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Complete and timely immunization is one of important point to promote optimal child’s growth which is shared 

responsibility between parents and health care institutions. Unfortunately, still founded some cases of delays or even 

children who are not immunized. Forget, do not know the schedule and function of immunization, and lack of 

professional health care are some reasons which is often expressed by patients. Utilization of mobile technology can 

be used to support giving immunization through reminder/recall application. This research develop prototype of 

immunization reminder/recall application to increase connectivity between patient and professional healthcare. The 

prototype also give integrated health care services, because in addition to sending reminder/recall, this application 

also measure child’s growth using Z-score based on age, weight, and height. Testing result of the prototype shown 

that all the function can be used and user also stated that the application is informative and easy to use. 
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1. Introduction  
Immunization is important for optimal child growth. There are many benefits of immunization have been 

reported1-9. However, in some developing countries, including Indonesia, the rate of immunization is still 

low. Some factors such as forget the schedule, lack of information about the schedule and benefit of 

immunization and difficulty to get service from professional health care are often considered as the common 

reasons for delaying or ignoring the immunization5,7,10. In order to increase the rate of immunization, some 

efforts such as sending notification or reminder through postal services, e-mail, telephone, handout 

brochures, telling the patient verbally at the clinics, using text message services, gets personalized calendar, 

and develop Immunization Information System and application of immunization reminder/recall have been 

done1-2, 4-6, 8-11.   

Previous research mentioned some benefits from reminder/recall application are simplicity, easy to use, 

cost efficiency, enable patient to monitor their individual health condition12-13, and improve communication 

between patient and health care specialist that can be use to minimize the risk of forgetting or abandonment 

of immunization schedule14. It proves that the use of technology can be an effective way for public health 

to increase immunization’s rate, especially in developing countries4-6, 9-10. Other advantages from this system 

are the abilities to synergize with other immunization programmes held by public health organization. This 

system also allow to distribute immunization and health information to the patient9, because of their ability 

to connect people in different location15, beside the possibility for patient to retrieve anticipatory measures 

and modifications according to the child’s condition16 and making possibility to increase health condition 

of the children8. 

From public health care or professional health care side, the use of reminder/recall application allows 

them to collect patient data in integrated manner for research needs, and making health diagnosis in 

general15. The implementation of reminder/recall application also help to increase income for the clinic from 

administration fee when patients are prequently visiting clinics for immunization17. Compared with others, 

the proposed application is equipped with feature that able to measure the nutrition status of children based 
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The Application Usage Procedure for the User

1. User register to public health institution or hospital to get username and 
password for login.
2. Registered user login to begin using the application.
3. User requested to get imunization reminder/recall based on their child 
condition (age, kind of immunization).
4. User input their child condition  (weight, height) to the application.
5. Application measure nutrition status using Z-score (based on weight, height, 
age).
6. User get the result : reminder/recall of immunization and nutrition status of 
their children.
7. User logout from application.

on height, weight, and age using Z-score. Therefore by using this application, parent can get information 

not only about the immunization record but also the nutrition status of their children. Moreover, the proposed 

application can actualize patient-driven vaccine communication18, beside increase parent awareness and 

participation in immunization’s provision actively. 

 

2. Design of The Application 
The immunization reminder/recall application was developed based on children personal health care 

architecture. There are two actors involved in this application, namely parent as a user and staff from hospital 

or public health institution as the administrator19.  The application’s database consists of eight tables. Each 

table saves the information or data about patient, type of immunization, reference value for Z-score, and 

type of hereditary diseases. By using this application, user will be reminded for seven types of immunization, 

namely hepatitis B, DPT (Diphtheria, Pertussis, Tetanus), Polio, BCG (Bacille Calmette Guerin), HIB 

(Haemophilus Influenzae type B), morbili, MMR (Mumps, Measles, Rubella).  

Optimal child’s growth can be measure using Z-score formula (1), where measured value is the weight 

of the child. The median value and standard deviation is taken from reference table from WHO 2016 that 

depending on child’s age. The output of the Z-score measurement is one of category of child’s condition 

(underweight, thin, normal, overweight), that describe nutrition status of the children.  

𝑍 − 𝑠𝑐𝑜𝑟𝑒 =  
𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑉𝑎𝑙𝑢𝑒−𝑀𝑒𝑑𝑖𝑎𝑛 𝑉𝑎𝑙𝑢𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑇𝑎𝑏𝑙𝑒

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑇𝑎𝑏𝑙𝑒
           (1) 

Category of child’s condition is determined by heredity diseases and the use of formula milk. There 

are four heredity diseases that can influenced child’s growth, there are pneumonia, TBC (tuberculosis), HIV 

(Human Immunodeficiency Virus), and diarrhea. 

 

3. Result and Discussion 
The proposed application is developed using XAMPP as a web server and MySQL as a database server. It 

can be run on Android smartphone which use KitKat version 4.4 or above as the operating system. 

 

1.1.  Interface and Usage Procedure of The Application 

This application consist of front end side for patient and back end side for staff from hospital or public health 

institution. The front end side there are some menus, like menu to measure child growth, menu to adjust 

reminder/recall, and menu ‘how to use’ the application. Figure 1(a) and 1(b) are the example of some front 

end interface that can be viewed on the patient’s smartphone screen. Figure 1(c) is shown the usage 

procedure of the application for user. Figure 2 is describe the architecture of the application.  

 

 

 

 

 

 

 

 

            (a) Home Page           (b) Diagnose Result Page    (c) Usage Procedure 

 

Figure 1. Interface and Usage Procedure of The Application 
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Figure 2. Application Architecture 

 

1.2.   Application Testing 

The application is tested using the black box and white box methods. White box test is done by the developer 

to check that all functions in the application work as expected. Black box test is done by distributing 

questionnaires using five Likert’s scale to twenty parents that have children under five years old as the 

participants. Table 1 shows the summary of the questionnaires result. 

 

Table 1. Summary Result of Black Box Testing 
No Description Strongly 

Dis-agree 

Dis-agree Doubtful Agree Strongly

Agree 

1 Clarity of diagnosis result   4% 82% 14% 

2 Ease of accessing application features   2% 70% 28% 

3 Ease of understanding how to use the app   8% 58% 34% 

4 All features in the app runs well   28% 54% 18% 

5 User interfaces of the app are attractive  2% 2% 68% 28% 

6 Clarity of text, symbols, and pictures used in the app   2% 64% 34% 

7 App provide informative information   8% 52% 42% 

 

 

4.  Conclusion  
In this paper we propose prototype of immunization reminder/recall application that can be used as a tool 

to improve public health services. Feature to calculate nutritional status of the child using Z_score that 

equipped with proper nutritional treatment become the main advantages of this prototype. Testing result of 

this prototype also shown that the application is user friendly and easy for user to accessing all the available 

features.  

For future works, this application can be developed to be equipped with some other features related 

with children health, like personal online consultation with professional health care, and feature to manage 

healthy diet and proper medicine for sick children. 
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