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ABSTRACT

Introduction: The Current Covid-19 pandemic is affecting the mental health of pregnant women and increases anxi-
ety during pregnancy. To date, antenatal care in health facilities only focused on the health and physical well-being 
of mother and foetus. As the result, mental health of pregnant women is often neglected so as increases the risk of ma-
ternal and neonatal complications. Today, the use of internet-based technology in early detection of health problems 
can improve the ability of health workers to prevent and diagnose early. This study aims to develop a prototype of 
an antenatal depression screening application to prevent maternal mental problems by performing short assessments 
related to the mental health conditions of pregnant women. Methods: This study use the prototype method with a 
Software Development Life Cycle (SDLC) model. Results: The prototype of an Android-based antenatal depression 
screening tool is not only to detect the risk of depression during pregnancy but also finds the risk factors of depres-
sion. This tool allows midwives to assess the risk factors based on women’s profile and history, screen for depression, 
identify the risk factor of anxiety/depression, and make decision related to the screening score of pregnant women. 
This prototype use Edinburgh Postnatal Depression Scale (EPDS) questionnaire to screen depression. The results of 
the black-box testing indicate that the application is functioning properly. Conclusion: The prototype antenatal de-
pression detection system that has been developed can help to overcome maternal mental health problems through 
early detection system.
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INTRODUCTION

The Covid-19 pandemic that occurred in 2020 indirectly 
had an impact on increasing the population in Indonesia. 
According to the National Family Planning Coordinating 
Agency, there was an increase in the pregnancy rate 
by around 370,000-500,000 during the pandemic (1). 
In addition, the Covid-19 pandemic has also greatly 
affected the mental health of pregnant women and 
increased anxiety during pregnancy (2). Pregnancy 
itself is a major event in a woman’s life accompanied 
by physiological and psychological changes (3) so that 
women tend to be at twice the risk of experiencing 
depression than men (4).  Pregnancy conditions that tend 
to increase depression and the unfinished period of the 

Covid-19 pandemic will increase the risk of antenatal 
depression. 

Until now, depressive disorders that is more concerned 
for treatment is postpartum depression related to 
its impact on the health of mothers and newborns 
(5). Meanwhile, several studies have shown that the 
majority of postpartum depression incidence is a result 
of untreated antenatal depression because perinatal 
depression screening is more familiarly done in the 
postpartum period rather than the antenatal period.  the 
reason is because the depressive symptoms experienced 
throughout the antenatal period are considered to be 
the effect of physiological and psychological changes 
during pregnancy. In addition, health workers are 
usually not aware of the mental health status of pregnant 
women at antenatal visits because antenatal visits have 
focused more on the health and physical well-being of 
the mother and the fetus so far (6).
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Antenatal depression experienced by pregnant women 
can have an impact on the quality of maternal health 
and is a major cause of disability in developed and 
developing countries (7). Some of the complications 
associated with maternal depression in pregnancy 
include premature birth, intrauterine growth restriction 
(8), and mental and psychomotor development delays 
in infants (9). While in pregnant women, antenatal 
depression can increase the risk of preeclampsia, 
edema, premature rupture of membranes, bleeding, 
severe headaches (3) and postpartum depression so it 
is important to do early detection of depression since 
pregnancy in women who are at high risk of postpartum 
depression (10).

Mental health issues during pregnancy as public health 
concern must be diagnosed and addressed. It is clear 
that early intervention to increase maternal mental 
health status can reduce the adverse outcomes in 
newborn and baby (11) and improve positive pregnancy 
experience. The Edinburgh Postnatal Depression Scale 
(EPDS) is a self-assessment form designed to detect 
postnatal depression and it has been validated in many 
countries for use during pregnancy (12). The EPDS is 
the most widely used screening tool to screen perinatal 
depression and is frequently used in Low Middle Income 
Country (LMIC) settings (13). The use of EPDS in health 
facilities as an early detection tool is needed to increase 
the coverage of diagnosis and treatment of perinatal 
depression. But in fact, the use of EPDS is still low and 
the proportion of pregnant women who experience 
depression and are undetectable can reach 80% (14) 
especially in the LMICs. 

Today, the use of internet-based technology in early 
detection of health problems can improve the ability 
of health workers to prevent and diagnose early. The 
m-Health intervention in the clinical area has the 
potential to provide internet-based health information 
and optimize the health care to the clients. Devices 
such as smartphones can facilitate practical screening of 
symptoms of depression in pregnant women in the area 
of antenatal health services (15). Previous research states 
that the prototyping design of an antenatal depression 
detection system can support the improvement of mental 
health services for pregnant women (16). The aim of 
this study is to build a prototype of the application of 
antenatal depression screening as an effort to prevent 
maternal mental problems. 

MATERIALS AND METHODS

Software Development Methods
This study used prototyping method  with  a Software 
Development Life Cycle (SDLC) model (Fig. 1).Prototyping 
method is defined as a software development model  in 
which a prototype is created, tested, and reworked as 
needed until an acceptable prototype is reached. This 
method is a part of SDLC model that consists of several 

phases  to developed, designed, and maintained system 
with the aim of producing a system that suits user needs 
and the purpose of making the system (17).

Research Procedure
To develop the prototype, researchers conducted a 
system requirements analysis which was carried out 
by collecting primary and secondary data. The data 
collection  process was carried out at public health center 
of the UPT Puskesmas Rawat Inap Panjang, Bandar 
Lampung, Indonesia. Primary and secondary data are 
collecting through interviews, observation, document 
review, and literature study. Respondents in this study 
were the head of the Public health center, midwives 
in the Maternal and Child Health room, and pregnant 
women. Data obtained from data collection techniques 
will be analysed using software development methods. 

After conducting a requirements analysis, the next step 
in this research is to make a design for the software based 
on the requirements specifications obtained. The design 
of this software consists of system process flow design, 
system data flow, and system interface design. The next 
process is making software. In this research, the creation 
of software applications antenatal depression screening 
using android Flutter. Then, the software that has been 
built is then tested for functionality by using black-box 
testing techniques.

RESULT

System Model 
The system model is built according to the needs of 
pregnant women and midwives. After analysing the 
system requirements, the researcher developed a model/
design that would be used as the basis for designing an 
android-based antenatal depression detection system. 
Digital tool of depression screening that is formed 
has an approach to identify depression. The structure 
model in this prototype consist of two main users in this 
application, namely pregnant women and midwives. 
Pregnant women fill the data related to their pregnancy, 
doing screening test, and find out the test results and see 

Figure 1 : Software Development Life Cycle (SDLC).
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b.	 Edinburgh Postnatal Depression Scale
One of the most widely used screening tools 
internationally and has been translated into more than 
50 languages to detect perinatal depression is the 
Edinburgh Postnatal Depression Scale (EPDS). This 
digital tool use EPDS to assessed the symptoms of 
antenatal depression. A cut-off point to identify pregnant 
women with probable major depression is 13 or more.

Implementation
At the implementation stage, the system model that has 
been created is then developed in a prototype design 
of an antenatal depression screening application called 
“Care Bumil” (Cegah Depresi Ibu Hamil). The current 
version of digital screening tool for antenatal depression 
allows midwives to assess the risk factors of depression in 
pregnancy, view attention flags, screening for depression, 
easily identify the cause of anxiety/depression suffering 
by pregnant women, and make decision related to the 
screening score of pregnant women. Midwives can also 
see a summary of women’s profile and history with any 
attention flags. 

During a visit, pregnant women can access the screening 
application of antenatal depression by login their 
account in login page.  If it is the first contact, pregnant 
women should fill their name, email, medical record 
number, and password. Otherwise, women are only 
need to fill their email and password for their next access 
in this application. After login, pregnant women are 
recommended to fill their profile and history related to 
the risk factors of anxiety/depression in pregnancy . This 
page consisting of personal data of women, the current 
state of pregnancy, obstetric history, social support and 
childbirth preparation that pregnant women must fill in 
as baseline data as shown in Table I. This form is used 
as supporting data for the assessment of risk factors for 
depression in pregnant women.

Pregnant women who have completed filling the 
baseline data will be assessed their risk of depression on 
pregnancy by using the Edinburgh Postnatal Depression 
Scale (EPDS) questionnaire. This questionnaire consists 
of 10 questions about perinatal depression. Each answer 
choice for each question in the questionnaire has a 
different score between 0-3 with a maximum score 
of 30. Although the EPDS is used specifically for the 
detection of postnatal depression, this tool also has been 
widely used to detect antenatal depression especially in 
low resource settings (Fig. 2.1).

The result of the EPDS test will automatically appear 
in the test results view after pregnant women finished 
the EPDS questionnaire. The score of the test will 
automatically classify the depression status of pregnant 

the history of her test during pregnancy, while midwives 
assess the screening results on the application and take 
further action for women who indicate in depression. 

Analysis System Requirements
a.	 Risk Factor for Depression in Pregnancy
In addition to screen perinatal depression, this prototype 
is use to assess the risk factors of  mental health problems 
of pregnant women. The assessment for risk factors 
for antenatal depression in this tool is divided into 5 
categories, namely women’s profile, current pregnancy 
history, obstetric history, social support, and childbirth 
preparation. Table I describes the list of questions for 
risk factors in antenatal depression.

Table I. List of Questions for Risk Factors in Antenatal De-
pression

No Assess-
ment 

Category

Questions

1. Wom-
en’s 
profile

1.	 Name 

2.	 Age

3.	 Education 

4.	 Work status

5.	 Family type

6.	 Family income

2 Current 
preg-
nancy 
history

1.	 Number of pregnancy

2.	 Last menstrual period

3.	 Plan/unplanned pregnancy

4.	 Gender preference expected from 
family

5.	 Consuming antidepressants

6.	 Pregnancy problems

3 Obstetric 
history

1.	 Depression history

2.	 Miscarriage history

3.	 Section caesarean history

4.	 Complication history in pregnancy, 
childbirth, and postpartum period

4 Social 
support

1.	 Domestic violence

2.	 Friends support

3.	 Family support

4.	 Husband support

5 Child-
birth 
prepara-
tion

1.	 Attending pregnancy class history

2.	 Preference for birth attendant, health 
facility to delivery, and method of 
delivery.

3.	 Financial preparation

4.	 Insurance



Mal J Med Health Sci 18(SUPP12): 7-13 Oct 202210

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Figure 2.1 : Screening Test form

Pregnant women are advised to do mental health status 
screening in their pregnancy at least 2 times during 
pregnancy, in the 1st and 3rd trimester. The history of 
their EPDS test will be recorded in the history view. The 
EPDS scores > 13 were used as a reference for predicting 
the occurrence of antenatal and postnatal depression 
(Fig. 2.3).

women whether they are at risk of depression or not. 
After doing physical and laboratory assessments, 
midwives will spare their time to doing consultations 
related to the assessment results as well as mental health 
status of their patients. Pregnant women who are at risk 
of antenatal depression will be advised to have a direct 
consultation session with the midwives so that they 
can be given intervention in overcoming symptoms of 
depression and will be re-evaluated 2 weeks after the 
first examination (Fig. 2.2).

Figure 2.2 : Test Result Display

Figure 2.3 : History Test Display

Software Testing
The software testing stage is important to do to find out 
whether the prototype system that has been designed 
can run well. Tests carried out at this stage use the black-
box testing method. This black-box testing method tests 
the functions and menus contained in the system and 
ensures all functions can run properly as needed. Based 
on the test results of the existing functions, the following 
test results are obtained. Table II shows the black-box 
testing results.

Table II. Black-box Testing

No. Menu / Function Application Test Results

1. Form Login ✓

2. Form About Me ✓

3. Form Test ✓

4. Form Test Result ✓

5. Form History ✓

Description: ✓ (functioning properly); x (not working, under development)

DISCUSSION

Based on WHO recommendations, Indonesia applies 
regulations for at least 6 antenatal visits during 
pregnancy. The components of the antenatal visit are 
anamnesis, physical examination and laboratory tests, 
and case management. Anamnesis (collecting women’s 
profile, history, and screening) is carried out to explore 
the symptoms/problems experienced by pregnant 
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Figure 3 : ANC Workflow

women subjectively then it confirmed by conducting 
physical examination and laboratory tests. The results 
of anamnesis, physical examination and laboratory 
tests will be elaborated in case management as the last 
component of antenatal visit. Along with the intervention 
in case management, midwives are also giving health 
education, counseling, and treatments for pregnant 
women. The figure 3 shows the Antenatal Care (ANC) 
workflow in health facilities (Fig. 3).

Screening for antenatal depression should be performed 
in anamnesis session when midwives are doing 
collecting woman’s profile, history, and screening in 
antenatal visit. Pregnant women who come to health 
facilities with sad facial expressions, not excited, look 
thinner, and feeling unhappy with their pregnancy 
are more recommended to be screened for antenatal 
depression. Depression Screening on antenatal should 
carried out at least 2 times during pregnancy in the first 
and third trimesters.

To detect the presence of maternal depression, a 
standardized tool is needed to assess the risk of 
depression. Currently, there are several screening tools 
to detect the risk of antenatal depression, including the 
Patient Health Questionnaire (PHQ-9), the Edinburgh 
Postnatal Depression Scale (EPDS), and the Beck 
Depression Inventory (BDI). Based on literature studies, 
EPDS is the most valid screening tool for use in the 
perinatal period (6) and is most suitable for screening 
antenatal depression at low level of health facilities 
because of its level of accuracy that varies from 
moderate to high in various health facilities (18). Thus, 
the screening tool used in this application is EPDS.

Apart from being a screening tool, the Care Bumil 
application is also used to explore risk factors for 
depression in pregnant women. Questions about risk 
factors in this application can be found in the About Me 
Form. Data on risk factors that were questioned included 

the number of pregnancies, planned/unplanned 
pregnancies, expected sex of the baby, use of depression 
medication during pregnancy, previous history of 
depression, pregnancy complications, social support, 
and financial preparation for childbirth. This is consistent 
with literature studies that examine the determinants of 
antenatal depression, including antenatal anxiety, low 
social support, and low financial support (19). Other 
studies suggest that male sex preference in pregnant 
women also increases the risk of antenatal depression 
(20). By knowing the risk factors for antenatal depression 
in the application, this will make it easier for midwives to 
explore the mental health problems of pregnant women.

The EPDS questionnaire used in the Maternity Care 
application consists of 10 questions with a value range of 
0-3 for each answer choice and a maximum score of 30. 
The cut-off point for the category at risk for depression 
is the EPDS score> 13. Based on the literature, antenatal 
depression is detected based on EPDS score> 13 with 
two tests at 15-16 weeks of gestation and 20-21 weeks. 
The use of repeated EPDS is very good for identifying 
pregnant women with persistent depressive symptoms 
and the predictive value for depression is more valid 
than just one test (21). Although the EPDS was designed 
specifically to detect postpartum depression, all the item 
questions are similar to the general depression scales and 
not specific assessing woman’s motherhood experience 
(22). In addition, EPDS has been used and translated in 
many countries and its validation has been proven to be 
used as an assessment of mental health in the perinatal 
period (23). Another research discovered that a cut-off 
value of 11 or above maximizes combination sensitivity 
and specificity for the EPDS. A cut-off 13 or above might 
be utilized to identify pregnant and postpartum women 
with greater symptom levels. Furthermore, accuracy did 
not alter substantially dependent on reference standards 
or participant characteristics, such as whether the EPDS 
was administered during pregnancy or after delivery 
(24).
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The development of digital tool for screening of 
antenatal depression can be useful for the work of 
midwives in providing antenatal care. In addition, the 
provision of timely and accurate data and information 
by this application really helps midwives to make a 
quick and accurate decisions  in the effort to maintain 
the mental health of pregnant women. In Indonesia, 
although the implementation of antenatal mental health 
screening has not become part of routine antenatal care 
services, the incidence of antenatal depression has been 
detected through many studies. EPDS, which is one of 
the screening tools used in research, is usually used in 
the form of a paper version or google form (25). The 
differences of paper/google form version of EPDS with 
this prototype is that this tool can assess the risk factors 
of depression and screen for depression experienced by 
pregnant women at the same time. Because this  tool is 
an online application-based, is the prototype is flexible 
to be accessed anywhere and everywhere as long as 
it is connected to the internet connection. In addition 
to provide benefits, this application also has several 
shortcomings, including the prototype of the antenatal 
depression detection system that has not been integrated 
with the existing system and can only be accessed if 
there is an internet network available online and cannot 
be done offline.

CONCLUSION

The prototype antenatal depression detection system that 
has been developed can help to assessmaternal mental 
health problems through early detection. It is important 
to regularly assess mental health status of pregnant 
women in all health facilities. With early detection, 
proper diagnosis and treatment of health problems can 
be carried out and can reduce the risk of maternal and 
neonatal complications. Furthermore, it is necessary to 
test the effectiveness of this application so that it can be 
used clinically and in a wider population.
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