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Abstract  6 

Background: The mobile health (mHealth) application encourages parents and pediatric 7 

patients to be involved in caring for their child's health condition by providing the ability to 8 

actively identify and manage chemotherapy-induced symptoms in their child. Several 9 

monitoring systems available today are diverse in features and system basis. This study aimed 10 

to develop and trial the Chemo Assists for Children (CAC) mHealth application for symptom 11 

management due to chemotherapy in children with acute lymphoblastic leukemia (ALL).  12 

Methods: In this study, the development of the CAC application went through four phases. The 13 

initial phase was conducting a literature study for application content. The application design 14 

phase involved five experts in validating application content. In the implementation phase, the 15 

application was piloted on ten parents with ALL children undergoing chemotherapy at two 16 

teaching hospitals in Indonesia. According to the test results, the CAC application was improved 17 

at the evaluation stage. The data were obtained descriptively from the validation and application 18 

testing using the average and total item scores.  19 

Results: Phase 1 obtained 17 reference sources in textbooks and research journal articles to 20 

design the mHealth application content. Phase 2 received the value of the content validity of all 21 

statements was 0.96, which means that the application material is declared valid. In phase 3, the 22 

average total usability test score was 4.28. Finally, an evaluation phase was applied continuously 23 

to produce an accurate, accessible, and appropriate application for users. 24 

Conclusions: The CAC mHealth application developed can meet the needs of technology users 25 
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to identify symptoms and manage symptoms due to chemotherapy in children with ALL. The 26 

CAC mHealth application can accommodate data not recorded at out-of-hospital care, increase 27 

the independence of symptom management, and improve communication between parents of 28 

children with ALL and health workers. 29 

Keywords: symptoms of chemotherapy, mobile health, literature review, user-centered design 30 

 31 

Introduction  32 

Acute lymphoblastic leukemia (ALL) is a malignancy that attacks blood-forming tissues [1], 33 

most found in children [2,3], which is about 74% [2]. Global Cancer Statistics (2018) noted that 34 

the prevalence of leukemia in all countries was 2.4% of new cases and 3.2% of deaths. The 35 

increase in ALL subjects in children is followed by advances in cancer treatment, namely, 36 

chemotherapy which has shown an increase in survival rates [4], reaching more than 80% in 37 

developed countries [5]. Indonesia is one of the top 30 countries with the most extensive and 38 

rapid rise in age-standardized incidence rate (ASIR) in 2017 compared to 1990 (33,37%) [6]. 39 

Chemotherapy is considered effective in treating leukemia because it can maintain and contain 40 

the spread of cancer cells, slow the growth of cancer cells, kill cancer cells, and reduce 41 

symptoms caused by cancer [2]. However, chemotherapy causes various symptoms in each child 42 

that are individual and unique. Monitoring symptoms based on the child's feelings and providing 43 

effective symptom management are essential aspects [7]. Moreover, it can also aid in 44 

overcoming chemotherapy side effects [7,8], shortening the treatment period, and preventing 45 

death [7] while improving children's psychosocial well-being and quality of life [9].  46 

Recently, the rapid development of technology in the health/nursing sector and the pandemic of 47 

COVID-19 have amplified the need for user-friendly mobile health (mHealth) applications for 48 

real-time monitoring for parents and children with ALL to benefit and facilitate them in long-49 

term care and treatment. In pediatric cancer health services, several countries in the world have 50 
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developed single or multiple symptoms monitoring and management applications, including 51 

web-based [10–12], smartphones [13,14], and computers [15]. A review suggests designing 52 

policies following the utilization of mHealth in developed countries because it does not require 53 

costly infrastructure and can increase the accessibility of education and information about 54 

childhood cancer [16]. Mobile health is as technologies such as mobile phones, personal digital 55 

assistance (PDA), smartphones, patient monitoring devices, mp3 players for mobile learning, 56 

and mobile computing [17]. Therefore, we developed a mobile health-based symptom 57 

management intervention, called Chemo Assists for Children (CAC), as the first step in 58 

monitoring and symptom management interventions to increase knowledge, self-management 59 

of symptoms, and quality of life in acute lymphoblastic leukemia children. The aims of this 60 

study are 1) to describe the process of developing a mobile health-based chemotherapy symptom 61 

management for children with acute lymphoblastic leukemia and 2) to evaluate its usefulness in 62 

improving the program. 63 

Methods  64 

Design  65 

This research was established in 4 stages (Figure 1) and was guided by a user-centered design 66 

approach.  67 

The type of research applied was research and development, which aimed to design and develop 68 

a mobile application to manage symptoms due to chemotherapy in children with ALL using an 69 

approach that involved a user-centered design and an extensive literature review.  70 

Population and sampling 71 

At the application design development stage, we involved five experts in different fields, 72 

including a hemato-oncology pediatric clinician, child health clinician, psychologist, pediatric 73 

nurse, and an information and technology specialist. Research subjects were selected based on 74 

their respective expertise to obtain content validity. Next, the trial phase involved ten parents 75 
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of children with ALL who underwent chemotherapy at two teaching hospitals in Indonesia. 76 

This trial stage was done to determine how easy and user-friendly the menus in the application 77 

(usability test) [18].  78 

Instruments  79 

The tool used by researchers in collecting data at the application development stage was a 80 

validation sheet designed by the researcher in the form of appropriate or inappropriate 81 

statements according to experts from each step of identifying and managing symptoms due to 82 

chemotherapy. If there were any differences of opinions between the experts, clarification 83 

efforts were made to reach an agreement through continued discussion via email and short 84 

message service (SMS). Reminders and clarifications were sent through the WhatsApp 85 

application to reach a consensus. 86 

At the trial stage, researchers used direct observation and questionnaires. In the observation 87 

method, one author (DN) observed the user directly on the first day with the help of an 88 

observation sheet. The user is given an instruction sheet to carry out the application commands. 89 

Then the observer puts a checkmark on the observation sheet whether the order is successful or 90 

not executed by the user. At the end of using the application, users are asked to fill out a 91 

satisfaction questionnaire for using the mHealth application in a usability test. This 92 

questionnaire was developed based on application content consisting of five domains, namely 93 

material coverage and accuracy (2 items), recency (1 item), encouraging curiosity (2 items), 94 

clarity of material and language (5 items), and attractiveness (5 items). Respondents can choose 95 

from 1 to 5, where one means unsatisfactory, while 5 means very satisfactory. The users can 96 

add comments and suggestions to the mHealth application.  97 

Development process  98 

The software/application development requirements were collected and analyzed to produce a 99 

complete and final requirements specification in this phase. This activity was a basis for 100 
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designing the mobile health application product. The design of mHealth was developed based 101 

on literature review and field/empirical studies. Researchers conducted a literature study 102 

examining questionnaires for chemotherapy symptoms, quality of life, and symptom 103 

management due to scientific evidence-based chemotherapy published in textbooks and 104 

research journal articles. Furthermore, a field study using a qualitative design was conducted to 105 

analyze the needs of users for the mobile health application through exploration of the 106 

experiences of participants, namely parents who have ALL children and are undergoing 107 

chemotherapy and pediatric nurses in identifying and managing symptoms due to chemotherapy 108 

and knowing the workflow of symptom management due to chemotherapy at home. The results 109 

of this qualitative study are presented in a separate article. After that, the design mHealth moved 110 

into prototyping to be read and understood by one expert in the field of information and 111 

technology (IT) who collaborates with the researchers in making mHealth applications.  112 

Furthermore, application standards such as the menu in the prototyping application were 113 

developed. Researchers made the initial prototype of the mobile health application. Moreover, 114 

the testing was done by several experts to obtain validation of the application. The experts in 115 

this phase 2 research were given an overview of the application design in the mHealth form of 116 

a prototyping mockup link and a module containing the material contained in the application. 117 

Then the experts filled out a questionnaire to assess and review the contents of the CAC 118 

mHealth application. The questionnaire comprises statements according to (true) or 119 

inappropriate (false) according to the experts from each application menu content that the 120 

researcher designed. Experts provided input and advice independently. After the experts 121 

validated the application design, we consulted the language with a linguist from the Indonesian 122 

Language Study Program, Faculty of Cultural Sciences, Universitas Gadjah Mada, to obtain 123 

adequate and efficient use of sentences in an application. After receiving approval for language 124 

validation, we continued in the mHealth application development process in collaboration with 125 
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IT developers in the field of mobile applications.   126 

The next phase was the usability test conducted from July 2021 to August 2021. In this phase, 127 

the researcher met the participants, explained the purpose of the application trial, and obtained 128 

their informed consent before participating. Participants were asked to use this application for 129 

three days. Researchers monitored the daily use of the application through their data center and 130 

communicated via telephone or message on WhatsApp to remind and control data input by 131 

participants regarding identifying symptoms due to chemotherapy and recommended 132 

chemotherapy-induced symptom management programs. After three days, participants were 133 

asked to fcompletea questionnaire about their ease and satisfaction in using the application.  134 

In the final phase, this step aimed to improve the current specifications with reviews from a 135 

team of experts and the test results for application users. This phase was applied continuously 136 

to add or subtract the contents and features of the application to obtain the most appropriate 137 

mHealth application for the user. 138 

Data analysis  139 

Data analysis in the expert validation phase descriptively explained the number of scores or the 140 

proportion of statements approved by the experts. Then a validity test was done by determining 141 

the content validity index (CVI) value. CVI is done in two steps, namely 1) calculating 142 

individual items (i-CVI) and 2) adding up the total expert scores (s-CVI). The CVI assessment 143 

for new instruments is recommended to have a minimum value of 0.8, declared valid [19]. Data 144 

analysis in the application trial phase was conducted to determine the ease and benefit felt by 145 

respondents. The study was done quantitatively by showing the average respondents' 146 

satisfaction with the mHealth application, and qualitative analysis used the comments submitted 147 

by respondents in the questionnaire. Data were processed using IBM SPSS version 25 software. 148 

Ethical considerations 149 

This research has obtained ethical approval from the Medical and Health Research Ethics 150 
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Committee of the Faculty of Medicine, Public Health, and Nursing, Universitas Gadjah Mada 151 

(KE/FK1007/EC/2020), and the Health Research Ethics Commission Dr. M. Djamil Hospital 152 

Padang (262/KEPK/2020). Permission and approval to conduct the study were received from 153 

the President Director of Dr. M. Djamil Hospital, Padang, and Dr. Sardjito Hospital, 154 

Yogyakarta, Head of the Installation of Pediatric and Midwifery Inpatient Dr. M. Djamil 155 

Hospital, Head of Installation of Estella Dr. Sardjito Hospital. Before the usability test, the 156 

researchers explained the aim of the study, confidentiality of information, and participants' right 157 

to withdraw at any time. All participants obtained informed consent for audio-recording and 158 

using excerpts in publications and reports before the test. The participants were anonymous 159 

during the analysis and presentation of results.  160 

Results   161 

A mHealth application design was made as prototyping containing the main features: 162 

symptoms, symptom management, information, and consultation (Figure 2). The literature 163 

search and review were done to strengthen the content of chemotherapy-induced symptom 164 

management materials used in the mHealth application. Literature publications in the form of 165 

descriptive or clinical trials, systematic reviews, guidelines, and textbooks were included in this 166 

literature review. Electronic databases for searches included PubMed and Google Scholar. 167 

Search keywords involve procedures, child, pediatric, cancer, neoplasm, leukemia, symptom 168 

management, and symptoms (nausea, vomiting, fever, neutropenia, fatigue, mucositis, oral 169 

mucositis, pain, cognitive impairment). We obtained 17 relevant references for the needs of 170 

CAC application materials, including four textbooks and 14 journal articles (Table 1).  171 

[Insert Table 1 here]  172 

Furthermore, the application material was consulted with pediatric haemato-oncology experts, 173 

pediatric health experts, pediatric nursing experts, psychologists, and information technology 174 

experts. The experts who were respondents at the content validation stage of the application 175 
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have experience in their fields, so the reviews provided by these experts can be scientifically 176 

justified. Generally, the experts involved in the content design of this application are male (4, 177 

80%) and have doctoral education (3, 60%) (Table 2).  178 

 179 

Table 2 Characteristics of experts on content validation 180 

No. Gender Education Expertise Time of assessment 

P1 Male Doctoral, 

Subspecialist 

Pediatric Hematology-

oncology (Consultant) 

3 

P2 Male Master, Specialist Child Health 2 

P3 Female Master Pediatric Nursing 2 

P4 Male Doctoral Psychology 2 

P5 Male Doctoral Information Technology 2 

 181 

Table 3 indicated that the experts' increase in the total validity index occurred at the end from 182 

0.75 to 0.97. We improved the application material's content through the experts' suggestions 183 

and inputs. The results of the revised application content were consulted again until the experts 184 

declared it appropriate. Experts provide essential information on almost all application content 185 

menu items, including demographic data, the addition of infection and bleeding to symptoms 186 

due to chemotherapy, the use of tools and methods for filling in children's body data, symptom 187 

management due to chemotherapy, and information about leukemia and chemotherapy in the 188 

form of animated videos. Table 4 indicates an overview of the feedback provided by the experts. 189 

After the developers built the application, the researchers conducted a trial with ten users. 190 

[Insert Table 3, Table 4 here]  191 

Of the 12 parents who met, ten people were willing to participate in the trial of the CAC 192 

application. Almost all participants were female (90%) and aged 20-40 (90%). Most 193 
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participants' education level was intermediate (50%), and they generally worked as housewives 194 

(80%). Participants had children with an average age of 8.75 (2-13 years) and were male (80%), 195 

undergoing chemotherapy in the induction phase (80%), and diagnosed with acute 196 

lymphoblastic leukemia less than three months (50%) (Table 5).  197 

[Insert Table 5 here]  198 

Almost all participants could complete the tasks given in the trial well, taking about 15-20 199 

minutes. However, one participant experienced problems in using the application due to cellular 200 

network interference. The total satisfaction with the CAC application was 4.28 (0.32), 201 

indicating that the participants were satisfied with material coverage, application authenticity, 202 

curiosity, clarity and language use, and application appearance (Table 6). 203 

[Insert Table 6 here]  204 

Most of the participants gave a good impression of the CAC mHealth application. The 205 

application contains information that is easy to understand and provides benefits during the 206 

treatment of children. The following are comments from participants:  207 

"This application has increased our knowledge and helped us deal with our problems, 208 

especially in handling children's health during the treatment/chemotherapy. 209 

Hopefully, this application will be easier for users to use in the future." (R1)  210 

"The app is good and easy to understand." (R2)  211 

"Quite understandable." (R4)  212 

"Good and helpful." (R5)  213 

"The application is easy to understand and easy to enter data." (R10)  214 

In addition to general comments, participants also gave specific suggestions for further 215 

improvement of the application, as follows: 216 

"The application is easy to understand; there are only signal problems when using it." 217 

(R1)  218 
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"The symptom question no. 1 focus more on the patient's condition; No. 5 added 219 

details in the form of physical conditions, not only physical appearance." (R2)  220 

"Pease activate for a doctor's consultation while we are at home. For information, please 221 

increase the content that makes children enthusiastic about covering, for example, 222 

children/adolescents who are drug-free/recovered." (R10)  223 

Discussion  224 

In this study, an approach was the user-centered design used to design, implement, and evaluate 225 

the CAC mobile health application. This application allows users to identify and manage 226 

symptom data due to chemotherapy in children with ALL in one place. Besides, it records 227 

children's body temperature and anthropometric status as indicators of monitoring possible fever 228 

or infection and decreasing or improving nutritional quality. This application feature can 229 

encourage users to be more involved in their child's health care by implementing chemotherapy-230 

induced symptom management recommendations and ultimately improving health care quality. 231 

In addition, information features in 12-minute animated video format can provide insight into 232 

children's disease and treatment and motivation to undergo chemotherapy treatment regularly. 233 

Using this mobile app to flexibly manage chemotherapy-induced symptom data can also fill the 234 

information gap between clinical visits. Mobile-based education effectively increased mothers' 235 

knowledge and decisions about managing children when choking [20]. Similarly, a critical 236 

review by Aldiss et al. (2015) found that using supportive technology for children and young 237 

people with a chronic conditions improved the knowledge of disease and psychosocial aspects. 238 

The CAC mHealth application was designed and developed to explore parents' role in managing 239 

chemotherapy-induced symptoms and the need for health application media for children with 240 

ALL and supplemented by a literature review of current studies. There are seven application 241 

modules: patient demographic data, primary health data, regulation of caloric and fluid 242 

requirements, symptom identification with Symptom Screening in Pediatrics (SSPedi) tools 243 
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[22], symptom management due to chemotherapy, information, and consultation implemented 244 

into a mobile application. These modules make it easy for users to manage the health data of 245 

children with ALL.   246 

This CAC mHealth application is designed to be easy to use and user-friendly for both parents 247 

and children. Individual pages in the CAC mobile application are designed to be simple and 248 

have a specific purpose, such as entering children's chemotherapy data and identifying 249 

chemotherapy symptoms. Therefore, the usability of this application is high, and the 250 

participants are satisfied with the application. Ten parents with diverse social, educational, and 251 

ethnic backgrounds tested the CAC mobile health application. In this way, we could get varied 252 

input and accommodate the needs expressed by users with various characteristics. The CAC 253 

mHealth application users were involved throughout the application trial implementation 254 

process. During the procedure, users actively contribute by providing ideas and feedback on the 255 

prototyping version in usability tests. Suggestions and feedback from users at the pilot stage 256 

have been incorporated into the current version of the CAC mHealth application. Respondents 257 

felt generally satisfied and thought the application provided information, assistance, and 258 

solutions during chemotherapy treatment and treatment. Overall, the mHealth application was 259 

easy to understand and use.   260 

This app includes strong security measures to protect user data. In this CAC mHealth 261 

application, users must register their account with a private password before opening the menus. 262 

All data entered by a user are protected using an encrypted token unique to each user. The data 263 

entered by the user are saved after the application retrieves the data for display on the local 264 

device, and only authorized users can enter, view, or modify the data in the application.   265 

The application's scalability is determined by the capacity of the secure remote server. 266 

Currently, the application utilizes server-shared hosting, which is reliable with high-security 267 

features and unlimited storage capacity. The CAC mHealth application presently uses the 268 
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development tool Flutter, which can be used for Android and iOS-based mobile operating 269 

systems.  270 

With this CAC mobile app's availability, users can easily manage all their health data in one 271 

place, including data during treatment and those generated between their typical clinical visits. 272 

These data are often not available to medical professionals. As a result, the information gap will 273 

be filled. Healthcare providers can obtain more reliable and comprehensive patient data, which 274 

can help them better understand the ineffectiveness of specific therapies. Health care providers 275 

can utilize information in their decision-making, increasing the quality of health services. 276 

The application implementation design has also integrated several solutions for the barriers to 277 

adopting CAC. As obtained from the exploration findings, there are concerns about cybercrime 278 

and the possibility of internet signal/network constraints. Several mHealth security threats 279 

include malware infections, hackers, mobile phone theft, human users, and data theft by third 280 

parties such as insurance companies and intelligence departments [23]. The application has used 281 

strong security measures with password criteria of at least eight characters with a combination 282 

of upper- and lower-case letters. This feature will help the CAC mHealth application achieve 283 

higher adoption rates. 284 

Meanwhile, to overcome internet network problems, this CAC mHealth application is designed 285 

to be used when an internet connection is unavailable or the network is in inadequate condition. 286 

Some users do not always have a strong network or internet signal, so any data that the users' 287 

input is stored in advance on the mobile device or Smartphone. Then when users have a strong 288 

network, these data are automatically entered and uploaded into the application system. This 289 

action allows users not to need to repeat data entry. This finding aligns with the review [24] that 290 

internet connectivity is one of the barriers to using mHealth applications.  291 

This CAC mHealth app is designed to be extendable; therefore, it will be easier to add new 292 

features according to user needs and feedback. This research aimed not to create mobile 293 
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applications to meet everyone's needs but to build a mHealth application with a specialized 294 

purpose and provide the CAC mHealth application to specific users. After users use it for a 295 

certain period, they will better understand what further improvements may be needed.  296 

There were some limitations of our study that deserve note. The usability test instrument is 297 

currently a questionnaire made by researchers to assess respondents' satisfaction with using the 298 

application from five aspects: material coverage and accuracy, recency, encouraging curiosity, 299 

clarity of material and language, and attractiveness of the application. This approach may miss 300 

some data in the collection, such as future application usage issues and obstacles encountered 301 

while using the application. Accordingly, these concerns can be addressed more in-depth 302 

through follow-up interviews in the future. However, the researchers encourage respondents to 303 

continue to provide comments and suggestions to obtain feedback on changes that need to be 304 

made to the application. The usability test should be done in a room, such as a laboratory, so 305 

respondents are in an air-conditioned, comfortable situation and environment. However, this 306 

study was conducted in a childcare facility, which could interfere with application testing.   307 

Implications for further research  308 

Future research needs to determine the efficacy and effectiveness of using the CAC mHealth 309 

application in clinical and community settings. The collection of qualitative data in evaluating 310 

user experience, benefits and challenges felt by users, and significant and less important features 311 

of the mHealth application are also vital to improve the application's performance and quality.   312 

Implications for health services  313 

The presence of the CAC mHealth application for children with ALL can fill in the gaps in data 314 

that were not evaluated while patients are out of the hospital. The availability of 315 

recommendations and information on symptom management due to chemotherapy in the CAC 316 

mobile application can further increase independence and empower parents and children. In 317 

addition, the application can accommodate communication between parents, children, and 318 
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health practitioners in recognizing and dealing with symptoms that arise during chemotherapy.   319 

Conclusions 320 

The CAC mHealth application was developed based on user needs and validated by experts to 321 

be functional and easy to use. Chemo Assists for Children is a mobile health application option 322 

that supports parents of children with leukemia undergoing chemotherapy treatment. The 323 

support presented through the application is expected to overcome various problems that arise 324 

from physical, psychological, and social aspects. 325 

 326 
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 512 

Figure 1 User-centred design of mHealth application CAC 513 
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Figure 2 The design of feature mHealth application CAC 520 
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Table 1 Results of the literature search for mHealth app content 521 

Content Source Type of Source 

Upper arm circumference measurement  [25] Textbook 

Calorie requirement calculation [25–27]  Textbook 

Calculation of fluid requirement [25] Textbook 

Fulfillment of nutrition during illness in cancer 

children 

[25,28] Text / eBook 

Management of nausea or vomiting [29–33] Journal article 

Nutrition management [34] Journal article 

Management of fever and neutropenia [35] Journal article 

Fatigue management [36] Journal article 

Mucositis management [37] Journal article 

Pain management [38,39] Journal article 

Management of cognitive disorders [40] Journal article 

Signs and symptoms of acute lymphoblastic 

leukemia 

[41] Journal article 

Chemotherapy in children with acute 

lymphoblastic leukemia 

[42] Journal article 

 522 

 523 

 524 

 525 

 526 

 527 

 528 
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Table 3 Content validity according to experts (n=5) 529 

No. Statement 

First Assessment Last Assessment 

f I-CVI f I-CVI 

1. Input demographic data as needed 4 0.8 5 1 

2. Data input 15 symptoms due to 

chemotherapy using the SSPedi tools 

4 0.8 5 1 

3. Input body temperature, weight, height, 

and UAC 

5 1 5 1 

4. Input data for children's daily activities 3 0.6 5 1 

5. How to calculate a child's calorie needs 4 0.8 5 1 

6. Management of nausea or vomiting 3 0.6 4 0.80 

7. Nutrition and fluid management 4 0.8 5 1 

8. Mucositis management 3 0.6 5 1 

9. Management of physical activity and rest 

(sleep) 

4 0.8 5 1 

10. Management of fever and neutropenia 4 0.8 4 0.80 

11. Management of relaxation activities, 

hypnosis, and positive thoughts 

4 0.8 5 1 

12. Medication according to doctor's 

prescription 

4 0.8 5 1 

13. Daily, weekly, and monthly chart 

depiction as needed in monitoring 

patient's health status 

3 0.6 5 1 

14. Acute lymphoblastic leukemia 

information 

4 0.8 5 1 
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15. Chemotherapy information 3 0.6 5 1 

 Total mean score (S-CVI) (SD) 0.75 (0.358) 0.97 (0.058) 

SSPedi, symptom screening in pediatric; UAC, upper arm circumference; I-CVI, item-content 530 

validity index; S-CVI, scale-content validity index; SD, standard deviation 531 

 532 

Table 4 Recommendations for the content of the material in the application 533 

Expert Statement Suggestions 

1, 2 Data input 15 symptoms due to 

chemotherapy using the SSPedi 

tools 

• Added signs of infection and bleeding 

in the Symptoms menu.  

• Describe each symptom 

operationally. 

1, 2 Input body temperature, weight, 

height, and upper arm 

circumference (UAC) 

• Using standardized nutritional status 

parameters and appropriate 

measuring tools in measuring 

children's nutritional status. 

• Provide upper arm circumference 

measurement step. 

2, 5 Input data for children's daily 

activities 

• There is a warning sign for unfilled 

data. 

1, 2, 3, 4 How to calculate a child's calorie 

needs 

• Using the REE formula according to 

FAO/WHO/UNU. 

• Implementation of applicable calorie 

and fluid needs for families. 
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• Calorie and fluid requirement 

formulas are obtained from data input 

by the user. 

1, 2, 3 Management of nausea or 

vomiting 

• Provide management of dehydration 

due to vomiting or mucositis. 

2 Nutrition and fluid management • Arrange menu recommendations 

according to patient needs and ready-

to-use products available on the 

market. 

1, 2, 3 Mucositis management • Create a mucositis algorithm. 

2 Management of physical activity 

and rest (sleep) 

• Provide material on identifying 

danger signs that cause fatigue, such 

as anemia, hypoglycemia, or 

electrolyte disturbances due to 

dehydration, so that management 

takes the form of immediately taking 

them to the hospital. 

• Arrange data on signs and symptoms 

easily recognizable by parents for 

decreased physiological status (not 

laboratory results). 

1, 3 Management of fever and 

neutropenia 

• Immediately take to the hospital if 

there is fever or neutropenia. 

• Provide anal fissure management. 
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2 Management of relaxation 

activities, hypnosis, and positive 

thoughts 

• Provide relaxation management in the 

form of video. 

2 Medication according to doctor's 

prescription 

• Explain recommended medication 

and the timing and risk of drug 

interactions with other 

foods/drinks/drugs. 

1 Daily, weekly, and monthly chart 

depiction as needed in monitoring 

patient's health status 

• What does the presentation of a 

graph? 

2 Acute lymphoblastic leukemia 

information 

• Added explanation of invasive 

procedures. 

2 Chemotherapy information • It uses layman's terminology and is 

easy to understand. 

REE, resting energy expenditure; FAO/WHO/UNU, food agriculture organization/world health 534 

organization/united nations university 535 

 536 

Table 5 Characteristics of usability test respondents (n=10) 537 

Variable Frequency Percentage 

Gender  

Male 

Female 

 

1 

9 

 

10 

90 

Age (year) 

20 – 40  

More than 40 

 

9 

1 

 

90 

10 
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Education level 

High education 

(Academy/Bachelor/Postgraduate) 

Middle education (High school) 

Primary education (Elementary/Junior 

school) 

 

3 

 

5 

2 

 

30 

 

50 

20 

Profession 

Working (Civil servants) 

Not working (Housewife) 

 

2 

8 

 

20 

80 

Child's age (year) (median, min-max) 8.75 (2-13) 

Child's gender 

Male 

Female 

 

8 

2 

 

80 

20 

Phase of chemotherapy 

Induction 

Consolidation 

Maintenance 

 

8 

1 

1 

 

80 

10 

10 

Long-time diagnosed with ALL 

<3 months 

3 – 6 months 

>6 months – 1 year 

A year – to 3 years 

>3 years 

 

5 

1 

0 

1 

3 

 

50 

10 

0 

10 

30 

 538 
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Table 6 Average respondents' satisfaction with the use of the Chemo Assist for Children 539 

(n=10) 540 

Statement Very 

dissatisfied 

Dissatisfied Enough 

satisfied 

Satisfied  Very 

satisfied 

A. Material coverage       

1. Fill in the 

application 

according to 

the child's 

needs  

0 0 3 5 2 

2. Fill in the 

application 

according to 

the doctor's 

recommendati

on  

0 0 0 8 2 

B. Novelty       

3. Application 

presentation 

according to 

the times  

0 0 0 4 6 

C. Encourage 

curiosity  

     

4. The 

application 

0 0 1 6 3 
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helps in the 

identification 

of symptoms 

due to 

chemotherapy  

5. Applications 

encourage the 

management 

of symptoms 

due to 

chemotherapy  

0 0 0 6 4 

D. Clarity of material 

and language 

     

6. The app's 

learning 

method is easy 

to understand  

0 0 1 5 4 

7. The app's 

symptom 

management is 

easy to 

understand  

0 0 0 8 2 

8. The language 

is easy to 

0 0 0 3 7 
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understand and 

read  

9. The terms in 

the app are 

understandable  

0 0 3 4 3 

10. Sentence 

descriptions or 

app commands 

are continuous 

and easy to 

follow  

0 0 0 7 3 

E. Attractiveness       

11. App features 

are easy to 

understand  

0 0 1 6 3 

12. The size of the 

text reads well  

0 0 0 5 5 

13. Exciting 

pictures  

0 0 1 6 3 

14. The activity 

flow is clear 

and interesting  

0 0 1 5 4 

15. Beautiful color  0 0 0 8 2 

Total mean (SD) 4.28 (0.32)     

 541 
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