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Abstract 

INTRODUCTION: It is crucial to educate childhood cancer patients (CCPs) about their illness and motivate them for cancer 

treatment and treatment side-effects management. 

OBJECTIVES: This paper describes the design, development and pilot evaluation of the proposed serious game intervention 

with CCPs in Malaysia. 

METHODS: A single-centre, single-arm intervention was conducted with CCPs (n=8). Surveys were done pre-test and post-

test. 

RESULTS: The Protection Motivation Theory was used to measure the participants' motivation. Self-reported surveys with 

CCPs and caregiver dyads showed a significant increase in participants’ intention to use cancer treatment. Although the 

increase in the intention to use daily self-care and cancer knowledge survey scores was not substantial, the post-test 

caregivers' feedback revealed that the game was beneficial for their children. 

CONCLUSION: Early results of the study have shown the intervention’s potential to boost the knowledge and motivations 

of CCPs. 
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1. Introduction

1.1. Background 

Childhood cancer, the number one cause of death via illness 

in children, has a survival rate of 80% in high-income 

countries with treatment [1]. However, cancer treatment is a 

long and challenging experience for young patients [2], 

resulting in many taxing treatment side effects [3–5]. Due to 

these factors, childhood cancer patients and their families 

may not adhere fully to treatment and may even resort to 

treatment abandonment [6]. Many of these treatment side-

*Corresponding author. Email: cchai@swinburne.edu.my

effects can be managed through daily self-care, such as 

maintaining good bodily and oral hygiene [5,7], having a 

healthy diet [3,8], having sufficient fluid intake[9,10], and 

ample rest[11]. In addition, age-appropriate information on 

their illness can help children and adolescent cancer patients 

to cope with the cancer experience [12,13]. 

Play-based interventions, whether in real-life or in digital 

forms, such as serious games, can increase cognitive, 

emotional, social and physical development in children with 

chronic diseases [14]. Digital health interventions are highly 

appealing to the younger generation who embrace electronics 

and technology [15]. Even young children have become 

acquainted with interactive technology at a young age and are 

adept at using devices independently [16]. Therefore, the 

interventions developed for the young generation of patients 
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should consider using technology whenever possible, and be 

in the form of e-learning tools, m-health tools or serious 

games for health.  

1.2. Purpose of the Study 

This pilot study aims to assess and explore the effectiveness 

of a serious game intervention to motivate children with 

cancer to adhere to their treatment, encourage daily self-care, 

and educate them about cancer and cancer treatment. The 

serious game intervention is developed using theory-based 

strategies that promote healthy behaviours. This paper reports 

the development and pilot evaluation of Pets vs Onco, a 

virtual pet mobile game for young cancer patients. 

2. Research Theories Guiding the
Intervention Design

2.1. Protection Motivation Theory 

As an important aspect of the intervention is to motivate 

childhood cancer patients to go through cancer treatment, the 

Protection Motivation Theory (PMT) [17,18] was employed 

to guide the intervention’s development. This theory is a 

health belief model used to understand how and why various 

individuals respond to potential health threats to themselves 

and have been used in many health interventions to motivate 

health behaviours [19–21]. 

A person’s intention to take up a health behaviour is 

affected by seven factors divided into two categories. The 

first category, threat appraisal, consists of perceived severity, 

perceived vulnerability, intrinsic and extrinsic rewards, and 

fear arousal. The second category is the coping appraisal, and 

this consists of perceived response-efficacy, perceived self-

efficacy and response cost.  

As both childhood cancer and cancer treatment side-

effects are strong health threats, this intervention focuses on 

the coping appraisal aspect of the PMT. It should boost the 

patients’ response efficacy and self-efficacy for 1) adhering 

to their cancer treatment to fight cancer and 2) practising daily 

self-care to counter cancer treatment side-effects. 

2.2. Social Learning Theory 

Another theory that was used to shape the design of the 

intervention is the Social Learning Theory [22]. This theory 

hypothesizes that people can learn from one another in a 

social context through imitation, observation, and modelling. 

The Social Learning Theory has been utilized to teach sun 

protection to young children through observational learning 

[23] via clown characters who act as role models to convey

the desired health behaviour to pre-school children. Another

example of observational learning is the mobile application

“Veggie Maths Masters” [24], which encourages the

acceptance of vegetables in young children by depicting

characters enjoying vegetables. Therefore, the game

intervention should utilize role models to convey good health 

behaviours to children. 

3. Game Design and Development

Before developing the intervention, the researchers reviewed 

the aims and related game mechanics of digital health 

interventions for children with cancer [25] to inform the 

design of the serious game. The findings support the use of 

the following game mechanics: “fighting enemies” to 

empower young cancer patients to fight their illness, “role-

modelling” to demonstrate good health behaviours, and game 

mechanics that encourage continuous gameplay such as 

“custom avatars”, “randomly generated levels” and “virtual 

rewards”, “unlockables”, and “quests and challenges”. The 

game intervention has also been suggested to be a mobile 

game for its portability. 

The conceptual design of this game intervention [26] has 

established that the virtual pet is suitable for the game’s 

intervention as it can demonstrate the importance of daily 

self-care. A virtual pet emulates a real pet that humans can 

interact with and can take the form of an electronic toy, robot, 

or game [27]. Players can gain the confidence to improve 

their awareness of taking care of their health by taking care 

of their virtual pet [28]. Virtual pets were used as health 

interventions for children to promote health management 

such as asthma [28] and encouraged good health habits to 

prevent obesity, such as increased physical exercise and 

eating healthily [29,30]. 

The Pets vs Onco game required several resources in its 

design and development. The primary development tools 

include a game engine for creating a 2D mobile game and 

other resources such as artwork and sounds. Unity 5 is 

selected as the game engine for the development, as it 

supports the C# language. Unity 5 was chosen as it supports 

the development of 2D mobile games, and is well 

documented, with many development tutorials available. 

Adobe Photoshop was used to create sprites and user interface 

items for the artwork required. Due to the resources 

constraint, some free-to-use online image resources were 

included. Royalty-free music, sound effects, and sound clips 

were obtained from online resources. Whenever required, the 

Audacity software was also used to edit the game's audio.  

As mentioned previously, the development of the current 

game prototype [31] was guided by two theories: the 

Protection Motivation Theory (PMT) and the Social Learning 

Theory (SLT). The key game modules of Pets vs Onco are 

summarized in Table 1 below. 
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Table 1. Key Game Modules of Pets vs Onco

Game Module Description 

Pet Care Module 
(See Figure 1a) 

Related Theories: 
PMT and SLT 

• Highlights the importance of taking daily care of one’s health

• The pet has a few health statuses that the player needs to care for, such as
hunger, thirst, rest, and cleanliness

• A cancer treatment status is also included, which the player can maintain
through the mini-games module

Mini-Games Module 
(See Figure 1b) 

Related Theories: 
PMT and SLT 

• Modelled after cancer treatments to allow the player to virtually fight cancer

• The ability to fight cancer in a game can empower players to fight the disease
and also boost treatment adherence [32]

• The three mini-games are:
1) Onco Blast – modelled after chemotherapy, is a horizontal space shooter

game where the pet shoots medicine out of a rocket ship at bad cancer cells
2) Radio Beam Attack – modelled after radiotherapy, is a whack-a-mole style

game where players can tap on the bad cancer cells to blast them with a
radio beam

3) Onco Slash – modelled after surgery, in this mini-game, players can draw on
the screen to “slash” at a group of bad cancer cells while avoiding the good
body cells

• Players can earn star coins currency through playing mini-games, which can
be used at the Shop Module

Educational Module 

Related Theories: 
PMT 

• Includes a library module where players can read about basic cancer, cancer
treatment and self-care related facts

• It also includes a quiz-based mini-game where players can be quizzed on the
knowledge they can learn from the library module

• Content of these modules are written at children’s reading levels and are
phrased in a positive and child-friendly manner

Alarm Module 

Related Theories: 
PMT 

• Provides a way for players and their families to set reminders for daily self-
care such as meal times and drinking water

• It also provides reminder options for treatment-related activities such as
taking medicine, doctor’s appointments and treatment appointments

• Reminders are sent in the form of push notifications on the date and time set
by the player

Diary Module 

Related Theories: 
PMT 

• To encourage the players to reflect on their situation

• Players can write new diary entries and view their past entries

• This module asks the players to rate their emotional and physical health
statuses

• It provides a checklist of common health-related problems experienced by
childhood cancer patients such as feeling hungry, having bowel movement
problems, and experiencing pain

• Should any of these problems be checked, the pet will give basic advice to
help the players and encourage them to seek help from their family and
health care providers

• The ability to self-reflect and express themselves [15], and share their
thoughts and experiences [33], were found to help young cancer patients to
cope positively

Language Module • The game is available in three languages (English, Malay and Simplified
Chinese) to support the understanding of young children who are not fluent in
English

Pet Appearance 
Module 

• Allows the customization of the pet and pet home appearance

Shop Module • Players can use the star coin virtual currency earned from mini-games to
purchase more appearance options for their pet

Tutorial and Help 
Module 

• A tutorial is available upon the player’s first entry to the game

• The pet demonstrates all the basic features to guide the player from one
game module to another

• A help button is available on all parts of the game to briefly explain the
current screen

Incentive Module • Added to encourage the player to continue coming back to the game to play it

• Includes daily login bonuses, daily quests, daily gifts and game achievements
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Figure 1 shows the screenshot of (a) the Home Screen 

where the player can access various game modules and take 

care of their pet, and also (b) the screenshot of the mini-game 

selection screen where players can choose a mini-game to 

play. 

(a) 

(b) 

Figure 1. Screenshots from Pets vs Onco, (a) Home 
Screen where a player can access all the game 
modules, and (b) Mini Game Selection Screen 

4. Methods

The pilot study for the Pets vs Onco serious game uses a 

single-arm pretest-posttest design to test the effectiveness of 

the intervention. Eight caregiver/child dyads were recruited 

from a boarding home for children with cancer who have 

agreed to collaborate on this research. The counsellor 

approached parents of potential participants and asked if they 

would like to participate in the study. Contacts of parents who 

would like to take part were obtained. The selection criteria 

for participants are: 

• Being 6-17 years old

• Having at least one month of cancer treatment

experience before the intervention begins

• Caregiver/child dyad can communicate, understand and

read basic English/Malay/Simplified Chinese

• Having an Android mobile device with an internet

connection which the game can be installed and played

on

• Can play the game during the one month intervention

period

Patients who are in end-of-life care are excluded from this 

study. Dropout criteria for participants include choosing not 

to continue with the intervention for any reason before 

completion of post-intervention surveys, if the participant has 

passed away, or if their circumstances now restrict them from 

continuing the study.  

Due to the pandemic, the pilot evaluation was conducted 

digitally to maintain social distancing. During the first contact 

with the caregivers, they were asked to fill in the demographic 

survey to collect basic information about the participant, such 

as age, gender and how often they play mobile games. This 

survey was also used to determine if the potential participant 

met the selection criteria. Upon confirming the participant's 

eligibility, the researcher explained the entire study clearly to 

the caregivers and provided them with the information sheet. 

Informed parental consent was obtained for each participant. 

Should caregivers and participants be available, the digital 

pre-intervention surveys were linked to the caregivers and 

participants. The caregivers were then guided through the 

installation of the game to the participant’s mobile device. 

Additional assistance was provided for caregivers 

experiencing installation difficulties by SCCS. Upon 

successful installation, the in-game tutorial guided the 

caregivers and participants in playing the game. The 

participants were then left to play the game at their own pace 

for one month. 

Caregivers of participants who were still with the study 

after one month were contacted for the post-intervention 

surveys. Once again, the digital surveys are linked. Upon 

completion, caregivers and participants were asked to provide 

their feedback via the end of intervention surveys. Caregivers 

who were willing were also asked additional follow-up 

questions to elaborate on their perspective of the game’s 

impact on their children. 

4.1. Study Instruments and Outcomes 

The Protection Motivation Theory (PMT) used to inform the 

intervention’s design was also used to create two evaluation 

surveys. There were two versions of the PMT surveys. One 

version to measure the participants' intentions, which was 

designed to be child friendly, and another to view the 

caregivers’ perspective of participants' intentions. Caregivers 

of participants aged 12 and below were allowed to guide their 

children in filling the surveys. 

Three pre-intervention and post-intervention (pretest-

posttest) surveys were used in this study. 

(i) Protection Motivation Survey 1 – Using Cancer

Treatment to Fight Cancer (PMT Survey 1)

C.W.E. Chai et al.
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• A 5-point Likert Scale survey

• To measure the intention of participants to adhere to

cancer treatment to fight cancer

(ii) Protection Motivation Survey 2 – Using Daily Self-care

to Manage Cancer Treatment Side-Effects (PMT Survey

2)

• A 5-point Likert Scale survey

• To measure the intention to use daily self-care to manage

treatment side-effects

(iii) Cancer Knowledge Survey

• A 20-question multiple-choice quiz

• It was created by adapting the information on cancer

available online [34,35], which were written with

children’s reading levels in mind

• To measure the level of participants’ knowledge of basic

cancer and cancer treatment facts

After the post-intervention surveys, the participants and 

their caregivers' feedback was obtained via the End of 

Intervention Questionnaire. Questions for participants asked 

for their rating of the game and their likes and dislikes about 

it. Caregivers are also invited to discuss what they like and 

dislike and the game’s usefulness for children with cancer. 

Caregivers who volunteered were asked additional follow-up 

questions to explore their views on how the game impacted 

their children. Responses of the follow-up were transcribed 

into text for qualitative data analysis.  

4.2. Plan of Analysis 

Descriptive statistics were used to summarize the results 

obtained from the pre-test and post-test surveys: PMT Survey 

1 (cancer treatment), PMT Survey 2 (daily self-care) and the 

Cancer Knowledge Survey. Individual t-tests were used to 

determine if there are any significant differences between the 

responses of the caregiver and child participants for the PMT 

Surveys. Paired t-tests were used for hypothesis testing to 

compare the results between pre-and post-intervention for 

PMT Survey 1, PMT Survey 2 and Cancer Knowledge 

Survey.  

For the End of Intervention Surveys and Follow up 

Questions for gathering feedback, the responses for yes or no 

questions, and the participants’ ratings of how much they 

liked the game, were described with descriptive statistics. 

Qualitative feedback from both child and caregiver surveys 

and the follow-up done with caregivers were reviewed and 

coded for thematic analysis. Main themes were identified 

from the coding done, and the final codes were arranged as 

sub-themes within these main themes. 

5. Results

5.1. Demographics 

As of November 2021, 11 participants have been approached 

for the study from a single centre. Of these participants, ten 

had consented to participate; however, two had dropped out 

due to varied circumstances. Results from the 8 participants 

who have completed the intervention are presented in this 

paper. 

Figure 2. Flow Diagram for Design of Study 

There are four male participants and four female participants. 

The participants’ ages range from 8 to 16 years old (M = 

12.38, SD = 2.87). Caregivers reported that five participants 

played mobile games daily, two played several times a week 

but not daily, and one participant played around once a 

month. Table 2 shows the participant overview reported by 

the caregivers. 

To monitor if the participants play the game during the 

intervention, Pets vs Onco can keep track of the activities 

performed by the participants during gameplay. These 

activities were compiled into an action log file which was sent 

to a secured server that only the researchers could access. 

From the action logs received, it was confirmed that all the 

participants played the game regularly during the intervention 

period. 
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Table 2. Participant Overview 

Participant Age Gender 
Frequency of playing 
mobile games 

1 14 Male Daily 
2 11 Female Daily 
3 13 Male Daily 
4 14 Female Once a month 
5 16 Male A few times a week 
6 8 Male Daily 
7 8 Female Daily 
8 15 Female A few times a week 

5.2. Results for Protection Motivation Theory 
(PMT) Surveys 

Difference between Caregiver and Child Survey 
Scores 
PMT Survey 1 results comparing the scores of children and 

caregivers' responses indicated no significant difference 

between the answers for ‘the intention of using cancer 

treatment to fight cancer’. There was also no significant 

difference in PMT Survey 2 for ‘the intention of using daily 

self-care to manage treatment side effects’. 

Hypothesis Testing 
Based on the individual t-tests conducted earlier, no 

significant differences were found between the intention 

values between the children and caregivers. Therefore, the 

one-tailed paired sample t-test was performed to compare the 

pre-and post-intervention results of both Protection 

Motivation Theory (PMT) Surveys used the average values 

of the responses from each caregiver and child dyad. 

For the PMT Survey 1 to determine the participants’ 

intention of using cancer treatment to fight cancer, there was 

a significant increase in the scores for the pre-intervention 

results (M = 4.25, SD = 1.06) and the post-intervention results 

(M = 4.81, SD = 0.40); p = 0.0327. It indicates that the 

evidence is strong enough (p < 0.05) to suggest that the game 

intervention has affected the participants’ motivation to keep 

up with their cancer treatment. 

On the other hand, for the PMT Survey 2 to determine the 

participants’ intention of using daily self-care to manage 

treatment side effects, there was no increase in the scores for 

the pre-intervention results (M = 4.06, SD = 0.93) and the 

post-intervention results (M = 4.06, SD = 0.68); p = 0.5. It 

indicates insufficient evidence (p > 0.05)  to suggest that the 

game intervention has affected the participants’ motivation to 

use daily self-care to manage their cancer treatment side 

effects. 

5.3. Results for Cancer Knowledge Survey 

For the Cancer Knowledge Survey, the results of each 

participant for the pre-and post-intervention surveys are 

depicted in Table 3 below. 

Table 3. Summary of Cancer Knowledge Survey Pre-
test and Post-test Results 

Participant 
Pre-Test 
Language 

Pre-Test 
Total Score 
(100%) 

Pre-Test 
Level of 
Understanding 

P1 Malay 35 None 
P2 Malay 40 Poor 
P3 Malay 40 Poor 
P4 Malay 85 Excellent 
P5 Malay 60 Good 
P6 Malay 90 Excellent 
P7 Malay 70 Good 
P8 Malay 65 Good 

Mean (SD) 
60.63 
(20.95) 

Participant 
Post-Test 
Language 

Post-Test 
Total Score 
(100%) 

Post-Test 
Level of 
Understanding 

P1 Malay 40 Poor 
P2 Malay 85 Excellent 
P3 Malay 40 Poor 
P4 English 55 Satisfactory 
P5 Malay 65 Good 
P6 Malay 80 Excellent 
P7 Malay 70 Good 
P8 Malay 80 Excellent 

Mean (SD) 
64.38 
(17.81) 

The observations indicate a minor improvement in overall 

scores and the level of understanding for participants during 

the post-test. Another observation was a stark decrease in 

Participant 4 (pre-test score = 85%, post-test score = 55%). 

The participant’s understanding of the question may have 

been affected by the language chosen (pre-test taken in 

Bahasa Melayu, post-test taken in English), resulting in the 

decrease. 

A one-tailed paired sample t-test was performed to 

compare the participants' pre-and post-intervention results of 

the Cancer Knowledge Surveys. There was no significant 

increase in the scores for the pre-intervention results (M = 

60.63, SD = 20.95) and the post-intervention results (M = 

64.38, SD = 17.81); p = 0.3172. 

The surveys were done online with multi-language 

options. Participants were free to change the language of the 

survey form as they liked. Due to this, Participant 4 was 

allowed to take the survey in a different language during the 

post-test.  

Therefore, the one-tailed paired sample t-test was repeated 

to compare the participants’ results for the Cancer Knowledge 

Surveys, excluding Participant 4. The improvement in scores 

was more evident as seen from the scores for the pre-

intervention results (M = 57.14, SD = 19.97) and the post-

intervention results (M = 65.71, SD = 18.80); p = 0.1240 is 

small. 

The evidence is not strong enough (p > 0.05) to make a 

conclusive recommendation that the game intervention has 

impacted the participants’ knowledge of cancer and 

treatment. 
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5.4. Results from End of Intervention Survey 
and Follow up Questions 

Descriptive Statistics 
All caregivers (n=8) who have answered the feedback survey 

agreed that Pets vs Onco was useful and helpful for children 

with cancer. In addition, all caregivers (n=8) decided that the 

game was useful and practical for their child. 

All caregivers who agreed to the follow-up (n=6) have 

agreed that they have noticed positive differences in their 

children after playing the game. All caregivers (n=6) agreed 

that the game encouraged their child to keep up with 

treatment and perform daily self-care. All caregivers (n=6) 

also decided that the game has helped improve their 

children’s knowledge about cancer and encourage 

conversation and discussion about this topic between them 

and their child. 

Game Ratings 
Participants were asked to rate the game on a scale of 1 to 5: 

‘1-strongly dislike’, ‘2-dislike’, ‘3-feeling neutral’, ‘4-like’, 

and ‘5-strongly like’.  

Overall, most participants liked the game (Mean = 3.75, 

SD = 1.299). Out of the 8 participants, 3 (37.5%) strongly 

liked the game (rating of 5), 2 (25%) liked the game, 2 (25%) 

felt neutral about the game, while only 1 (12.5%) strongly 

disliked the game. When the participants were divided into 

two groups based on age, it can be seen that younger 

participants (M = 4.75, SD = 0.433) enjoyed the game much 

more than the older participants (M = 2.75, SD = 1.090). It 

may indicate that the game is better suited for a younger target 

audience and will require additional content to appeal to the 

older participants.  

In this sample, gender does not strongly influence the 

game's rating, with a mean of 3.75 for both gender groups. 

Thematic Analysis 
The responses obtained from intervention surveys and 

follow-up questions were reviewed and analyzed for codes. 

Codes identified were categorized into sub-themes and used 

to identify main themes. 

The main themes identified are: 

(i) Impacts on Cancer Treatment

(ii) Impacts on Daily Self-care

(iii) Other Benefits of the Game

(iv) Likes about the Game

(v) Dislikes about the Game

(vi) Feedback/Suggestions for Improvement

(vii) Others

The main themes, sub-themes, frequency in which they 

were mentioned, and examples found in the thematic analysis 

are depicted in Table 4 below. 

6. Discussions

This article describes the development and pilot evaluation of 

Pets vs Onco, a mobile game for educating young cancer 

patients about their illness and motivating them to keep up 

with their cancer treatment and daily self-care.  

Quantitative survey results showed a significant increase 

in the participants’ intention to use cancer treatment to fight 

cancer. However, there was no substantial change for the 

participants’ preference to use daily self-care to manage 

treatment side effects and the Cancer Knowledge Survey 

scores. 

The quantitative survey did not depict any improvement in 

the participants' intentions to use daily self-care; however, the 

caregivers’ feedback showed that the game positively 

impacted the participants’ use of daily self-care. The 

participants’ quantitative pre-test and post-test surveys were 

self-reported motivation or belief in themselves to perform 

daily self-care, which has the tendency to be affected by their 

physical or emotional state at the time of the responses. On 

the other hand, the caregivers’ feedback was based on their 

continuous observation of their children’s abilities and 

attitudes towards daily self-care. 

The game had an average rating of M = 3.75 out of 5 stars 

among the 8 participants. Grouping the participants by age 

highlighted that young participants (M = 4.75) enjoyed the 

game more than older participants (M = 2.75). There was no 

influence on the scores when participants were divided by 

gender (M = 3.75) for both gender groups.    

The thematic analysis results show that the virtual pet 

game was able to help in terms of cancer treatment. Most 

participants and caregivers highlighted that the game had 

educated about cancer and cancer treatment and helped 

motivate participants to go through their treatment.  

The game also impacted the participants' daily self-care; 

caregivers pointed out that children became more motivated 

to perform daily self-care and were more independent and 

punctual. The game also benefited the participants in various 

ways, such as helping them pass the time during treatment, 

opening conversation about cancer and treatment, cheering 

the participant up, and easing their stress.  

Participants and caregivers liked the game for various 

reasons; the main reasons were the attractive graphics and 

benefit children with cancer. However, it was also pointed out 

that the game can get boring after a while and that there are 

words that may be difficult to understand for younger 

children. Improvements suggested include more mini-games 

attractive to young players and lessening the difficulty of the 

terms used to boost understanding.  

7. Limitations

Our study has some limitations. For instance, as the same 

group of children used the same questions (Cancer 

Knowledge Survey) twice,  a learning effect might have 

impacted the survey score. Also, there might be particular 

order effects in answering the survey that could play a role in 
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determining the learning effects in our experiment. We 

believe that due to the time difference of one month between 

the pre and post-test, it was unlikely that participants could 

remember their earlier responses to the survey questions 

though we cannot completely ignore the learning effects. 

Further investigation is needed to generalise the findings of 

our pilot study. 

8. Conclusions and Future Work

In conclusion, survey results suggests that the game Pets vs 

Onco can significantly increase the motivation of children 

with cancer to use cancer treatment to fight cancer. According 

to the end of feedback surveys and the follow-up questions, 

we can see that the game positively impacted the participants 

in terms of using cancer treatment and performing daily self-

care. The game was also liked by caregivers and enjoyed by 

the participants, especially the younger ones. Pets vs Onco 

will need to be extended in terms of gameplay content to 

address the feedback for improvement, engage the 

participants better and allow the game to be played for a 

longer period. 

 The pilot study outcomes support future work. The current 

work recruited of participants from Sarawak may not 

generalize the impact of the game for children with cancer. 

Further research is needed to evaluate the game on a larger 

scale. The recruitment for future studies may have a waitlist 

control group and should also be extended to multiple 

locations to boost diversity and the number of samples. 
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Table 4. Thematic Analysis - Coding Themes and Sub-theme Frequencies and Examples 

No. Theme Sub-theme Frequency Examples 

1 
Impacts on 
Cancer 
Treatment 

The game teaches about 
cancer and/or treatment 

17 

“…the game taught my son about my son’s cancer 
treatment completely.” 
“…she knows chemotherapy treatment kills cancer 
cells in her body.” 

More motivated about 
treatment 

7 

“…making him stronger to fight the disease and 
recover completely.”  
“…he believes that the disease can be cured if he does 
the treatment.”  

2 
Impacts on 
Daily Self-care 

More motivation for daily 
self-care 

7 

“…after eating, he took his own medicine, he went to 
take a shower.” 
“…he is now diligent in taking care of his teeth and 
taking a shower too. [laugh]” 

Becoming more punctual 
(about daily self-care & 
medication, or in general) 

4 

“…she can remember when she needs to eat, drink 
milk and take medicine.” 
“He is more punctual in comparison. …he often asks if 
the time is right to take his medicine. [laugh]” 

The game teaches about 
daily self-care 

1 
“She drinks milk every day. …she knows now why she 
needs to drink enough water every day.” 

3 
Other Benefits 
of the Game 

The game helps to pass the 
time (during treatment and in 
general) 

5 

 “Sometimes I see her playing this pets game while she 
is undergoing chemo treatment if there is nothing to 
do.”  
“Playing this game, I did not feel bored during my 
treatment.” 

The game opens the 
conversation about illness 

5 
“…he thinks that this (cancer and treatment) is 
important to share and understand.” 

The game cheers child up 3 

“He can’t play outside. …if he doesn't play games, he's 
just bored; if he plays games, he's a little happy.”   
“…when she first started playing this pets game, it was 
really fun for her. …she is very cheerful to play this 
game.”  

Playing the game eases 
stress (from illness and other 
stressors) 

2 

“…he forgot about the illness while playing the game.” 
“Also, while the doctor [laugh] was lecturing her due to 
not complying with the rules set by the doctor, I see her 
hands keep playing this game. [laugh]” 

More motivation in life 1 
“(The game) taught my child the meaning of a better 
life despite having cancer and work harder to heal and 
become stronger.” 

4 
Likes about the 
Game 

The game has attractive 
graphics 

3 
“I love the colours in this game. The colours in this 
game are very attractive.” 

The game can be beneficial 
for children with cancer 

3 
“Opens one’s mind and adds more knowledge to my 
son’s current life.” 

The child enjoys virtually 
treating and fighting cancer 

1 “I love this game to treat cancer and to fight cancer.” 

The child enjoys taking care 
of the pet 

1 “(I like) Giving the cat food (in this game).” 

The game reminds the child 
of a popular mobile game 

1 “This game is like Talking Tom.” 

5 
Dislikes about 
the Game 

The game is boring or gets 
boring later 

7 
“Fun. But sometimes boring. 
“Not interesting.” 

Game is difficult to 
understand for younger 
children 

2 
“(The game has) too many words, made my head 
dizzy.” 

6 
Feedback/ 
Suggestions for 
Improvement 

The game can be improved 3 
“Just include the latest games the kids are interested 
in.” 
“Reduce the use of difficult to understand words.” 

7 Others 

The child is curious about 
cancer and treatment-related 
information 

2 

“…he’s the curious sort who likes to ask questions.” 
“…sometimes she asks me something I don't know 
and don't understand. I say search it on Google... 
[laugh].” 

The child had problems 
putting the game down 

1 
“Sometimes when she is told to eat, she is still busy 
playing this game, though.” 
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