Peacocke has a focus on first-person shooter games and analyses 

8 of them. Included in this analysis is how health was communicated. According to 

Peacocke (2015, pp.26-28), variations of blood splatters, such as blurred vision or red 

periphery, were the most common ways to communicate health, but it is also 

distracting. Health bars were a useful tool which allowed the player to quickly know 

how much health remained. Furthermore, in 2/4 of the games that contained a health 

bar, it appeared in the bottom middle of the screen. In 1/4 of the games, it appeared in 

the top middle of the screen. Most of the remaining health bars appeared in the bottom 

left of the screen. Additionally, the health bar appeared on the back of the player 

character in one game, Dead Space. 

 

Audio Icons 

Perron (2004) discusses two games that use audio as a warning signal. These games 

are Fear Effect  och Fatal Frame. Fear Effect  contains a fear meter which represents 

the PC’s heartbeat. Accompanying this visual representation, there is also the sound 

of a heartbeat. Similarly, Fatal Frame  makes use of heartbeats as well as eerie sounds. 

10 

 



This was combined with the visual elements of the UI to warn players that there were 

spirits nearby. 

 

Force Feedback 

Perron (2004) describes how the controller vibrates in the game Fatal Frame when 

the spirits come near the player, in order to warn the player. Furthermore, he also 

describes how the controller’s vibrations are used in Silent Hill  to indicate the PC’s 

health. The controller will vibrate more violently when the PC’s health is low. 

Similarly, Lankoski (2005) describes how force feedback allows the player to feel the 

PC’s heartbeat through the controller when the PC is placed in more intense 

situations. 

 

Game Fiction 

This category contains research on more immaterial subjects, such as morality and 

suicide, but also has research on game states such as death. First off is Kingsepp 

(2003) who examines how WWII games represent and visualize death, an important 

game state in first person shooter games, and compares them with movies on the same 

subject. She discusses how in some games death is a very clean affair, no blood or 

bodies are left after the kill, whilst in other games the gore is emphasised with bodies, 

whole or not, that lay and stay where the enemy died.  

 

Kocurek (2015) explores how games diminish the humanity of the player’s enemies in 

different ways and also contains examples of different ways to visualize damage and 

death. She discusses how lego characters falling apart makes the violence minimized, 

which is in contrast to Serious Sam 3: BFE wherein there is gore, guts and blood 

spraying everywhere as the enemies die. 

 

Nagenborg and Hoffstadt (2009) discusses suicide in game and the different forms it 

can take. They also discuss the different types of motivation that might drive a player 

to commit in-game suicide, be it through mechanics of the game itself or for external 

reasons to the game, like making a video of an in-game suicide. In some games they 
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find that commiting suicide is the purpose of the game, such as in the game 5 Minutes 

to Kill (Yourself)  that they talk about, wherein the player is an office worker trying to 

kill himself as quickly as possible. Another example is in the game Lemmings that 

they talk about. There the player must use lemmings as suicide bombers in order to 

clear obstacles. Other games have no such goals, yet players still create elaborate 

suicides and document them in videos for others to see. Through their research, 

different ways for in game suicide to take shape are documented, and is shown how it 

can be represented. Furthermore, they discuss the potential consequences of a PC’s 

death. An example of this is found in World of Warcraft where a slain PC’s spirit is 

able to return to their bodies in order to resurrect, or choose not to do so and suffer 

from resurrection sickness for a time. This makes the consequences of death in this 

game rather marginal, since death is not permanent. In other games, however, the 

death of a PC can be permanent. 

 

Lankoski (2005) performs a case study on the horror game Silent Hill 3 in order to 

analyze how the game builds its characters and communicates their character to the 

player. He finds that the game has ways to show the characters mental state, as in 

visualizing their mental state, through the map. Normally the map is a detailed 

overview of the area, like a normal map in the real world. However after a section in 

the game it becomes something akin to a child's drawing, so as to perhaps suggest the 

mental state the character is in. 

 

Another study that also examines the mental state of characters, or rather the 

depictions of those suffering mental illness, is Shapiro and Rotter (2016). They 

examine how characters with mental illness are depicted in games. In other words, 

their research shows examples of how mental illness is visualized and represented in 

video games. They found that games representation of mental illness fall outside of 

the framework they were using based on stereotypes from cinema on mental illness. 

 

Abstraction 
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According to Begy (2013, p.2), signs operate in three modes. These modes are 

symbolic, iconic and indexical. A symbolic sign does not resemble that which it 

represents, instead, it has become associated with its meaning through use. Examples 

of this include words and phrases. Iconic signs imitate that which it represents, such 

as portraits or cartoons. Indexical signs are directly connected to that which it 

represents, either physically or causally. Examples of such signs include smoke, 

footprints and measuring devices. Furthermore, Begy writes that these modes are not 

mutually exclusive. For instance, the rook in chess operates primarily as an icon 

(Begy, 2013, p.3) because it resembles a castle. However, it can also be viewed as a 

symbolic sign. The reason behind this is that it may also represent the rules of the 

game.  

 

Juul (2007 p.510) discusses the role of rules and fiction in games. According to Juul, 

the fiction in a game may stand on its own, and be separate from the rules. An 

example of this would be the backstory. Similarly, the rules may be unaffected by the 

fiction, such as multiple lives. However, there are also instances where the rules and 

fiction are linked, such as birds being able to fly. Furthermore, Juul (2007, p.512) 

writes that the role of abstraction could be to make a game different from real life 

with a specific purpose in mind. He also argues that abstraction can be seen as the 

process in which any subject may be transformed into a game. 
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Research question 
The purpose of this study is to investigate how recent games visualize health and 

health changes to the player character, with a focus on damage and GUI. Although 

taking a closer look at how all damage is represented in-game through animations, 

physics or effects would be interesting, it is beyond the scope of this study to do it 

fully. Only when games have decided to forgo other ways of showing health, whilst 

still having health, will this study observe such effects. Furthermore, genre, developer 

location or culture will not be recorded and other similar things will not be used. The 

purpose is to gain an understanding of visualization in recent games as a whole, and 

although separating and examining results based on subjects such as genre would be 

interesting it is beyond the scope of this study. 

 

The research question is then: How do recent games visualize health and health 

changes for the player, with a focus on damage and GUI, and are there patterns there? 

 

What the authors of this study suspect going into it is a heavy use of the color red, 

plenty of vignettes when at low health and red blinking things, along with plenty of 

health bars present. This is based on memory from past games played and perceived 

stereotypes when it comes to health in games. 
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Methods 
This study is a qualitative content analysis of the different methods games use in order 

to communicate health to the player. The focus of this study is the visual aspects of 

this communication. Therefore, audio and other types of communication, for example, 

through the controller via force feedback, was not taken into account. Neither will this 

study investigate how other types of information are communicated, such as stamina 

or ammunition. 

 

Data gathering 

Game Selection 

In order to conduct this analysis a judgement of requiring 50 games was made. If time 

would have permitted, more games would have been analysed as well. The idea was 

to investigate current games spanning from as close to the present as possible 

(2020/2019), to a few years back. The games chosen were randomly selected based on 

data on recent games, which the website VGChartz.com has. VGChartz.com has lists 

of top selling games per year, from the years 2014 through 2018 at the time when this 

study was made. In every list were 100 games ranked in order of the top selling games 

in retail by units sold. Selecting 50 games for analysis was done by randomly taking 

10 games from each list, with some exceptions that will be stated later, and compiling 

a list. As every game on the lists from VGChartz.com were numbered, random 

selection could then be achieved by using a random number generator and selecting 

the corresponding game to the number received. The random number generator used 

was from the website Random.org which states to provide strong randomness based 

on atmospheric noise. 

 

Now for the previously mentioned exceptions, if the random number provided 

corresponded to a game without health mechanics then that game was not selected. 

Examples of such games are some sports games, racing games, puzzle games or other 

recreational games that do not require health mechanics, or that do not have them for 
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other reasons. When such an event occured, a new number would be generated and if 

the next game did have health then that would be selected instead. If not, the process 

would repeat itself until one was found. Duplicates were not used, meaning if the 

same number showed up twice that game would not end up twice on the list. A game 

without health showing up due to the random number generation did happen a few 

times during the selection phase of the study. 

 

In order to confirm whether a game had health or not, previous knowledge of the 

game or information from the internet was used. Such as game-wikis or videos from 

YouTube etc. 

 

Data was gathered by watching YouTube videos which contained gameplay of the 

game in question. Most of these videos were of walkthroughs of the game. In the 

event that a specific video did not contain the information required, another video 

would then be chosen as a supplement to the first one. If the first video selected turned 

out to not be usable at all, because of the uploader editing away mistakes, for 

example, a replacement video was used instead. 

 

Although platform was documented for every game it was not used in the research, 

apart from guiding which playthrough video was to be used. A game on Playstation 3 

would be observed, if possible, through a video with gameplay from a Playstation 3. 

 

Coding 

Introduction 

The coding of the games was done in two phases with the final coding system used 

for this study developed after the first coding phase. The first phase was quick in 

order to generate the initial codes and these initial codes were meant to be developed 

further. The codes in both the first and second phase were recorded in different 

documents and organized into groups based on the subject they were describing. That 

means, the first phase codes went into one document and were organised there, then 
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based on them the second phase coding was done. And when the second phase codes 

were finished they were inserted into a separate document and organised. There were 

also descriptions added to the codes for extra clarity in these new documents. 

Furthermore there was also another system, a game coding system developed for how 

these games should be coded, as in what to look for and how to organise it when 

coding the games.  

  

First phase coding 

There were two coders in this study, each going through the games separately. Not as 

in every game being looked at twice, but as in every game in the 50 games selected 

being coded by one or the other. By splitting the work the coding progressed faster. 

This also created some divergence in coding, which will be explained later.  

 

Each game was observed through YouTube walkthrough videos of them, usually 

longer videos without commentary. The length was sought after in order to get 

enough material out of one video and the no commentary part was to reduce noise, 

and reduce the chance of edited content. The videos were viewed normally unless it 

seemed like no damage was to be taken, such as when outside of combat, whereupon 

the coders would carefully skip ahead to find relevant parts. 

 

What was searched for was health representation, the player character taking damage 

and the player character taking enough damage to enter low health. If death was 

observed it would be coded, but it was not explicitly searched for. This was done in 

order to rein in the scope of the study. Healing and other health regaining effects were 

coded if seen during this first phase of coding. However, it was not explicitly searched 

for as it was unclear if there would be enough time to properly code them at this stage 

of the study. As a part of health changes, healing could be interesting to observe and 

code as well, but the initial focus on this study was the player character taking 

damage, so it had to be excluded in the end for time’s sake. 
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Upon observing a relevant visual subject, the video would be paused and timestamps 

would be recorded in a separate document. Afterwards, the codes would be formed 

based on what was observed. In the event that the user interface of a game would be 

customizable, the default configuration would be coded. An attempt to keep codes 

consistent and reuse codes for similar subjects was made, however, as the coding 

progressed keeping track of every code became difficult, especially between the two 

coders. Therefore several “duplicate” codes appeared, which refers to codes that 

represents the same thing but are written in different ways.  

 

As coding progressed, new codes were created describing as of yet uncoded elements 

that had appeared in already coded games. Therefore, as planned from the beginning, 

a second phase of coding was also needed in order to create more reliable data. But in 

order for that to happen the first phase’s codes needed to be organised. 

 

First phase organisation and description 

The codes generated in the first phase were collected into a separate document. 

Descriptions were added to them in order to clarify what they were representing. 

However, since the codes were removed from the timestamps and context created by 

the original document, many couldn’t stand for themselves. Without long descriptions 

it became hard to know what exactly they were referring to. As mentioned before, it 

also became clear that many duplicate codes were created, which meant that many of 

the codes referred to the same thing. 

 

Codes were organised by similarities in what they were describing. This lead to the 

emergence of themes and categories for the different codes generated during 

observation of gameplay. The larger categories that emerged were:  

 

● Health Indicator  - Codes describing the look of the health indicator. 

● Health Indicator Damage  - Codes describing the look of the health indicator 

when damage is taken. 
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● Damage - Codes describing the look of damage that is not related to the health 

indicator. 

● Screen Effects - Codes describing screen effects. 

● Position -  Codes describing where the health indicator is. 

● Healing  - Codes describing the few healing effects that were occasionally 

coded. 

 

These larger groups were also divided into smaller sub-groups, such as visual 

elements turning red or the appearance of the health bar. Thus, every code that 

referred to the health bar was placed in the Health Indicator category, and sorted into 

relevant groups within this category. Some codes described the color of the health 

indicator, some the visibility, some the shape and some the type. Health Indicator 

Damage was subject to the same treatment, every code which is relevant to this 

category was placed in there. These groups within the larger categories were later 

used as a basis for developing the game coding system used in the rest of the coding. 

The game coding system was made to clearly explain the coding method to the 

authors, in order to maintain consistency and accuracy. 

 

It was also here that it was decided that all forms of healing would be excluded from 

this study because of time constraints, and focus was put purely on damage. In a 

future study with more time and a wider focus healing should also be coded. 

 

New codes 

When the first phase of coding was done, the codes were written down and 

descriptions were added. After this was done, several different trial codes that would 

communicate the same information more clearly were created. These trial codes were 

the base of the finalized coding system, which is not the same as the game coding 

system  which partained more to the logistics of how the selected games should be 

coded.  
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The finalized coding system was made in order maintain consistency. As the sorting 

of the initial codes revealed, there were many duplicate codes and codes that couldn’t 

stand on their own. Therefore, a more robust system for making codes was developed. 

It was especially important for the codes to function independently. 

 

The structure of the more robust system is the following: The subject is mentioned 

first, such as the screen, the health bar, or the health inside of the health bar. Secondly, 

what is happening is mentioned, such as turning red, disappearing immediately, 

displaying something, or slowly fading away. Lastly, when it is happening is 

mentioned, such as upon taking damage or when at low health or once again 

something else. This creates codes such as: 

 

● The screen gets covered in blood upon taking damage 

Blood splatter or other blood looking effects cover the screen partially. 

Usually, the amount of blood increases depending on how hurt the player 

character is. 

 

● Health bar blinks red when at low health 

When at low health the health bar will start blinking or quickly pulsate red. 

 

● Health in health bar disappears in a spray like effect as the health recedes 

upon taking damage 

Spray as in water spray, as if the health in the health bar is spraying out as it 

disappears. The health inside of the health bar recedes at a modest pace whilst 

this is happening. 

 

As seen in the example this system could create somewhat long code names. 

However, not every observed subject would fit to be represented in such a way. In 

those cases the codes created were made to be as close to the more robust system as 

possible. An example of this would be the codes describing the appearance of the 

health indicator, as there is no ‘when’ there, it just is. 
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● Health is represented by heart containers 

Heart containers indicate heart shaped UI elements that will change 

appearance when the player takes damage 

 

This system for creating new codes led to the new codes becoming more reliable and 

consistent, without relying on external descriptions of the codes. The descriptions 

could then be used to provide more detail and information, rather than being essential 

to understand the codes. 

 

The following are a few example images of what some visual elements looked like 

and how they were later coded with the new system: 

 

Image 1, Image 2 

 

This is an example from Assassin's Creed Syndicate (Ubisoft, 2015) (Image 1 and 2). 

Image 1 is the health bar in it’s normal state throughout most of the gameplay, whilst 

image 2 is the same health bar as it is showcasing damage being taken. 

 

Image 1 created codes such as these: 

● Health indicator is visible 
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● Health indicator is a health bar 

● Health bar is white 

● Health bar is segmented 

● Health bar is curved around the minimap 

 

Image 2 created codes such as these: 

● Health bar flashes red upon taking damage 

● Health in health bar turns red and shrinks away upon taking damage 

 

 

Image 3 

 

This is an example of a screen effect that was present across several games, blood 

splatter (image 3). This particular blood splatter shown in image 3 is from The Evil 

Within 2 (Tango Gameworks, 2017) and would show up whenever the player 

character took damage. It appeared on the edge of the screen closest to the damage 

source, indicating its direction to the player. With the new coding system, it was 

coded like this: 

 

● The screen is covered in blood in the direction of damage upon taking damage 
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New game coding system 

The new game coding system was created using the previously mentioned groups, as 

well as the new standard for recording the codes. As the codes were previously 

organized into groups, a pattern of themes emerged. Themes such as codes describing 

damage direction indicators, describing different screen effects that appear when the 

player character is at low health, the color of the health bar and if the health indicator 

was visible or not, for example. These themes indicated that there were similarities 

across several games. Based on these themes the new game coding system  was 

created. Some new types of codes were created during the later stages of the first 

phase of coding. These codes had not been properly applied to the games analyzed 

during the earlier stages. The new game coding system and the second phase of coding 

ensured that games coded earlier would receive newer codes, and that every game 

would be observed with the categories in mind, minimizing the risk of not coding a 

relevant visual element. 

 

Test systems were produced, using the themes that were found previously, until the 

following game coding system was created. Here is an overview of its larger 

categories: 

 

● Health indicator 

● Health indicator damage / damage 

● Screen effects 

 

The larger categories were based on the themes that were found during the 

organisation of the first codes, but some of them are merged together. 

 

The Health indicator  category was one of, if not the most, clear category that was 

found during the sorting. As could be seen from the first phase of coding, codes 

describing the health indicator were messy and would not be consistent in the amount 

of detail they provided. Therefore when the game coding system  was established 
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codes describing the health indicator were split up in order to provide more detail. 

These new, split up codes were then placed in a certain order to further increase 

clarity. It started off with codes describing the visibility of the indicator. After that, 

the type of health indicator was described, such as a health bar. Codes describing the 

color of the health indicator were also created. Since Zammitto (2005) described 

potential meanings of colors, the colors were coded separately instead of being a part 

of different codes. Furthermore, codes that would describe other visual properties of 

the health indicator would also be created. Examples include curved health bars and 

health bars resembling blades. Finally the position of the health bar was coded. 

Examples of positions include above the characters head, or the lower left corner of 

the screen. 

 

Health indicator damage / damage is a combination of two categories. The first one is 

pertaining to how damage taken is visualized in the health indicator. The second one 

is to other methods of displaying damage that is not already a screen effect. When 

organising the first codes these groups were separate groups, as it was usually one or 

the other when a game had codes for them. However, when coding the games they 

were added together. This is due to the fact that the damage group was small, and 

closely related to the health indicator damage  group. 

 

Health indicator damage / damage had a specific order for codes to be written. 

Firstly, the event that occurs when the character takes damage is coded. Secondly,  the 

method of showcasing the decrease in health is coded. Thirdly, the method of 

communicating missing health is coded. Furthermore, other effects directly related to 

the health indicator would be coded, like a flashing red outline. Finally, the method of 

communicating the state of low health was coded. 

 

Screen effects also had a certain order for codes to be written. Firstly, the appearance 

of the damage direction indicator was coded. Damage direction indicators are UI 

elements that show which direction the damage received came from. Secondly, 

another type of damage direction indicator which covered a larger part of the screen. 
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As the first coding pass showed, curved lines were a common type of damage 

direction indicator. However, other effects were also used, like a red glow from the 

direction of the damage, for example. The damage direction indicators that consisted 

of curved lines were coded before the other types of damage direction indicators 

 

Other types of screen effects were later coded. Examples of these would include blood 

on the screen, Lastly, codes that communicated that the player’s health had fallen to a 

low level were coded. Originally, it was decided that these effects would be sorted in 

a similar fashion to what has been mentioned above. However, this was not necessary. 

 

In order to clarify the game coding system,  an example of a coded game was created, 

using a fictional title. This also demonstrates the use of timestamps during this study. 

 

Yoshi’s Modern Warfare World 2: Electric Boogaloo 

https://fakevideowebsite.com/Arandomurlattacks=!/whatattackwillyouuse+? 

Health indicator Visible? Type (Health Bar, Body Part, Health Number), color 

(Singular color, Gradient) (Focus on full health), looks (Curved, Cave Painting, 

Textured, Decorated, Segmented, Plain) and position (Where is it at? Top of the 

screen?) 

0:02 - 0:39  

● Health indicator is not always visible 

● Health is represented by a health bar 

● Health bar is green 

● Health bar is curved 

● Health in health bar is textured 

● Health bar has a black background 

● Health indicator is at the top of the screen 

 

Health Indicator damage / damage  What effects happen on the health indicator just 

as the player is hit? How does it look like when the health indicator loses health? 

How is missing health represented? (Nothing, Red bar, etc.) After that, what other 

25 

 

https://www.youtube.com/watch?v=7yh9i0PAjck


effects happen on the health bar? (Pulsating glowing edges when hurt?) Then finally, 

what happens when the player is at low health? 

0:42 - 0:46  

● Health bar flashes red upon taking damage 

● A shiny effect appears on the edge of the health in the health bar upon taking 

damage 

● Health bar shakes upon taking damage 

● Health in health bar slowly depletes upon taking damage 

● Missing health is represented by transparency 

● Health in health bar turns into a lighter blue color upon taking any damage 

● Health in health bar turns red when at low health 

 

Screen Effects  Damage direction indicator color and form, then screen equivalents 

(This might fall under shape, but should still be behind the “normal” ones), then 

other screen effects. After this code low health effects in the same order. 

0:42 - 0:48  

● 2 Damage direction indicators 

● Damage direction indicator is a red curved line 

● Damage direction indicator is a red glow from the screens edge 

● The screen flashes red upon taking damage 

4:20 - 13:37 

● The screen displays chromatic aberration upon taking damage when at low 

health  

● The screen’s edges turn black when at low health 

● The screen loses color when at low health 

 

Second phase 

With the new system in place, the second phase of coding began. It was more 

thorough and useable than the first one, with its organised game coding system and 

new, more independent and coherent codes. Since timestamps had already been found 
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in the first phase, the second phase was expected to be faster than the first one. 

However, with the new game coding system in place, a need to watch more of the 

videos arose as more data needed to be gathered to complete it. In the end, the second 

phase took as much time as the first phase. Which further reinforced the notion that 

there was no time to properly and accurately code other related subjects like healing 

or enemies taking damage. 

 

The second phase created a lot more consistent and robust codes, however it wasn’t 

without its faults. As time progressed a slight shift occurred in how certain codes were 

written and used. In order to ensure an even more stable set of codes a third pass 

might be necessary, however, there was not enough time to accomplish this. 

 

The new system that had been established was followed successfully, for the most 

part. However, some unique codes were created, because the subject could not be 

described with the predetermined codes without misrepresentation. Examples of such 

unique codes include codes that describe what the different colors of the health bar 

represent in Overwatch  (2016). 

 

● White part of health bar represents character health 

● Yellow part of health bar represents armor 

 

Second phase organisation and description 

The second phase codes were also gathered into a separate document and organised. 

However, as these codes were made based on the themes already found in the visual 

elements of the games, there was not as dramatic of a shift as when the first codes 

were organised. The themes were already available. As a consequence of this, the 

codes could simply be inserted into them. With these new codes, a clearer picture 

could be seen, regarding the representation of health and health changes. 
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Finally descriptions were added to the new codes, but since most of them function 

independently, not much additional description was needed. These new descriptions 

could instead be used to explain variations in the codes, such as how much blood 

would appear on screen, or when the blood would appear on the screen. This was 

useful since not every type of blood splatter, for example, would behave the same in 

every situation. The difference wasn’t big enough to warrant new codes and could 

now be explained and documented in the descriptions instead.  

 

Duplicate codes did appear during this phase of coding. However, the structure of the 

codes resulted in smaller variations between these duplicates. Consequently, they 

were more easily taken into account. 

 

Data analysis 

In order to analyse the codes generated during phase two of the coding stage, the 

codes were read through several times in order to discover patterns for themes, 

making it a thematic analysis (Clarke and Braun, 2017). This is similar to the 

procedure done in the EPP method as it is outlined by Pitkänen (2015, pp.123-124). 

However, despite utilizing parts of the EPP method this study does not use the method 

in its full capacity as it was deemed unnecessary. The EPP method is useful for 

understanding the point of view from interviewees when combined with stimulated 

recall (p.123), but is also close to normal thematic analysis (p.123). This is the reason 

why it was only partially utilized, as the EPP method’s end goal does not align with 

the purpose of this study. Along with searching for patterns, relevant theory and 

research was used to examine the codes and help build a theoretical foundation for the 

groups found. The patterns and groups were then collected in a separate document 

whereupon they were expanded, examined and elaborated on with theory and general 

description. Finally, the groups found were then also examined with more theory and 

game design principles in the discussion section. 
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Results 
In the analysis of the codes, several patterns and groups were found, and in this 

section they will be documented and described. Related research and literature are 

used to examine and used as a theoretical basis to create these groups. Although this is 

a qualitative study, numbers have still been used from time to time in order to give a 

better understanding of the subject presented. Before explaining the groups in full, 

here they are in overview: 

 

● Low health, high health 

○ Health indicator 

○ Screen effects 

● Red damage direction indicators 

● Several different types of health indicators, more or less abstract 

● Red heart containers 

● Blood on screen 

● The edges of the screen turn red 

● Health indicator visibility 

● Red for damage 

● Health indicator location 

● Green, white and red health bars 

 

Low health, high health 

Several games distinguish between low health game states and normal health game 

states and will do this in several ways, often combining visual effects to do so. 

 

- Health indicator 

Firstly, there are visual differences in the health indicator. In this study, it was 

mostly health bars that displayed different visuals upon entering the low health 

state. Typical differences are a change of color to red, or a pulsating / flashing 

red effect. Not that other health indicators wouldn’t do anything either, one 
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common effect across the others was turning UI elements red. According to 

Zammitto (2005, p.5) the color red is correlated with danger, aggressiveness 

and blood. In the case of the health numbers, the numbers would change color. 

The body part health indicators would turn more and more red, or change to a 

red color as they entered low health. Heart containers reacted differently, with 

most of them either becoming faded or disappearing. 

 

The style of the visual elements of the communication of health would usually 

differ between games, rather than follow conventional guidelines. However, 

heart containers would usually contain red hearts. Health bars, on the other 

hand, would come in more varied colors, with most of them being white 

(n=13) and green (n=12). 

 

- Screen effects 

Screen effects, when entering a low health game state, can vary. However, 

some common ones found in this study are the edges of the screen glowing 

red, blood splatter displayed over the screen and sometimes the entire screen 

going red. Another common screen effect would be a pulsating red glow from 

the screen’s edges. However, the most common ones are red glow around the 

edges of the screen and blood splatter. As previously mentioned, the color red 

is associated with danger, aggressiveness and blood. Furthermore, the blood 

splatters that appear on the screen can be argued to be iconic and indexical 

signs. According to Begy, (2013, p.2) iconic signs imitate what they represent 

while indexical signs are physically connected to what they represent. In this 

case, blood would represent blood iconically. The blood would also represent 

a wound, indexically. 

 

High health states, on the other hand, are visualized through nothing. The 

screen is completely normal and the game is shown without obstruction 

underneath, unless the situation warrants some other effect such as water 

droplets. 
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Red damage direction indicators 

While communicating that damage is being taken is important, so is communicating 

the direction of the damage. In this study, damage direction indicator is a term used in 

order to describe screen effects that indicate the direction of the damage being taken. 

There were two types found in this study, most of them colored red. 

 

The first type was crescent shaped red lines, that would appear on the screen when the 

player character took damage and then stick around for a while to let the player know 

where they got hit from. These curved lines would show up some distance away from 

the center of the screen and would often continuously rotate around the center 

towards the direction of damage as the camera moved. There were a few instances 

were these lines weren’t red and where their shape differed slightly, but most of them 

were red. In studies on videogames and color, Zammitto (2005, p.5) discusses the 

association of colors. Red is explained to be connected to danger, blood, and 

aggressiveness. Presumably, the reason as to why so many of these damage direction 

indicators are red is to quickly and efficiently inform the player of danger and where 

it’s coming from. 

 

The second way to show where damage came from was the use of other screen 

effects. The first screen effect often used was a red glow, with flavoring added to its 

visuals depending on the type of game or genre or setting. Examples of this include a 

high tech theme in a science fiction game, or effects resembling veins. The second 

screen effect that was often used is blood splatter on the screen. When used as a 

damage direction indicator, this effect will show up closer to the edge of the screen in 

the direction of the damage. Unlike the other effects, this one will always stay in the 

same spot, while other ones might rotate towards the damage source as the camera 

move as long as they are on the screen. As stated previously, red is associated with 

blood and danger (Zammitto, 2005, p.5), so to swap out a red damage direction 

indicator to one that looks like blood should prove just as effective in communicating 
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to the player that they are getting hurt from over in that direction. In cases where 

blood is used, the more iconic and indexical characteristics of blood can be utilized to 

inform the player more clearly that they are taking damage, that they are getting hurt 

and are bleeding. In his paper Begy talks about signs and how they can function, 

which are in 3 different ways: symbolic, iconic, and indexical (2011, p.2). In this case, 

blood is an iconic sign, which means that it imitates what it represents. Blood is also 

indexically connected to wounds, since indexical signs have a direct connection to 

what they represent. The latter part is not the strongest of connections, but it still is 

one to damage direction, which blood was used for in this case. 

 

Several different types of health indicators, with different levels of abstraction 

In this study, several types of health indicators were found and coded in the 50 

selected games. Although their appearances are different, they still share the task of 

communicating the current health to the player. They are sorted by the highest level of 

abstraction to the lowest: Health numbers, health bars, heart containers, body part 

health indicator and then finally, no visible health indicator coupled with other effects 

to indicate damage. The reasoning behind this ordering will be explained along with 

what all of these terms mean. 

 

Juul (2007, p.510) argues that all content in a game can be either completely 

implemented into the rules of the game, the fiction of the game, or in a zone in 

between where the rules of the game is implemented into the fiction. Furthermore, 

according to Juul (p.513), if a player can ignore the fiction of a game, it becomes 

possible to play a game as if it was abstract. This seems like an indication that games 

with higher levels of abstraction contain less fictional material. 

 

Health numbers are numbers on the screen that indicate how much health the player 

character has left. When they reach zero, the player character dies or is taken out of 

the fight. The reason for being placed more in the abstract side of the health indicators 

is because it represents the rules of the game without connections to the game fiction. 
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Health bars still function like the numbers, however, the different visualisation of the 

concept brings this further from pure abstractness. The concept of a health bar at all is 

still rather abstract. However, with the addition of color, animation and other visual 

elements it can come closer to visualize something like blood, remaining life force, or 

stamina. However, health bars are still disconnected from the game’s story, in most 

cases. Therefore, they retain a higher level of abstraction. On another note, it can be 

argued that health bars have a symbolic relationship to player health. According to 

Begy (2013, p.2), symbolic signs are associated with what they represent trough use.  

 

Heart containers have a lower level of abstraction than health numbers and health 

bars. The abstract measurement of amount of life left has now taken on a shape with 

some stronger associations. Mechanics wise things still remain abstract as before. This 

time however the amount of health is usually less granular as the hearts often 

represent 1-4 hitpoints, depending on the game. The reason as to why it is less abstract 

is as stated before, it’s visuals now has a form with strong association. The heart 

symbols are in this case both symbolic and indexical. They are symbolic, because 

these hearts do not resemble biological ones. Begy (2013, p.2) writes that indexical 

signs have a physical connection to what they represent, and symbolic signs become 

associated with what they represent through continuous use. The symbolic hearts are 

associated with real ones, and are therefore also indexically associated with health, 

since the heart is a vital organ in the body. This form helps players identify its purpose 

without having to guess as to what it does, unlike with health bars where it can be 

hard to tell which one is for health in case of there being more bars on the screen. Like 

bars for stamina, magic, hunger or thirst and so on. 

 

Body part health indicators split up health into several body parts, which in turn 

usually function as several health bars, sometimes with special in game mechanics 

connected to one of them depleting. This is where mechanics, and not just visuals, 

also take a step away from the more abstract and moves more towards a more 

simulated approach to health. A crushed foot, with the exception of bleeding out, 

wouldn’t be fatal in most circumstances. Body part health indicators operate on a 
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lower level of abstraction than a health bar, or heart containers. This is due to the fact 

that the rules are more closely integrated into the fiction of the game. According to 

Juul (2007, p.513), if a game can be played without consideration to the fiction, it can 

be played as an abstract game. When a body part health indicator is present, a player 

can not simply ignore it in favor of only focusing on the rules. However in games 

where this is not represented, one hit to a player characters toe could result in their 

death. On the more abstract layer of “get hit, get hurt, die eventually due to a counter 

reaching zero” this makes sense, but when reality is more simulated it does not, as all 

places of the body are not equally important for survival. Some games with health 

bars or health numbers do, however, further represent reality in this aspect, although 

usually not going as far as body part health indicators. This is done by depleting the 

health bar in different amounts, depending on where the player character is hit. One 

common version of this is a “headshot” which are present in several FPS games. 

 

Some games, however, do not have a visible health indicator, which stands out from 

the rest with its absence of a GUI element to showcase current health. Games which 

utilized this type in our study would instead communicate health and damage with the 

player through other means. This one contends with body part health indicator for the 

lowest level of abstraction of all observed health indicators. Visually, this is a lower 

level of abstraction depending on the screen effects used. However,  mechanically the 

body part health indicator may take the lead depending on the underlying mechanics 

used in a game with no visible health indicator. When the game does not have a 

visible health indicator, it becomes more difficult to ignore the game’s fiction in favor 

of the pure rules, leaving it with a lower level of abstraction (Juul, 2007, p.513). The 

screen effects used to communicate damage are usually of blood splatter on the 

screen, or a red glow from the edges of the screen. There are other effects as well, 

such as screen shake, blurriness or chromatic aberration. But they do not appear as 

frequently as the first two mentioned, judging by the codes found in this study. 

Peacocke (2015, p.26) also found that blood splatters, and variations of such, were the 

most common way of communicating health among the games analyzed. 
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Red heart containers 

There were several types of health indicators observed in this study, with one of the 

more common ones being red heart containers. In every case where there were heart 

containers they were red. Due to changes in gameplay, such as entering a vehicle or 

suffering from a status effect, this could sometimes change. However, by default they 

were all red. It can be argued that the hearts, in this case, are symbolic and indexical 

signs. According to Begy (2013, p.2) symbolic signs do not resemble that which they 

represent, but has become associated with it trough use. The argument for this being a 

symbolic sign lies with the fact that these hearts do not resemble real, biological 

hearts. However, since the heart symbol still represents a heart, it is indexical as well. 

This is due to the fact that hearts are directly linked to a person’s health as the heart 

performs the vital function of pumping blood. Begy explains that an indexical sign 

bears a direct physical link to what it represents. Furthermore, according to Zammitto 

(2005, p.5), health is one of the correlations of the color red. Since all of the hearts 

found in this study are red, it can be argued that the red color represents health. 

 

Blood on screen 

In order to show that the player has taken damage, blood will sometimes appear on 

the screen, depending on the game. Out of the 50 games analyzed in this study, 15 

games used this method. This blood will either appear in fixed locations on the screen, 

or it may appear in the direction of the damage that has been taken. Furthermore, in 

some cases, the blood would only appear after the player’s health had fallen below a 

certain level. According to Begy (2013, p.2) an indexical sign is directly connected to 

that which it represents. As the blood appears on the screen when damage has been 

taken, it is likely that the blood represents a wound, if it is seen as an indexical sign. 

Furthermore, the blood may also be seen as an iconic sign. Begy writes that iconic 

signs represents an object through imitation. Therefore, the blood will in this case 

represent blood.  
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Lastly, according to Peacocke (2015, p.26) blood splatters was the most common 

method of communicating health among the games analyzed. The use of blood 

splatters was also shown to be common in this study. 

 

The edges of the screen turn red 

One common effect found was the edges of the screen glowing or turning red. 

Although, just “glowing” might be the more apt word for describing the effect. 

Nonetheless, this effect usually showed up for longer periods of time when the player 

character was at low health, and would only show up briefly if it was used for normal 

damage. The edges of the screen turning red was an often used effect in games 

without a visible health indicator, but it does also show up elsewhere as well. The use 

of red edges occured in 10 of the 50 games analyzed in this study. According to 

Zammito (2005, p.5) the color red may signify danger and aggressiveness, among 

other things. Within the context of red appearing when damage is taken, or when 

health is low, it seems fitting. 

 

Health indicator visibility 

Despite their importance, health indicators were not always present on the screen. 

And in some games, not present at all and health was communicated through other 

means instead. Some games also had additional health indicators that only showed up 

when certain conditions were met, in addition to an always visible one. There were 23 

games in which they were always present. Usually, when games didn’t have a health 

indicator visible constantly but still had one it would show up in combat or menus, 

and/or when taking damage. There were 18 games were they weren’t always visible. 

Then there were also the previously mentioned no visible health indicator at all, in 

which games communicated health and damage through other means. Usually this 

was in the form of screen effects, but in some games a game object or mechanic 

would fill that role instead. For example, power-ups acting not only as a power-up but 

also like an extra hitpoint, so when you lose it you not only lose power but also take a 

step closer to death. Out of the 50 games analyzed, 10 games did not have a visible 

health indicator. According to Juul (2007, p.513), a game can be played as an abstract 

36 

 



game if it is possible to ignore the game’s fiction and solely focus on the rules. When 

a game makes use of a health indicator, this becomes a more manageable task, since 

the rules are represented by visual means. However, when there is no visible 

indicator, the player must rely on other cues in order to know how much health is 

remaining. On another note, while some of the games only display a health indicator 

during certain situations it will still function similarly to a health indicator that is 

always visible.  

 

Red for damage 

For most effects pertaining to damage, the color red appears to be used frequently. 

Going in order from health indicators to screen effects, there is red flashes or 

pulsations, red damaged health, red outlines and red color shifts. For screen effects 

there are red damage direction indicators, both the crescent shaped lines and other 

effects. Furthermore, there is red blood splatter, red glow from the edges of the 

screen, red flashes or pulsations over the entire screen and red tinting of the screen. 

Whilst there are some different colored variants of some of these effects showing up, 

red appears more frequently. There was never a yellow glow from the edge of the 

screen or blue blood splatter. But there were sometimes white crescent lines for 

damage direction indicators, yellow damaged health or a black vignette showing up 

around the edges of the screen. According to Zammitto (2005, p.5), the color red is 

associated with danger, blood and aggressiveness. In this case, the association with 

danger is relevant due to the fact that the character is taking damage, or has low 

health. The association with aggressiveness is because the damage might come from 

an enemy attack. Furthermore, the association to blood may represent wounds. Red 

damaged health means when health bars show how much damage was just taken by 

tinting a portion of the health red, equivalent to the amount of damage taken. 

Afterwards that that portion will usually disappear. As stated above, not every game 

will do this, but there were enough to warrant mentioning. 

 

Health indicator location 
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The position of the health indicator, if it was visible, was coded for every game 

selected. As it turns out, the preferred placement of the health indicator in the 50 

games selected was in the corners of the screen, with a slight preference to the left 

side, be it the bottom or top corner of the screen. Mostly fighting games, but some 

others as well, were the only ones with health indicators along the entire top of the 

screen. There were also a few cases where the bottom middle of the screen was used, 

but it was an exception. Peacocke (2015, p.27) found that half of the health bars 

present in  the analyzed games could be found in the bottom middle of the screen. A 

fourth of them could be found in the top middle, and the rest could be found in the 

lower left of the screen. However, this study found that the most represented health 

indicator location was in the lower left corner with 11 instances in the 50 analyzed 

games. The top left corner was used 7 times. Furthermore, the bottom and top middle 

were used 6 times each. The bottom right corner was used twice, and the top right 

corner was used once. 

 

White, green and red health bars 

There were many different colors represented in the health bars found during coding. 

However, three groups stand out from the rest in amount. The largest group is white 

health bars, second largest group is green, and the third largest is red health. These 

were the most common colors when it came to health bar color, clocking in at, 13 for 

white, 12 for green and 6 for red. The color white does not have any connections to 

health, however, it does hold a connection to cleanness and purity (Zammitto, 2005, 

p.5). The color green, however, indices tranquility. Furthermore, the color red holds a 

connection to health and blood.   
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Discussion 
Upon analysis of the codes generated during observation of the 50 games selected, 

several groups emerged. Although interesting in their own right, comparing them to 

game design procedures and other related studies could prove more informative. 

 

Schell (2019, pp.267-295) discusses interface design for games. He separates the 

physical interface, such as a controller or the screen, from the virtual interface. The 

virtual interface contains the menus and score, for example. What has been referred to 

as GUI in this study is similar to what he calls the virtual interface. Therefore, an 

analysis can be made on the designs for the virtual interface he talks about and how 

that compares to the results of this study. 

 

Schell discusses how important feedback is in games and in real life, using an 

example of a floor sweeper (pp.277-279). He explains how important it is for a 

possibly fun activity to give appropriate feedback so that if feels engaging. Although 

taking damage and getting hurt might not be fun, engaging in combat and dangerous 

activities in games could be. Getting hurt is part of the experience in those cases. Thus 

receiving appropriate feedback on taking damage becomes important for the 

experience. Looking at the groups of codes found in this study, it becomes clear that 

games these days have several often used visual effects or elements to show the player 

that they are getting hurt and in many cases, where the damage comes from. 

 

One often used effect for such purposes was blood splatter on the screen. Schell 

discusses primality in design (pp.281-282), about how there are things common not to 

us but to all animals, such as touching. Schell also explains how it can be used 

favorably in touch screens. The use of a touch screen would be more intuitive than a 

keyboard, or a mouse. This is due to the fact that the use of a touch screen produces a 

result on the spot where the user touched the screen. Using blood to show that damage 

has been taken, as plenty of games have done in this study, could potentially let game 
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designers tap into this more primal side of our brains to quickly show us that we are 

hurt or are getting hurt and must deal with it. Perhaps the use of red to represent 

damage could also tap into this primalness with its resemblance to red blood, albeit on 

a weaker level than blood itself? 

 

According to Valdez and Mehrabian (1994, p.396), the colors red and yellow were 

more likely to be associated to anxiety than the colors green and blue. This might 

explain why the color red has been used in order to indicate that the player is taking 

damage, or has low health. Furthermore, they also write that red can be associated 

with exciting  and stimulating . This might further explain the use of the color red, 

since it might be more attention grabbing than other colors due to its connotations 

with stimulation.  

 

In this study, few games made use of integrated user interfaces. Llanos and Jørgensen, 

(2011, pp.2-3) describe an integrated user interface as an user interface that is a part of 

the game’s fiction. Most user interfaces existed as a part of the games’ rules instead. 

Even the games that attempted to integrate the user interface into the fiction, such as 

DOOM  (2016) where most of the user interface is absent until the Doomslayer equips 

his armor, made use of a health bar, which has a higher level of abstraction than some 

other health indicators. However, there were some games that did not make use of 

health indicators, which led to the rules being represented through the game fiction 

(Juul, 2007). Although, this is not due to the user interface being integrated into the 

game fiction, but rather due to the lack of an UI element. 

 

Peacocke (2015, p.27) discusses how effects like blood on the screen can be 

distracting. This can be seen as a disadvantage, due to the fact that a player may find it 

difficult to play a game with these effects present. However, there is an advantage as 

well. This is due to the fact that it is easier to spot, leading to the player being made 

aware that their health is low.  
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Furthermore, Peacock (2015, p. 27) discusses the position of the health indicators, and 

mentions that half of them appeared in the bottom middle of the screen. In this study, 

however, the indicators appeared in the lower left corner of the screen more often than 

any other positions. Furthermore, this only happen 11 times out of the 50 games. The 

proportions were different between the two studies. This could be due to the fact that 

this study has analyzed more games than Peacocke’s study did. Furthermore, 

Peacocke focused on FPS games, rather than choosing games randomly. 

 

There are some weaknesses to the methods utilized in this study and they will be 

discussed here.  

 

Firstly, there is a restriction of describing visual elements in detail with words. This is 

not a self imposed restriction, it is a restriction of the medium. To accurately describe 

a visual element in text would require several paragraphs or several pages depending 

on how accurately it is described. Furthermore, a complete description that will leave 

no doubt of the appearance of the subject will probably be impossible. For example, 

even if something could be summed up with the words “It looks like a sword”, there is 

still many details missing. How is the sword shaped? What color is it, on every part of 

the blade? Is there a handle, or is it only the blade of a sword? How exactly is it 

curved? Are there any scratches and if so, where, how many, and how are they 

placed? Efforts have been made during coding to give a fair idea of the subject being 

described, but it can never be perfect. 

 

Secondly, another weakness of the methods chosen is the lack of control of the videos 

used for material. To record enough relevant footage of all the games required would 

be time consuming and expensive. Therefore, YouTube videos were used. Although 

this meant that there was a quick and easy access to plenty of material, this also meant 

that research was restricted to whatever videos were available. Although there never 

was a case during this study where no research could be done, because of a lack of 

material, the possibility was still there. If the scope of future studies would be 

expanded upon and feature more niche or older games, this could become a problem. 
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Another problem that did show up three times during the project, was that the video 

that was used during the coding process was deleted from YouTube. When this 

occurred, a new video had to be found and time-stamps readjusted. Therefore, due to 

the volatile nature of the material, the videos used in this study may no longer be 

available at a later date. 

 

Additionally, some games change over time. For example, Soulcalibur VI (2018) has 

received an overhaul of the UI, going from a bronze colored frame for the health bar 

to a silver colored one, and the health bar has gained a slightly lighter shade of blue 

compared to the one used previously. In this study, data was primarily collected from 

videos that were uploaded close to the game’s release, when such videos were 

available. 

 

Furthermore, the collected data will be affected by what the researchers choose to 

document, as well as may have missed or overlooked. For example, the researcher 

may choose not to document the color a health bar changes into, only for that color to 

be of significance from a symbolic viewpoint. Additionally, the researcher might not 

notice that such a thing occurs. The authors have tried to prevent such occurrences, 

but it is difficult to completely eliminate such a possibility. 

 

Additionally, this lack of control of the material mentioned earlier also meant that 

finding certain health changes could become time consuming. Such as entering low 

health, depending on how the player played the game that may never happen in the 

video and thus a new video was needed. Searching for a specific moment in a several 

hours long video that may not even occur takes time. This could also vary between 

games. A more story driven game with less combat could make it hard to find the 

relevant material, whilst a player vs player multiplayer game could show everything 

needed within less than 5 minutes. 

 

One smaller weakness was the not so robust method of excluding games because they 

had no health from selection in the beginning of the study. The method worked, but 
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for reproduction purposes and to minimize the risk of a mistake, a more proper, 

developed game research method should be used in future studies. Furthermore, in 

order to gather more reliable data, a more developed definition of what counts as 

health and what doesn’t is also needed. Partly to select which games to exclude and 

include in the study, but also partly to make coding more reliable since some games 

include elements that blur the line. This is something to keep in mind for future 

studies. 

 

On the topic of future studies, the area of research for this study was limited in scope. 

However, there still exists many possibilities for future research. Such possibilities 

include expanding the scope of the project in different directions. Time is one, as this 

current project focuses only on 5 years. If a different timeframe would be covered, 

then a comparison of how health and health-changes have been visualized over the 

years could be made.  

 

This study focused on only health and health-changes, with a focus on the player 

character’s health and the damage the player character takes. However, a future study 

could potentially expand the scope or shift the focus to include healing, as well as 

player character death. Another aspect of the games to look at closer is other 

characters in the game, such as how allies’ and enemies’ health and health-changes 

are visualized.  

 

Additional topics could also be researched, such as how ammunition is 

communicated, or how inventory is visualized, or ally and enemy identification is 

done through visual means, for example. How graphics are used to visualize certain 

aspects or elements in games is a rather broad topic and there is plenty to research. 

 

Research can also be done on the differences, if any, between how different genres or 

types of games visualize a game state. Additionally, the possible difference in 

visualization between games made in different countries or parts of the world could be 

investigated as well. 
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Furthermore, audio was completely ignored in this study, since the focus was solely 

on the graphical feedback. However, several games included audio effects when the 

player took damage, like heartbeats, for example.  

 

Additionally, the effects of force feedback through the controllers could not be 

determined, due to the fact that such information would not be present in the videos. 

Although this could prove informative to incorporate in a study, it was outside the 

scope of this one. Such research would also require the researcher to have access to 

the games being analyzed, as well as a computer or console to run the games on. 

 

Another aspect that was not investigated was the connection that a health indicator, or 

lack thereof, could have to the game world. For example, in DOOM  (2016), the 

Doomslayer’s helmet contains the health and ammunition indicators. Before the 

Doomslayer acquires this helmet, no information regarding health or ammunition will 

be available.  

 

Lastly, the research could be expanded to take player reaction into account, in order to 

investigate how effective these methods of visually communicating health and health 

changes are. This could also allow research to be done on how well these methods fit 

in their respective games. If possible, being able to modify the same game and change 

how the elements being researched look could open up a lot of research opportunities 

as well. 

 

 

 

 

44 

 



Conclusions 

In conclusion, health bars were the most common form of health indicator, with 31 

games making use of them. Although white, green and red were the most common 

colors for health bars, the patterns are not particularly strong. Furthermore, the most 

commonly used position for health indicators was in the lower left corner. The color 

red was often used in order to alert the player to danger, either by indicating that the 

player is taking damage, or to indicate that health is low. Furthermore, most of the 

damage direction indicators were red. Most of the games had a visible health 

indicator, with only 10 of the games lacking one. Most of the health indicators, such 

as health numbers and health bars, had a higher level of abstraction. This is due to the 

fact that they represent the rules of the game, without much integration into the fiction 

of the game. 
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Appendix 
List of the 50 selected games, sorted by year. All data was collected 2019-11-29.  

PS3/PS4 = Playstation 3 / Playstation 4 

PC = Personal Computer 

NS = Nintendo Switch 

 

2014 - Ten randomly selected games from: 

< http://www.vgchartz.com/yearly/2014/Global/> 

Call of Duty: Ghosts (PS3) 

Call of Duty: Advanced Warfare (Xbox One) (Xbox 360) 

Battlefield 4 (PS4) 

Youkai Watch 2 Ganso/Honke (3DS) 

New Super Luigi U (WiiU) 

Assassin’s Creed: Rogue (PS3) 

Destiny (PS3) 

Mario Party Island Tour (3DS) 

The LEGO Movie Videogame (Xbox 360) 

Dark Souls II (PS3) 

 

2015 - Ten randomly selected games from: 

< http://www.vgchartz.com/yearly/2015/Global/> 

Minecraft (PS4) 

Middle Earth: Shadow of Mordor (PS4) 

Mortal Kombat X (PS4) 

Call of Duty: Black Ops 3 (PS4) 

Battlefield: Hardline (PS4) 

Fallout 4 (PS4) 

Rise of the Tomb Raider (Xbox One) 

Assassin's Creed Syndicate (Xbox One) 
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Halo 5: Guardians (Xbox One) 

LEGO Jurassic World (PS4) 

 

2016 - Ten randomly selected games from: 

< http://www.vgchartz.com/yearly/2016/Global/> 

Tom Clancy's Rainbow Six: Siege (PS4) 

Uncharted: The Nathan Drake Collection (PS4) 

New Super Mario Bros. 2 (3DS) 

Overwatch (PC) 

Far Cry: Primal (Xbox One) 

Gears of War 4 (Xbox One) 

Tom Clancy's The Division (Xbox One) 

Doom (2016) (PS4) 

Quantum Break (Xbox One) 

Star Wars Battlefront (2015) (PS4) 

 

2017 - Ten randomly selected games from: 

< http://www.vgchartz.com/yearly/2017/Global/> 

Call of Duty: WWII (PS4) 

Injustice 2 (PS4) 

For Honor (PS4) 

Destiny 2 (Xbox One) 

Xenoblade Chronicles 2 (NS) 

Call of Duty: Infinite Warfare (Xbox One) 

Tom Clancy's Ghost Recon Wildlands (Xbox One) (PS4) 

The Evil Within II (PS4) 

Dragon Quest XI (3DS) 

Super Mario Maker (3DS) 

 

2018 - Ten randomly selected games from: 

< http://www.vgchartz.com/yearly/2018/Global/> 
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Monster Hunter: World (Xbox One) 

EA Sports UFC 3 (PS4) 

Pokken Tournament (NS) 

God of War (PS4) (PS4) 

SoulCalibur VI (PS4) 

WWE 2K19 (PS4) 

Diablo III: Eternal Collection (NS) 

Crash Bandicoot N. Sane Trilogy (NS) 

Kirby (NS) 

Shadow of the Colossus (PS4) 
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