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Abstract. Adolescent girls, an important period for ensuring reproduc-

tive health, are tend to had anemia. Good Nutrition and consuming iron 

supplementation once a week which is a government program, proven 

effective to prevent anemia. But, the lack of knowledge and adherence 

of adolescent girls to consume iron supplementation hinders the success 

of the program.  Smartphone-based education media is a compelling al-

ternative. The study aimed to develop a smartphone-based intervention 

model to educate adolescent girls about anaemia and facilitating adher-

ence of iron supplementation consumption. This was an R and D (Re-

search and Development) study, using the 6 steps System Development 

Life Cycle, namely: 1. Planning. 2. Analysis, 3. Design, 4. Implementa-

tion 5. Testing, 6. Maintenance. The results education model called 

"DR'E-DUMIND" is developed. It contains education and reminder for 

taking Iron supplementation. The software requires a small storage 

space (7.90 MB), installed on a smartphone with the Android platform 

version 4.0.  
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1 Introduction 

Adolescent girls are vulnerable groups of anemia, on the other hand an important 

group for the preparation of reproductive health. Anemia is a state of the body experi-

encing a decrease in the concentration of hemoglobin in adult males less than 13 g/dL 

and in adult women not pregnant less than 12 g/dL.[1] According to Riskesdas data 

year 2012, the prevalence of anemia in adolescent girls aged 10-18 is 57.1% and at 

the age of 19-45 is 39.5%.[2] The data of Riskesdas year 2013 Prevalence of adoles-

cent anemia and women of childbearing age with 15 years old as 22.7% and in preg-

nant mothers 37.1%.[3] Prevalence of expectant mother anemia aged 15-24 years old 

(84.6%), 25-34 years old (33.7%), 35-44 years old (33.6%), and age 45-54 (24%).[4] 

Unbalanced Nutritional intake in foods consumed daily can cause anemia in ado-

lescent girls, because if food intake is less than many iron reserves are being uncov-
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ered.[5] Anemia in adolescent girls can lead to lower learning concentration, body 

productivity, endurance, so it is easy to get infected.[6] If continuing to become preg-

nant women will contribute greatly to the pain rate of mothers and infants, miscar-

riage, infant birth premature, the low birth weight babies, stunting, the risk of bleed-

ing before and during childbirth, causing death in mothers and infants.[7] 

Prevention of anemia can be through a good nutritional intake and consume iron 

supplementation once a week which is a government program. The objectives of the 

government program include junior and senior high school, and women outside the 

school as an attempt to resolve the nutritional problem.[6] Acording to data of Risk-

esdas year 2018, adolescent girls who received an iron supplementation at school is 

76.2% and in pregnant women as much as 26.8%.[4] There is still a lack of adolescent 

girls knowledge about the benefits of consuming nutritious food and iron supplemen-

tation into one factor affecting the compliance of iron supplementation consump-

tion.[8], [9] Knowledge and adherence is a very important domain in the formation of 

one's behavior. Adolescent girls with good knowledge do not necessarily encourage 

the youth to be more adherence to the iron supplementation consumption, but teenag-

ers who comply with the iron supplementation consumption are more likely to have 

good knowledge. Teenagers who do not obey the consumption of iron supplementa-

tion are caused by the forgetting and lack of knowledge about the disease that will 

arise and get worse, and the purpose of the treatment itself.[5], [10] 

The recommendations of the WHO in 2011 for the prevention and countermeas-

ures of anemia in adolescent girls are focused on promotional and preventive activi-

ties by increasing consumption of iron high food, iron supplementation.[3] The in-

creasing number of smartphone users in the world is making this era called the digital 

era.  Almost all walks of life interact socially, learn, and even work by utilizing the 

features available on smartphones.  A smartphone is a multifunctional device and can 

perform many tasks according to everything that is programmed by its users.  

Smartphones are more advanced than traditional phones, and applications can be in-

stalled according to user needs.[11] Using a smartphone is one of the new approaches 

by optimizing appropriate technology for health services, one of which is by increas-

ing one's compliance and being able to educate about illness and treatment.[12] 

Health legislation mentions healthcare personnel can utilize technology as a promo-

tive and preventive effort. In the other hand, during this pandemic, educational facili-

ties are needed to minimize gathering people or coming to health ser-

vices. Smartphone -based educational media can be used as one alternative. From the 

description, a study aimed to produce a smartphone -based education model to edu-

cate the adolescent girls about anemia and the compliance of consuming iron supple-

mentation. 

2 Methods 

This research uses the Research and Development (R & D) method. Design build 

model using 6 step System Development Life Cycle (SDLC). 
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Fig. 1. Research model 

The purpose of collecting information is to filter out factual information and up-

dates related to the planning of development of educational model that will later be 

analyzed for problems and the needs of users and policy holders of the iron supple-

mentation program.[13]  Interviews were conducted with the Office of Health as the 

holder of the district level program and the Public Health Center (Puskesmas) as the 

Health Office's right-hand unit, who ran an iron supplementation program for adoles-

cent girls in its area.  While the literature study is done by analyzing journals, analyz-

ing government policies, and other media to support the interview data. 

Design build model using 6 step System Development Life Cycle (SDLC) namely: 

[14]  

 

2.1 Planning 

Summarizing the information with the study of the Library of government poli-

cies, journals, and from the results of the expert interviews with dietitian health care 

officers of Semarang District and health centers of Ungaran to see the suitability of 

models, educational materials with the needs of programs and media experts for the 

feasibility of models and content. 

 

2.2 Analysis 

Recognizing issues that arise to formulate concepts and determine the item 

of smartphone-based intervention model. 

 

2.3 Design 

a.  Functional need is how the system reaction to the input and what the system 

does in the special situation. The functional needs of the following systems: 

1) May display anemia information 

2) Can display the iron supplementation control card 

3) Can display iron supplementation 

4) Can display nutrients 

5) Can show alarms 

 

R & D 

Collecting 

information 

1. Literature review 

2. Interview 

SDLC 
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Fig. 2. Design model educational 

 

b. Non-functional needs to support in the manufacture of educational models 

1) Hardware requirement Analysis 

Computers and smartphones consist of interfacing hardware and soft-

ware. Software provides the instruction to the hardware to perform the tasks accord-

ing to the system. Development of a smartphone-based educational model using the 

following hardware: 

Table 1.  Hardware requirements 

Pc /Laptop Smartphone 

Intel Core i5-8600k Proces-

sor 
Processor Qualcomm Snapdragon 810, 

Quad-Core 1.6 GHz 

16GB RAM 2GB RAM 

 
2) Software Requirements Analysis 
Here are the minimum specifications used to build the educational model 

Table 2.  Software requirements 

Pc /Laptop Smartphone 

WINDOWS10 64bit Android Platform version 6.0 

(Marsmellow) 

Android Studio Internal Storage 16GB 

JDK version 7 

HDD 1TB 

 

Splashscreen  

Us-

er  

Anemia information 

 

The iron supplementa-

tion control card 

Iron supplementation 

Nutrients 

Alarms  
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c. User needs 
It is useful to determine user-needed of the users and the user specifications of 

the education model. 
1) Users of educational models of smartphone users with Android platform 

version 4.0 or higher 
2) Admins as Data Manager have the capability to manage databases such as 

changing, reducing, adding, and deleting data. 
 

2.4 Implementation 

System designing with the construction stage, installation, testing, and transmis-

sion of the system into the product. 

 
2.5 Testing 

To know the feasibility of program needs. 

 
2.6 Maintenance 

Including system operation, repair, evaluation, and development. 

3 Results  

  

Fig. 3. The display of “DR’E-DUMIND” 

Model educational android platform called "DR'E-DUMIND" contains education 

about anemia, iron supplementation, and alarm as a reminder to drink iron supple-

mentation. The displayed menu contains anemia info, iron supplementation info, iron 

supplementation control cards, nutritional menus, and alarms. DR is an acronym for 

developers, E-DU is an education and information about anemia and iron supplemen-

tation, MIND is a reminder to remind the consumption of iron supplementa-

tion. Software needs a small storage space (7.90 MB), installed on a smartphone with 
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Android platform version 4.0. The validation results of the material experts mentioned 

the anemia and iron supplementation education materials are complete, clear, easy to 

understand and systematic reminder according to the needs of users and programs.  

The application is expected to cover many goals, not only to adolescent girls.  The 

validation of media expert said that the software was easy to install, did not require 

logging in, even at low smartphone specifications, was easy to use, and without the 

constraints of network conditions.  An alarm sounds with notification that appears on 

the screen, so the user doesn't lose the reminder.  Future research is expected to be 

able to implement and evaluate models in the target group and see the user's direct 

response through the Technology Acceptance Model (TAM) construct. 

4 Discussion 

The adolescent girls’ knowledge of the dangers of anemia and the benefits of iron 

supplementation is still low, so compliance for the iron supplementation consumption 

is still lacking. This has become a government constraint to reach the iron supplemen-

tation coverage as an effort to prevent and prevent anemia in adolescent girls and 

women childbearing age according to WHO has a target to lower the prevalence of 

50% anemia in 2025.[3] 

The results proved that compliance to consume iron supplementation affects the 

incidence of anemia in adolescent girls.[8] Technological developments that can be 

mastered in all fields, one of which is a health field can be utilized to increase the 

knowledge and compliance of adolescent girls to consume iron supplementa-

tion. Technology that can be utilized at this time one of them is a smartphone, which 

is a technology that is almost owned by all walks of life even in school children.[15] 

Smartphones can be utilized by providing educational intervention to the knowledge 

of anemia and iron supplementation and can improve compliance by automatically 

giving alarms that will sound according to the specified time.[12]  

The educational model "DR'E-Dumind" is a model that provides educational in-

tervention on anemia in adolescents, covering the understanding, symptoms, causes, 

effects on anemia, to the prevention. In addition, education about the iron supplemen-

tation includes understanding, composition, how to consume it, side effects and stor-

age. The education Model "DR'E-DUMIND" also provides alarms to remind adoles-

cent girls to consume iron supplementation on a schedule that is already set by the 

user. In theory Information Manipulation Mc Comack mentions that a person who 

receives information with a certain method and repeatedly then the message conveyed 

will be well received.[16] 

DR is an acronym for developers, E-DU is educational and information, and 

MIND is a reminder to remind the consumption of iron supplementation. The Alarm 

will automatically beep and will bring up the on-screen iron supplementation con-

sumption notification so that the user is not missed for the iron supplementation con-

sumption if the smartphone is in silent mode. The Education model "DR'E-

DUMIND" can be installed on smartphones with the Android platform version 4.0 

and requires only a small storage space (7.90 MB). The validation results of the mate-

rial experts and systematic reminder of the educational material according to the 

needs of the user and program. Validation media experts mention software is easy to 
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install even on low smartphone specifications, easy to use, and unimpeded network 

conditions. 

The research is in line with the results of the Lewis et al study, intervention utiliz-

ing mobile phones potentially encourage a person to take disease precautions, and as a 

tool for health workers to provide intervention in the way of disease prevention.[17] 

"DR'E-DUMIND" educational model has a great potential to improve healthcare ser-

vices in a promotional and preventive manner for several reasons; easy to install, not 

depend on the internet connection, the cost is relatively low, can be accessed any-

where and anytime without coming to the health service. The educational model 

"DR'E-DUMIND" is one of the alternatives that can be applied to educational inter-

ventions as a promotive and preventive effort of anemia because it supports to be 

applied in the pandemic condition which requires social distancing and not gathering 

crowds. 

5 Conclusion 

The education Model "DR ' E-DUMIND" is an educational media, information, 

and reminder about anemia and iron supplementation which is easy, practical, and 

systematic. Combining technology with promotive and preventive services offline and 

according to program needs. Smartphone-based education is expected that the scope 

of the iron supplementation can be fulfilled and support the social distanc-

ing government movement. 
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