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Abstract

Personal hygiene is crucial for each human being as they have their way of maintaining them daily. While one person
can maintain their hygiene, they are still prone to diseases that others can spread. Performing daily hygiene is mostly
about habit. Habit is a settled or regular tendency or practice, especially one that is hard to give up. To change from
one habit to another, we need a constant reminder. The development of information technology provides a more
convenient way to do reminder activities. Apps such as Habit Tracker, Sure Wash, and Epic To-Do List are available
freely in Google Play Store and Apple AppStore. Although many gamified reminder applications exist, most of them
only work on one individual. While for daily hygiene, the problem is not only the individual habits but also the society.
This study improved the awareness of personal hygiene by building gamification software. We use the Octa lysis
framework to analyze and design the software, using three levels: data collection, calculation, and analysis from 47
respondents using the Octa lysis 8 core drive measurement. The evaluation period was carried out for 14 days using
30 respondents by analyzing Pre-test Vs. Post-test using HMSAM. Finally, this study showed a significant increase
in changes in daily personal hygiene with an average of 82%, which concluded that a mobile application equipped
with a reminder feature for particular groups could trigger other people to do the same.
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1. Introduction

Personal hygiene is crucial for each human being as they have their way of maintaining them daily (Delea et al. 2020).
It is an action to maintain the cleanliness and health of a person for his welfare, both physical and psychological.
Personal hygiene includes hygiene and health of the skin, feet, hands, nails, teeth, mouth, hair, eyes, ears, and nose,
or we can say that it is an effort to maintain the cleanliness of the body from head to toe (Desai and Goel 2018).
Several steps can be taken in carrying out personal care, such as proper hand washing, which is an action that is highly
recommended by the World Health Organization (WHO). Lack of adherence to the most relevant personal
recommendations, namely hand hygiene, to avoid several infectious diseases (Tariq et al. 2020). Diseases coming
from a lack of personal hygiene still hold imminent threats to society. For instance, despite remarkable progress over
the past few years, the diarrheal disease remains the leading cause of death in children worldwide. Every year, young
people aged 60 months who get diarrhea have caused 700,000 deaths (Fischer Walker et al. 2013). All this is mainly
because of one individual's inability to maintain daily hygiene.
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People can have health problems and are susceptible to various diseases, while some do not realize the causes.
Infectious diseases such as MERS, Ebola, and SARS pose a high threat to global health. Then with the emergence of
COVID-19 in December 2019 (Singhal 2020). COVID-19 is a disease caused by the SARS-COV2 virus, first
discovered in Wuhan, China, in 2019. Fever, fatigue, and dry cough are common symptoms of COVID-19, and the
worst consequence for humans is death (Yang et al., 2020). World Health Organization (WHO) and nations are
intensely campaigning on how to prevent the spread of COVID-19 by doing personal hygiene

The issue of personal hygiene must be done every day, but sometimes it is still considered less important. Lacking
public knowledge about personal hygiene makes healthy living behavior challenging to apply in the community (Gray
2018). Doing daily hygiene is mostly about habit. Habit is the effect of learning that is done gradually from a regular
pattern of behavior (Stawarz, Cox, and Blandford 2014). There must be a reminder to change from one habit to another
to remain consistent. Research in Indonesia shows that the habit of littering will be carried out again by someone if
there is no reminder (Aprinta B, Syamsiah, and Hernofika 2017). While in everyday health studies, promote habit
change with reminders such as in the area of diet (Zia et al. 2016), daily exercise (Swisher et al. 2015), and daily
hygiene (Mohammed et al. 2019).

The development of information technology provides convenience in carrying out reminder activities. Applications
such as Sure Wash, Habit Tracker, and Epic to-do list can be downloaded on Google Play Store and Apple AppStore.
For example, one application, Sure Wash, directs users to seven steps of hand hygiene, shows each position, and
allows users to practice. In addition, there is a video to check the user after completing all the steps and give the
percentage result from it (Higgins and Hannan 2013). Gamification creates strategies that are used to improve
organizational processes. The use of mechanical and dynamic games in several environments and applications
contributes to increasing the motivation, loyalty, participation, and commitment of members of an
organization(Jurado, Fernandez, and Collazos, 2015). Gamification has different from games. The characteristic
difference between gamification seriously lies in the design intent(van Gaalen et al., 2021). Gamification in the health
context allows for user engagement and increases engagement in health solutions. It includes the fun aspect of the
gaming experience so that boring activities become fun and exciting. Gamification in health also helps to help users
acquire positive emotions such as contentment, attachment, and self-esteem(Sardi, Idri, and Ferndndez-Aleman 2017).
Research that describes information systems can support the performance of health workers using gamification to
increase awareness of hand hygiene, with the result that health workers assume that it can impact performance. But
this research unites and improves daily personal hygiene focusing on each individual with the same goal of motivating
and engaging everyone(Marques et al., 2017). Involvement of community members or a community in the planning,
implementing, and evaluating targeted hygiene messages. Other findings conclude that behavior change programs that
match the needs of a community or a community can be well received for positive behavior change(Qazi and Anwar
2021)(Andrade et al. 2019). Now there is an amalgamation of the reminder software with the gamification approach.
Gamification is the use of game components and design principles for non-game situations. There are elements related
to the game, such as points, levels, narration, and other motivational visuals (Cheong, Filippou, and Cheong 2014).
Although there are many reminder applications in the form of gamification, most of these applications are only focused
on one person. The problem for daily hygiene includes the community (Bryndin 2017) (Brewis et al. 2019) (Ah Han
2019), The use of gamification in the health sector creates increased motivation and engagement (Pereira et al. 2014).
The eight core drives are divided into two groups: the right brain, which characterizes creativity, and the left brain,
which describes analysis. And it is divided into two parts, namely a black hat and a white hat(Yu-kai Chou n.d.).

Until now, no present studies or practical reminder software works on a group basis. This study will answer the
deficiencies and create a mobile-based gamified software that serves as a reminder of daily cleanliness individually
or in groups. We believe that setting reminders for a particular group will trigger others to do the same thing the other
person did in that group. This mobile application is also equipped with various gamified features that will ensure users
remain connected with the application.

2. Methods

Information systems designers increasingly use engagement techniques to improve user experience and should always
be considered in user-centered studies (Mallin and Carvalho 2015). We designed this gamification software using a
combination of sequential software development phases with gamification. The research methods in this study are
shown in Figure 1.
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Figure 1. Research methods

2.1 Participants
The player will play daily hygiene gamified software as participants between the ages of 15 to 64 years old. This age
range is considered a significant period of productive age (Yuniati and Kamso, 2021).

Number of Participant for Each Community Sex Type of Total Initial Player Experience in Game/Online Environment

High Never
14.1% 16.2%

Group 4
23.4%

Group 1
31.9%
Male

40.4%

Low
8.1%

Midle
Female 27.3%
59.6%

Group 3
21.3%

Neutral

Group 2 343%

23.4%

Figure 2. Player's Demography by Grade, Sex Type, and Game Experience

The number of participants in Figure 2 who filled out the questionnaire consisted of 47 participants, divided into the
study group of 15 people, the teacher group of 11 people, the sports group of 11 people, and the choir group of 10.
Participants experience of each game element showed ignorance as to the highest percentage, namely 34.3%.
Therefore, the game elements in this game application need to be adapted and easily understood by the age group
targeted in this study, resulting in a game application that can significantly impact gamification in community-based
daily personal hygiene.

2.2 Pre-Processing

The first thing to do in pre-processing is data selection. The attribute is selected in the form of questions divided into
three parts: user experience with game elements, eight-core drive Octa lysis, and aspects of daily personal hygiene.
Furthermore, data cleaning is carried out to remove data that has missing values or incomplete data. For example, in
the questionnaire, there are questions that participants do not fill out. Finally, perform data transformation to be

transformed and saved into a form that will be applied to the tools used in the Octa lysis Framework (Agarwal 2014).

2.3 Octa lysis Framework

In this study, we develop a mobile-based Daily Personal Hygiene using Octa lysis Framework (Yu-kai Chou n.d.).
Octa lysis is a gamification framework to discover how gamification can improve life in various aspects. Yu-Kai Chou
proposed this model. The Octa lysis framework takes the shape of an octagon where each side represents a core drive.
Apply three levels starting from levels 1 - 3. Level 1 contains an analysis of 8 core drives based on a questionnaire.
Level 2 is a differentiation from the previous level, entering each predetermined game element into four phases:
discovery, onboarding, scaffolding, and endgame. Finally, at level 3, each type of player is analyzed against each
phase at the previous level 2.
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2.3.1 Level 1 of Octa lysis

The determination of the questionnaire accommodates eight-core drive Octa lysis using selected respondents with a
sample of 47 of four communities or community groups. The 5-level measurement scale uses a Likert scale, with the
lowest score of 1 and the highest being 5 (Joshi et al. 2015). The weighted score is used to give weight to the score
resulting from multiplying the Likert scale score by the number of respondents who chose the statement item. The
score results are then added and given a predicate according to the specified category. Determining the predicate is

done by the following mechanism.

Table 1. Octalysis Conclusion

Octalysis Core drive Questionnaire Score | Octalysis Scale | Octalysis Score
Epic Meaning and Calling 181 8 64
Development and Accomplishment 194 8 64
Empowerment and Creativity 179 7 49
Ownership and Possession 200 9 81
Social Influence and Relatedness 175 7 49
Scarcity and Impatience 175 7 49
Unpredictability and Curiosity 180 7 49
Loss and Avoidance 180 7 49
Skor Total 454

Table 1 is the Octa lysis score of the eight-core drives tested based on the Octa lysis scale measurement predicate
using the Likert scale data conversion process. The total score in the table above is 454, which in Figure 3 is entered
into the Octa lysis tools. Shows the part of each core drive that has its value.
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Figure 3. Octa lysis Tools
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Measurements using Octa lysis showed a score of 454 with the label Proud of you and Good Motivation, which
indicates a balanced experience between white hat and black hat core drives and having a good balance between left
and right brain core drives gives good results. And have a balance between intrinsic and extrinsic motivation.

2.3.2 Level 2 of Octa lysis

Based on the user motivation gap analysis of the eight-core drives Octa lysis level 1, it was determined that the three
core drives implemented consisted of core drive 1 with an accurate statement of 8 with an Octa lysis scale value of
high core drive 2 with a statement score of 8 with an Octa lysis scale value of high and core drive 4 with a statement
score of 9 with a very high Octa lysis scale score. All the predetermined core drives and the game elements are
implemented into the community-based daily personal hygiene software built. Game elements are obtained from 8
Octa lysis core drives. Furthermore, the game elements are entered into 4 phases at level 2 Octa lysis. Consists of the
Discovery phase, Onboarding phase, Scaffolding phase, and Endgame phase. The first phase, namely the discovery
phase, is shown in Figure 4.

+ Elitism

. +Humanity Hero
+ Status Paints

+Badges

‘ + Leaderboard
Epic Messning
unership Phase sl

Phase o Onboarding """ eemershin Phase Social

Discovery " . Scaffolding Phase Cis

Endgame e
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Scanciy Urpredictability Scarcity Urpredictakility Scarcity Ungredictabilicy

Figure 4. A phase of Octa lysis Level 2

Users, when entering the application, are immediately given game elements in the form of Avatar, and Narrative,
where the user chooses the character of the application used and is given an explanation of the mission of a game that
must be passed and an explanation of the mission carried out. After going through the stages of the game element, the
last user gets a random reward in the form of an initial reward after passing the stages. Furthermore, after the Discovery
phase has been determined, entering the Onboarding phase is shown in Figure 5. Users begin recognizing the game's
main plot and mission in this phase. The game elements applied and displayed in this phase are status points,
leaderboards, and badges. The user enters the main page, which shows status points. Furthermore, after the Onboarding
phase has been determined, enter the Scaffolding phase is shown in Figure 6. This phase is where users start using the
application after going through the previous phases, namely, to get to know the main plot and mission of the game
used. The game elements applied in this phase is Elitism. Furthermore, after the Scaffolding phase has been
determined, entering the Endgame phase is shown in Figure 7. This phase aims to keep users using this game
application after achieving the goals. The game elements applied in this phase are Humanity Hero, where users get
periodic notifications about daily personal hygiene that needs to be done regularly.

2.3.3 Level 3 of Octa lysis

The type of each player can be identified by distinguishing the type of player: Achievers, Explorers, Socializers, and
Killers. The four types of players are adapted to those at level 2 Octa lysis. This level is shown in Table 2.

Table 2. Level 3 Octa lysis

Type of Player Characteristic Feature Offered
Achievers In a hurry to level up or get badges High score; badges for each
achievement
Explorers Want to find new things Reach a certain level and unlock the
next stage.
Killers Wanting to impose their will on others with a Compete to earn points
desire to defeat them
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Achievement by goals set in the game and based on accumulating experience points or levels. Explorers delight in the
possibility of a better understanding of how they operate or in the context of game mechanics. Lastly, Killers use
games to satisfy other players by collecting points from each player (Gatautis 2021).

3. Results and Discussion

Develop and apply a gamification approach in the context of community-based daily personal hygiene that can be
applied in the community. You have successfully created a game and taken measurements using two evaluations. The
first is with internal tests comparing the goals set at the beginning with the implementation results. The second is

measuring the impact obtained by a community with a community-based daily personal hygiene game application.

3.1 Evaluation of Context

This phase reflects the translation of the ideation part into a more detailed and visible product. The phase also
recommended the rapid development of prototypes in paper prototypes, sketches, or wireframes. The flow of the
implementation described using the wireframe below is carried out based on the level 2 Octa lysis flow, which consists
of phases, wherein each phase has applied game elements.

G20 O - - e B

Personmnal Hygienae
Cormrmuamity
So Wihat Aarc YWou
WWOItimg For 7 lets do
iy persomal hhwgiemne

Figure 5. Welcome Screen

When the user opens the application, as shown in Figure 5, the user is on the main page. Here users are presented with
game narrative elements and need to register as a user and log in. The gamification element applied is in the form of
a narrative to promote a healthy lifestyle and influence Core Drive 1, namely epic meaning & calling. This picture
describes the discovery phase. Narratives found on the opening page of an application provide explanations and
invitations or feel called to carry out daily community-based personal hygiene. The display is beautiful so that the
summoned and the user can find out how the plot is depicted in the game. The game elements aim to make users feel
interested and called to continue playing the game.
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Figure 6. Activity Question & Result Screen
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When the user opens the application and enters the main page, as shown in Figure 6, the user is presented with an
activity page to ask questions. The first part is presented with a choice of which body part will be carried out for each
user. Furthermore, there is the application of elitism game elements. Users can be motivated when they have completed
it, continue to the next level, and invite others to do the same. This is done from when it is finished until the game's
final stage. It provides notifications to other users in the group chat, indicating that the user has completed the level
used. Each question that has been done will get a total score when the user has completed daily personal hygiene
properly. Users can see their abilities results in each question at level 1. Suppose the answer is correct and has been
done to each question regarding daily personal hygiene. In that case, it can be continued to the next level, level 2. At
the level stage before entering the question, the percentage of answer results is displayed first
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Figure 7. Leaderboard Screen

The Leaderboard screen is seen in Figure 7. Users can see the total score of individuals and others so that users will
feel rewarded for consistently improving scores to stay on top of the leaderboard. Each display on the leaderboard
displays a profile picture, name, score, and rank. Inside, this leaderboard screen provides information about a person's
success and ability to compare with other users. Leaderboards encourage someone to try to understand that he should
not be left behind by other users.

Rank : 3 Score @ 100
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=
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- = (1 ']
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Figure 8. Profile Screen

In the profile menu, as seen in Figure 8, there are game elements in the form of badges that are applied to it.
Additionally, there are game elements in the form of a rightful heritage, which are applied to the profile page apart
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from badges. Applying game elements in the form of rightful heritage can motivate users to see the status points
obtained and their position on the leaderboard for status rankings. In addition, the application of badges on one profile
relates to the previous game element, namely rightful heritage. Still, on this badge, the user can access it in the form
of an award.

- R

Figure 9. Notification Group Chat

Group Chat Notifications are an implementation of game elements in the form of appointment dynamics, as shown
in Figure 9. Users will receive notifications periodically to ensure users stay in a game.

3.2 HMSAM Measurement Scales Result

The player will play daily hygiene gamified software as participants between the ages of 15 to 64 from 4 different
groups: a sports group, primary school teacher, choir group, and recitation group. The mobile app was installed using
a directly shared APK. We managed to have 30 participants and were treated as our initial participants. The evaluation
period took place for 14 days. In the HMSAM, seven points represent the measurement scale. (Table 3) A person's
desire to use an information system is determined by how much curiosity (curiosity) and feeling of pleasure one gets
when using the system (joy). Still, it is also influenced by the perceived ease of using the system (perceived ease of
use). Use), how much the user sees the benefits obtained (perceived usefulness), how deep a person can get carried
away when using the system (immersion), the control that the user has (control), and which influences the desire to
continue to use the system. Based on as seen as Figure 2 shows the results of the user's pre-test of knowledge about
game elements. The highest result shows that 34% do not know about game elements contained in other applications.
So, in this study, we provide several elements of daily personal hygiene games that can have an impact on community-
based daily personal hygiene.

Table 3. HMSAM Measurement Scales Result

Measurement
No. Group . . Perceived Perceived Behavp ral Total
Joy Control | Immersion | Curiosity | ease of Intention

se usefulness to Use Score
1. | SportB 79.23% | 81.43% | 85.12% 77.12% 85.20% 86.20% 82.83% | 82.45%
2. | Gempita 86.59% | 79.65% | 82.40% 83.20% 82.67% 84.26% 79.26% | 82.58%
3. | Alhidaya | 74.21% | 81.23% | 83.20% 85.40% 82.20% 83.65% 84.73% | 82.09%
4. | Sukawargi | 84.21% | 85.70% | 78.20% 81.20% 78.20% 79.50% 81.20% | 81.17%
Total | 81.06% | 82.00% | 82.23% 81.73% 82.07% 83.40% 82.01% | 82.07%
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The total percentage yield of all calculated scales is 82.07%. The highest group result is perceived usefulness using a
scale of 81%, with the lowest group measurement result being 77.31%. The score for how deeply someone is carried
away (immersion) is 81.22%, and what affects the desire to use continuously (behavioral intention to use) is 81.43%.
If interpreted from the measurement of the scale, the group agrees that they want to use it in the future. These results

also show that daily personal hygiene gamification can positively impact changes in health behavior.

4. Conclusion

We researched gamification's effect on users' daily personal hygiene, especially in a community, which ultimately saw
the impact of using this software. We make daily hygiene gamified software carefully incorporating what game
elements are included in a game to increase their motivation to do daily personal hygiene and keep practicing
maintaining better daily personal hygiene. The results show that by adding gamified elements into the non-gamified
context in the software, we can achieve all the goals set and which ultimately have an impact or impact on the daily
personal hygiene of a person in a group. Target users aged 15 — 65 who can engage in fun daily personal hygiene
activities while doing them. The increase in daily personal hygiene, individually and in groups, was quite significant,
with an average of almost 82%, and concluded that a mobile application with a reminder feature for groups could
trigger other people to do the same. Group discussions have a positive impact on bringing users to a better
understanding of daily personal hygiene. Lastly, choosing the correct method for creating gamified software daily
hygiene is also very important. This study chose the Octalysis framework developed by Yu-kai—Chou, which divides
several game elements into eight core drives that must be considered when creating gamified software.
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