o °
. informatics

Article

Development of a Chatbot for Pregnant Women on a Posyandu
Application in Indonesia: From Qualitative Approach to
Decision Tree Method

Indriana Widya Puspitasari 1"

and Ari Indra Susanti 37

check for
updates

Citation: Puspitasari, LW.; Rinawan,
ER.; Purnama, W.G.; Susiarno, H.;
Susanti, A.I. Development of a
Chatbot for Pregnant Women on a
Posyandu Application in Indonesia:
From Qualitative Approach to
Decision Tree Method. Informatics
2022, 9, 88. https://doi.org/10.3390/
informatics9040088

Academic Editor: Jiang Bian

Received: 14 September 2022
Accepted: 24 October 2022
Published: 27 October 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

2,% 2,3,4 6

, Fedri Ruluwedrata Rinawan , Wanda Gusdya Purnama 5 Hadi Susiarno

Master of Midwifery Study Program, Faculty of Medicine, Universitas Padjadjaran, JI. Eyckman No. 38,
Bandung 40161, Indonesia
Center for Health System Study and Health Workforce Education Innovation, Faculty of Medicine,
Universitas Padjadjaran, J1. Eyckman No. 38, Bandung 40161, Indonesia
Department of Public Health, Faculty of Medicine, Universitas Padjadjaran, Jalan Ir. Soekarno KM. 21,
Jatinangor-Sumedang 45363, Indonesia
Indonesian Society for Remote Sensing Branch West Java, Gedung 2, Fakultas Perikanan dan Ilmu Kelautan,
Universitas Padjadjaran, JI. Ir. Soekarno KM. 21, Sumedang 45363, Indonesia
Informatics Engineering Study Program, Faculty of Engineering, Universitas Pasundan, J1. Dr. Setiabudi No. 193,
Bandung 40153, Indonesia
Department of Obstetrics and Gynecology, Faculty of Medicine, Universitas Padjadjaran-Dr. Hasan Sadikin
General Hospital, J1. Eyckman No. 38, Bandung 40161, Indonesia
7 Mother and Child Health Division, Department of Public Health, Faculty of Medicine,

Universitas Padjadjaran, JI. Eyckman No. 38, Bandung 40161, Indonesia
*  Correspondence: indriana20001@mail.unpad.ac.id

Abstract: With the widespread application of digital healthcare, mobile health (mHealth) services are
also developing in maternal and child health, primarily through community-based services, such
as Posyandu in Indonesia. Patients need media for consultation and decision-making, while health
workers are constrained in responding quickly. This study aimed to obtain information from pregnant
women and midwives in developing a decision tree model as material for building a semi-automated
chatbot. Using an exploratory qualitative approach, semi-structured interviews were conducted
through focus group discussions (FGD) with pregnant women (n = 10) and midwives (n = 12) in
March 2022. The results showed 38 codes, 15 categories, and 7 subthemes that generated 3 major
themes: maternal health education, information on maternal health services, and health monitoring.
The decision tree method was applied from these themes based on the needs of users, evidence,
and expert sources to ensure quality. In summary, the need to use a semi-automated chatbot can be
applied to education about maternal health and monitoring, where severe cases should be provided
with non-automated communication with midwives. Applying the decision tree method ensured
quality content, supported a clinical decision, and assisted in early detection. Furthermore, future
research needs to measure user evaluation.

Keywords: chatbot; decision tree; mHealth; Posyandu; pregnant women

1. Introduction

The internet and smartphones are increasingly popular both as means of access-
ing healthcare information and as tools for healthcare management [1,2]. Mobile health
(mHealth) is defined as the use of mobile phones to support the achievement of health
objectives or to deliver versatile and functional healthcare services [3,4]. In Indonesia,
mobile health utilization has increased as internet users have grown from 66.2 million to
74.55 million between 2016 and 2020 [5]. With the widespread application (app) of digital
healthcare, mHealth services also thrive in maternal and child health [6]. For example,
a recent systematic literature review indicates that pregnant women need information
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access using mHealth to increase their knowledge and their adherence to the regularity
of antenatal care [7]. Moreover, previous research also showed the high need for accurate
information to support health decision-making among pregnant women [6,8].

Given that the priority agenda of the Indonesian government is reducing the high
Maternal Mortality Rate (MMR) of 305/100,000 live births [9], strengthening primary health
services through information, communication, and technology (ICT) innovative strategy is
one of the efforts to solve this problem [10]. One such effort involves community-based
activities, e.g., an integrated health service center/pos pelayanan terpadu (Posyandu), a socio-
cultural embodiment of the primary health care approach [9,11]. In this case, one of the
Posyandu-based digital health interventions has been realized through ‘iPosyandu’, an
android-based mobile app by Rinawan et al., which is currently being extended in its
features [12-14]. The previous version was mainly used for community health workers
(CHWs) to store and manage Posyandu data. It also has a feature to share information about
child development and maternal health. This app aims to build a “bridge” between the
community and the national level [12]. The extended version is intended to optimize family
services focusing on pregnant women.

The need for communication is still increasing among patients, especially in having
remote consultations with health workers to make decisions [15]. To optimize the service,
health workers need help responding promptly to patients [16]. In this case, Rinawan et al.
added chatbots for educational purposes on the extended iPosyandu app, focusing on
pregnant women in Indonesia. A chatbot, known as an intelligent bot, interactive agent,
digital assistant, or artificial conversational entity, is a form of Artificial Intelligence (AI)
used for simulating human conversations [17]. Chatbots can be a tool for providing health
consultation and education [18]. Recently, chatbots have been widely used in healthcare
for such purposes as improving mental health [19], promoting physical activities [20],
supporting patients with chronic diseases [21], and education [22]. The reason is that chat-
bots can help patients manage their health and assist healthcare professionals in handling
patient care, particularly decision-making [16,23]. Managing knowledge-based content
containing a list of questions and answers in designing a chatbot is essential to support
decision-making [24]. In this matter, content quality is considered in the development pro-
cess to encourage pregnant women to adopt and use medical chatbots [25]. The chatbot’s
knowledge system should be based on users’ needs and literature/evidence, and should
then be compiled by health and informatics experts [26,27]. A recent systematic review
pointed out that ensuring the content quality of a health chatbot can be realized using a
decision tree method [28].

A decision tree is mainly used for classification and prediction using tree-shaped
figures [29,30]. The practice of decision trees has been widely used in the health sector [31],
such as for early detection of health conditions [32], predicting disease severity [30], de-
termining telehealth services [33], and assisting admissions to intensive care units [34].
Overall, it is intended to help healthcare professionals make clinical decisions by maximiz-
ing effectiveness and minimizing harm [35]. It is also one of the most effective methods for
developing chatbots in healthcare [24,30]. For example, in an Al system of a health chatbot,
the decision tree method will be used in the back-end system for servicing a question from
pregnant women through the chatbot [36,37]. From the front-end side, it can help users
predict their health conditions using chatbots [38]. Thus, the accuracy of the information in
this decision tree method can strengthen the quality of content in health chatbots [39]. A
recent systematic review shows that the decision tree is one of the tools for consideration in
assisting the patient/provider in decision-making. External validation is also needed to
ensure that decisions are made with high-quality evidence [28]. In our app, the chatbot for
pregnant women using a decision tree method was built by involving information on user
needs and health experts as one of the strategies to support the decision-making.

Even though the decision tree chatbot is a form of Al designed to simulate human
conversations in health education, it still has limitations [16,37,40]. Education using a chat-
bot is acceptable to the patient [41,42], but many healthcare professionals and experts have
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emphasized that fully-automated chatbots are not mature enough to diagnose a patient’s
condition or replace the judgment of a healthcare professional [16,19,40-42]. These findings
highlight the perception that chatbot technology can be helpful for promptly responding in
less complex roles. On one side, it frequently affects self-diagnosed patients [16,23]. On
the other side, it must be carefully considered when providing a fully automatic chatbot
focusing on health education instead of self-diagnosis. For this case, a semi-automated
chatbot approach with both automation and human conversation can be a strategy to
overcome this problem [37,43]. The importance of combining automated chatbots and
non-automatic chats directed to health workers is to provide rapid health education about
patient problems that can be validated by health workers [16,40,41]. A recent systematic
review identifies limited studies examining semi-automated chatbots, mainly for handling
pregnant women'’s health [44]. Therefore, this research aims to explore the need of preg-
nant women and midwives to develop a semi-automated chatbot through a user-centered
approach, applying a decision tree method that increases the accuracy of clinical decisions
among pregnant women and assists in early detection of their health problems [25].

2. Materials and Methods
2.1. Study Design

An exploratory qualitative approach was used to explore the needs of pregnant women
and midwives in developing a semi-automated chatbot on the extended iPosyandu appli-
cation. A focus group discussion (FGD) through semi-structured face-to-face interviews
was conducted, with the topic guide designed based on a review of the existing literature
that included chatbot competencies for online healthcare [18]. The qualitative data were
used to apply the decision tree method in developing semi-automated chatbot mockups.
The stages in this research process can be depicted in Figure 1.
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Figure 1. Stages of the research process.

2.2. Participant Selection

Sampling was determined using a purposive sampling method, where the selection of
participants was based on the researchers’ judgment about which potential participants
would be most informative, such as midwives and pregnant women [45]. Collecting
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qualitative data was achieved through face-to-face FDGs conducted with 22 informants:
pregnant women (n = 12) and midwives (1 = 10). The number of participants per focus
group ranged from 3 to 21, with a median of 10 [46].

The eligibility criteria of pregnant women respondents consisted of women in all
trimesters who can operate smartphones and be willing to participate in the interview.
Required midwife informants were working in the areas of the three public healthcare
centers/Pusat kesehatan masyarakat (Puskesmas) and had attended iPosyandu training. Preg-
nant women with complications and mental disorders were excluded from this study.
Excluded midwives were midwives known to have not carried out their duties for more
than the last month. This means these midwives were not actively working and did not
follow the dissemination and training about the iPosyandu app. No participants refused
this interview. For each participant, the first interview began with questions about their
socio-demographic data. Pregnant women'’s characteristics are listed in Table 1, describ-
ing age; trimester; parity, which was divided into the categories of primiparous (women
who had given birth once) versus multiparous (more than once) [47]; and educational
level. Midwives’ characteristics are listed in Table 2, including age, educational level, and
participation in iPosyandu app usage training.

Table 1. Characteristics of Pregnant Women Respondents.

Code Age Trimester Parity Occupation Educational Level
RI1 22 3 Multiparous Housewife Junior High School
RI2 27 3 Primiparous Housewife Senior High School
RI3 24 3 Primiparous Housewife Senior High School
RI4 23 2 Primiparous Housewife Senior High School
RI5 33 1 Multiparous Housewife Junior High School
RI6 30 3 Multiparous Housewife Elementary School
RI7 28 1 Multiparous Housewife Senior High School
RI8 27 2 Multiparous Housewife Senior High School
RI9 24 1 Primiparous Housewife Senior High School

RI10 30 2 Multiparous Housewife Senior High School

Table 2. Characteristics of Midwife Respondents.

Code Age Midwifery Education Participated in iPosyandu Training
RB1 32 Bachelor Degree Had attended training
RB2 31 Diploma Degree Had attended training
RB3 33 Diploma Degree Had attended training
RB4 34 Diploma Degree Had attended training
RB5 32 Diploma Degree Had attended training
RB6 36 Diploma Degree Had attended training
RB7 36 Diploma Degree Had attended training
RB8 32 Bachelor Degree Had attended training
RB9 32 Diploma Degree Had attended training

RB10 33 Diploma Degree Had attended training

RB11 34 Diploma Degree Had attended training

RB12 35 Diploma Degree Had attended training
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Consultation Using
Semi-Automatic
Chatbot

2.3. Setting

Data were collected in March 2022 and taken at 3 selected Puskesmas out of 20 Puskesmas
in Purwakarta Regency, West Java Province, Indonesia. The selection of the Puskesmas
followed the inclusion criteria in which health workers and CHWs had received dissem-
ination and training on the app use. They also actively used it in the study areas (the
Purwakarta, Koncara, and Pasawahan Puskesmas).

2.4. Interview Guide

The interview guide was compiled based on the content of conversational agents in
previous research [18], including (1) treatment and monitoring, which is the implemen-
tation of treatment, management, support, and monitoring in health service; (2) health
care service support, which includes connecting patients to health care services; (3) educa-
tion, is providing information related to health care; (4) lifestyle behavior change, which
supports users in overcoming various modifiable health risk factors, and (5) diagnosis,
which identifies the nature of the disease or condition. First, we asked about the familiarity
of informants with using chatbots on various platforms. Then, we proceeded by asking
about the needs of pregnant women and midwife users regarding five chatbot functions,
including chatbot for treatment and monitoring, health care service support, education,
lifestyle behavior change, and diagnosis. The interview guide can be seen in Appendix A.
Interviews lasted for 30-60 min and were audio recorded, and field notes were used to
observe the data in the field. After the data reached data saturation, they were transcribed,
and the researchers performed a member check with the informants. The theme references
chatbot content or answers prepared as chatbot-based Al conversation materials. The
structure of the interview can be seen in Figure 2.
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Figure 2. Consultation structure via semi-automated chatbot.

2.5. Data Analysis and Decision Tree Method

Interviews were transcribed verbatim with the thematic analysis used to understand
experiences, thoughts, or behaviors across a dataset [48]. The NVivo Release 1.6.1 (1137)
software QSR International, Burlington, Massachusetts, United States of America tool was
used to organize, obtain an overview of the data, and compile the coding. The analysis
began with reading field notes and transcripts to receive a general sense of each transcript.
Next, researchers read the transcription results repeatedly to understand the content clearly,
and identified significant statements from the transcript to find codes. The codes were
then grouped to represent categories as the basis for generating a small number of themes.
The authors checked for the correctness of these processes and consistency. Subsequently,
those categories were used to develop sub-themes and grouped into themes representing
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the main findings [49]. Then, the authors combined all the sub-themes and constructed
meanings to describe the merged themes. Finally, the authors worked together iteratively
to ensure that the narrative was representative of the data, which helped establish a
credible interpretation.

The codes, categories, sub-themes and themes were then compiled into a conceptual
map that shows the flow of ideas in the “findings” section. The flow can represent the
theme from a more general picture to a more specific picture [49]. Concept maps were
created alongside qualitative data analysis to capture all thoughts visually. In this study,
the authors created a concept map using five different-colored markings to facilitate the
process of generating the main findings. First, the authors determined codes marked in blue
boxes representing the material for the question-and-answer items needed in developing
semi-automated chatbots. Secondly, collected codes were grouped into categories marked
with pink oval shapes representing the topics that would be the basis for the principal
finding. In the third step, the writer connected the categories into sub-themes marked by
orange boxes, then analyzed and merged them into the main findings or major themes.
These themes became material for the development of the main topic. The illustration of
the conceptual maps can be seen in Figure 3.

Figure 3. An illustration of the conceptual map.

Afterward, a decision tree was built by synthesis of the qualitative data, collecting
evidence and literature to strengthen the knowledge base system for creating a chatbot.
The decision tree we made was in the form of questions with yes or no answers. It aimed
to screen general conditions, where further complaints would be directed to the final
decision to chat directly with a midwife. The function of the decision tree was also the most
straightforward and feasible modeling for interventions in brief and mild conditions but
less appropriate for addressing severe and long-term conditions [50]. The decision tree was
generally constructed with two types of nodes: decision and terminal. A simple illustrative
decision tree is presented in Figure 4.
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Figure 4. An illustration of the hierarchical rules of a decision tree.

In Figure 4, the tree is a hierarchical rule directed from top to bottom, starting with a
decision node (green diamond shape) as the root or initial decision. Then, each manage-
ment strategy is followed by yes or no choices, representing certain events. Finally, the
endpoints of decision trees are characterized by a leaf as a terminal node (parallelogram
shape) consisting of blue for the education needed on general conditions and red as the
option of talking to a midwife, representing severe conditions at the end of the tree. The
outcome measures are generally attached to these endpoints [50]. Subsequently, the authors
discussed this arrangement in realizing the creation of a chatbot.

Two main elements of Al: a knowledge base and an inference engine, shown in Figure 5,
were performed to develop the chatbot. The knowledge base contained facts, theories,
thoughts, and relationships [24]. The knowledge base was responsible for summarizing
the system’s intelligence, consisting of keywords/phrases and responses that must be
associated with each sentence. Furthermore, the chatbot design would be implemented
using a chat script approach. This approach defined topics, objects (concepts), and rules. In
addition, there was an inference engine that could draw conclusions based on knowledge.

>
Output

Knowledge Inference ) Answer, Solution
base Engine

>

Figure 5. Main parts of AL

3. Results

The results obtained comprised 38 codes, 15 categories, 7 sub-themes, and 3 major
themes, (1) Maternal Health Education, (2) Information on Maternal Health Services and
(3) Maternal Health Monitoring. The codes in the qualitative results were then compiled into a
conceptual map showing the flow of ideas in the findings section [49], shown in Figure 6.
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Figure 6 shows the conceptual map as synthesized by the qualitative data. First,
the researcher determined the coding, marked with blue boxes. This coding became the
basis for categorizing, marked with a pink oval shape. Second, these categories were then
grouped into sub-themes marked with orange boxes. Subsequently, they were merged
into three major themes marked with green boxes as the main topics needed in the semi-
automated chatbot.

3.1. Maternal Health Education

Chatbot-based semi-automatic teleconsultation could be one form of media for ma-
ternal health education. The semi-automated interaction education requires the design of
stored and adapted answers to the information needs of pregnant women and midwives.
The interviews showed that this education consisted of physical and psychological com-
plaints and lifestyle changes. Those were critical educational topics and could be accessed
quickly using automated chatbots.

3.1.1. Physical Education

The number of physical complaints experienced during pregnancy was one of the
reasons for the importance of education and information about valid and fast answers.
Semi-automated chatbot-based teleconsultation was considered a medium for health ed-
ucation, offering an immediate response to physical complaints experienced by mothers.
Information on physical complaints summarized from the interview results included the
danger signs of pregnancy, discomfort in pregnancy, and labor symptoms.

“

. about complaints of nausea, vomiting and current condition ... Yes, so we can
consult quickly” (Pregnant Women's FGD)

In addition to opinions from pregnant women, midwives also recommended providing
education related to general physical complaints and early detection of labor signs.

“General danger signs, nausea and vomiting, signs of bleeding or heartburn maybe yes,
dizziness, stomach pains like that. How to drink iron tablet (Fe), vitamins, all shown.”
(Midwives” FGD)

“Many people complain of back pain, I said because the baby is getting bigger and want
to give birth” (Midwives” FGD)

3.1.2. Psychological Education

Psychological complaints were one of the essential topics for pregnant women in
preparation for childbirth and readiness to become a mother. According to informants,
complaints about the mother’s mental condition during pregnancy could be served and
supported through educational chatbots by providing answers automatically. The reason
was that the mental preparation of pregnant women for childbirth needs to be carefully
prepared. Mental health screening was also necessary. The informant hoped that chatbots
could be a medium to overcome the mental health of pregnant women quickly.

“Because we are also often given mental screening for pregnant women in the health care
programs, such as filling questionnaires like do you feel, for example, that you have not
slept for three days or not? I think it’s important to give mental education by chatbot”
(Midwives’ FGD)

“Ee.. that’s not all. The mental preparation before giving birth needs to be supported
and educated” (Pregnant Women's FGD)
3.1.3. Lifestyle Change Education

Changes in lifestyle needed in the discussion topics through this semi-automated
chatbot service include information about daily activities, husband-wife relationships,
changes in women’s appearance, changes in nutritional patterns, and personal hygiene.
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“The way husband and wife may have sex in the first pregnancy. How many months or
how many weeks is the inspection? Eating patterns, resting patterns, sleeping patterns”
(Midwives FGD)

Some patients said pregnant women'’s diet changes were significant as educational ma-
terials through chatbots. Besides, the lack of awareness of mothers in changing their
appearance was also essential information conveyed. Good appearance changes supported
and facilitated the pregnancy process.

" Avoiding unhealthy foods.. Not staying up late, sleeping reqularly” (Midwives” FGD)

“Yes, how do you do it every day to stay healthy. Dietary habit. How do you keep it clean.”
(Pregnant Women FGD)

“Clothes. Some pregnant women still wear little pants. The pants are strict jeans
normally. Then sandals are usually high heels for pregnant women” (Midwives” FGD)

3.2. Information on Maternal Health Service

One of the topics frequently asked by pregnant women is that of maternal health
services. According to pregnant women and midwives, this topic comprises general
information that can be quickly responded to and does not need to wait for validation from
health workers to provide it via an automated chatbot.

3.2.1. Mother’s Health Checkup

It consisted of general and supporting health checks, such as the schedule of visits, the
type of service (pregnancy, family planning, repeat visits), and the number of controls.

“Schedule an appointment or consul meet with the midwife” (Pregnant women’s FGD)

“Pregnant women do not schedule repeat visits once a day, for example, once a month.
Trimester from this to this. For those who are 8§ months and over 2 weeks, once. So
someone asked later to check again when yes. Later, if I control it again, I'm afraid I'll
forget again. But usually, if it’s like you ve been to the health center, I'll let you know the
return visit” (Midwives” FGD)

3.2.2. Mother’s Service Support

Teleconsultation media should provide information on health insurance, birthplace,
and health workers’ recommendations to prepare for delivery in a health facility. According
to pregnant women and midwives, information on health services during pregnancy was
needed because there were still pregnant women who did not give birth to health workers.
Supporting examinations also needed information given to pregnant women to increase
knowledge on early detection.

“Lab checks. Ultrasound, screening” (Midwives” FGD)

There was still trust in “paraji’ or traditional birth attendants, encouraging women to give
birth with paraji instead of in a health facility. The reason was the hesitation of the cost of
giving birth in health facilities. According to the midwife’s interview, information about
the importance of giving birth to health workers, financing, and health insurance could be
answered automatically through chatbots.

“There are also deliveries (by parajis), so maybe the education is lacking, yes, the education
is like that. Ee..yes, the economy is too. The average is the economy. There are still some,
but not many. It's just . .. there are. The second first child is the same as the paraji, huh”
(Midwives’ FGD)
Health insurance information is a solution in providing awareness about health care support

that mothers can access.

“Sometimes, people who are economically dependent are thinking about costs. At least
we should be educated about BP]S (national health insurance) problems from the start”
(Midwives” FGD)
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3.3. Health Monitoring
3.3.1. General Health Monitoring

Chatbots were recommended to be able to answer complaints of a general condi-
tion. This aimed to avoid self-diagnosis, which may lead to misdiagnoses. Thus, the
available monitoring information could be a solution to increase knowledge and support
early detection.

“You can remind us that there are several programs, which are like a class for pregnant
women, can you not include them so they can join. Even though we don’t ... ” (Pregnant
Women’s FGD)

The midwife recommended helping to answer general complaints with a chatbot, but
health workers must examine further complaints.

“For example, from the pregnant woman, there is this complaint. For example, all
complaints are accommodated by the chatbot. Answered by chat, how is it? Later, they
will ask again, if the chatbot has not been able to accommodate the patient’s answer, maybe
they can be directed to the midwife as soon as possible”. (Midwives” FGD)

3.3.2. Advanced Monitoring

Further management of pregnant women’s condition was required to be confirmed
with health workers. Pregnant women considered getting information through a validated
chatbot rather than looking for information on their own through the internet, whose
source accuracy was unknown. Pregnant women preferred communicating with health
professionals as experts to support decisions about their health conditions for severe cases.

“

. about complaints ... Yes, so we can consult with the person concerned, the health
workers as well so that we know that we are not driven by google. So go straight to the
experts ... ” (Pregnant Women’s FGD)

The midwife argued that the complaints of pregnant women could not be automatically
controlled by communication machines such as chatbots. Clinical decisions on further
patient complaints should be handled directly by the midwife.

“Well, for example, in my opinion, everything should be accommodated first. If there are
10 patients, try to be answered by the chatbot first. Well, later, if the patient has been
accommodated with the chatbot’s answer, thank God. If the patient still feels anxious and
wants to ask further questions, it can be brought up to communicate with the midwife”
(Midwives” FGD)

4. Development of the Chatbot

From the theme found in the qualitative data, the decision tree was developed to
structure questions and answers along with decisions that will be realized on the chat-
bot. Figure 7 shows the chatbot development process from the initial process (knowledge
engineering) to its user interface development. The chatbot consists of two main parts:
(1) a user interface that deals directly with users and (2) an inference engine to seek an-
swers to consultations or questions via chat. Software engineers built the first part to
accommodate the needs of users (pregnant women) and stakeholders (midwives). These
needs comprised three themes: (1) maternal health education, (2) health monitoring, and
(3) information on maternal health services. Subsequently, when the user started a consul-
tation using a chatbot, the inference engine sought answers from the consultation based on
the knowledge acquired by the knowledge engineer. The knowledge was developed based
on the latest literature and experts’ validation through the knowledge engineering process.
The acquired knowledge was stored in a knowledge base with a decision tree structure.



Informatics 2022, 9, 88 12 of 30
Literature Decision
Tree
Input
Structure
Input Knowledge
[ Engineering » Knowledge Base
Human Knowledge
Expert Engineer
v
Inference Engine
Input
Chatbot 1
Development ]
v
) nteracts—__|  User Interface
_ Users’
Qualitative Requirements
Result A
(pregnant women)

« Maternal Health
Education

« Health
Monitoring

« Information on
Maternal Health
Service

Figure 7. The process of chatbot and its user interface development.

Stakeholders'
Requirements

'

Interaction Design

v/ Software
\ Requirements
—>

|

Software

Engineer

Stakeholders

(midwives)

User Interface
—— Development

The decision tree started with a conversation about physiological complaints and
then continued with pathological complaints with chat directions for professionals. It
aimed to help patients obtain information to fill their knowledge gaps before visiting
health workers [23]. The following decision tree for building a semi-automated chatbot for
pregnant women is presented in Figure 8.
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Figure 8. (a) Decision tree of the semi-automated chatbot for 1st Trimester. (b) Decision tree of the semi-automated chatbot fo" 2nd Trimester. (c) Decision tree of the
semi-automated chatbot for the 3rd Trimester.
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Chat

Ada yang bisa dibantu?

From the decision tree method in Figure 8a—c, it can be seen that many codes were
compiled, such as the Q codes, marked with a green oval shape as questions that are listed
in Appendix B. Then, Code A, which means the answers are marked with a blue box, can be
seen in Appendix C. From the decision tree method concept, the semi-automated chatbot is
presented in Figure 9.

Sudah

Trimester 1 .
Trimester 2 .

Selalu penuhi prinsip gizi seimbang yaitu :
Susunan pangan sehari-hari yang mengandung
zat gizi dalam jenis dan jumlah yang sesuai
dengan kebutuhan tubuh, dengan
memperhatikan prinsip keanekaragaman

' §
=

Tidak .
Ya

Pemeriksaan berkala perlu dilakukan oleh
tenaga kesehatan

Trimester 3 .

Apakah Ibu sudah mengetahui tanda tanda
Kekurangan Energi Kronik pada Ibu Hamil?

pangan, aktivitas fisik, perilaku hidup bersih dan
memantau berat badan secara teratur dalam
rangka mempertahankan berat badan normal
untuk mencegah masalah gizi.

Pusing dengan hipertensi (tekanan darah
tinggi), hal ini disebabkan karena aliran darah
ke otak berkurang, maka asupan oksigen pun
berkurang sehingga menyebabkan pusing.
Penanganan ibu di rumah yaitu selain melalui
pengelolaan makanan juga dengan istirahat
dan tidur yang cukup, berbaring dengan posisi
kaki lebih ditinggikan, mengurangi aktivitas
yang berat dan melelahkan, dan tehnik nafas
dalam.

Trimester 1

Apakah rutin mengkonsumsi Tablet Tambah
Darah?

Ya .
Tidak .

Silahkan konsultasi ke bidan

Chat bidan ‘

(b)

Figure 9. The screen captures the semi-automated chatbot. (a) General health screening on a chatbot,
(b) education on common complaints, and (c) chat options for midwives as further complaints.

In Figure 9, the chatbot appears in the extended iPosyandu app in Bahasa Indonesia.
Aside from screening general questions at the beginning, shown in Figure 9a, health
education according to patients’ queries and conditions is shown in Figure 9b. Afterward,
the conversation ended with the recommendation of options to chat or talk to the midwife
to strengthen health decisions mentioned in Bahasa Indonesia, “Silahkan konsultasi ke bidan”,
which means “Please consult the midwife” Figure 9c.

5. Discussion

Qualitative data exploration methods have benefits and have become the basis for
determining needs based on human perspectives and experiences [51]. As the intervention
is intended for users, it is necessary to involve the target in developing research. The
reason is that a health intervention tool can appropriately answer the requirements in its
implementation if it concerns the user’s need [52]. A user-centered approach has become an
effective method to determine the success of the intervention field [26,53]. User perspective
can also help provide insight to researchers, application designers, and health providers in
developing and evaluating health applications [15,53-55]. Other research explained that
user evaluation through quantitative analysis after conducting qualitative methods could be
used to strengthen the success of health intervention development studies [54-56]. However,
previous studies have shown that several health applications successfully developed with
qualitative exploratory methods [57,58]. Therefore, using qualitative design to explore
information with a user-centered approach can be critical in application development
research [12,59,60].
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This qualitative research demonstrated the needs of pregnant women in the chatbot’s
contents through three major themes: (1) maternal health education, (2) information on
maternal health services, and (3) health monitoring. The content developed is in the form of
question and answer, applying the decision tree method. Since the content is one factor that
attracts clients to chatbots [22], the quality of the content must be considered according to
the user’s needs, evidence, and expert recommendations [28]. All themes of chatbot content
in this research were based on the user’s perspective and were related to the function of a
chatbot as a preventive tool to support self-care and decision-making [61,62].

The first theme is maternal health education. In this theme, a chatbot is expected to
be able to provide education about physical and psychological complaints and lifestyle
behavior changes. This implies that chatbot technology is a good innovation with the ca-
pabilities of improving teaching and learning and all other aspects of education [22,57,63].
Furthermore, a recent systematic literature review study stated that chatbots for education
have highly regarded benefits due to the integration of contents, quick access to educational
information, motivation, and engagement because of their attractiveness, allowing multi-
ple users simultaneously and immediate assistance [22]. Chatbots for education can also
help deal with the physical complaints of pregnant women through a simple and exciting
question-and-answer system [25]. Consequently, developing a chatbot that provides treat-
ment for pregnant women’s physical complaints can be a strategy to increase knowledge
and support early detection of their health problems.

Regarding the maternal health education theme, psychological issues often need to
be one of the topics since they can become a problem during pregnancy and after giving
birth. A systematic review found that anxiety symptoms reported during pregnancy had
a combined prevalence of 22.9% across trimesters [64]. Chatbots can efficiently deal with
increasing mental health problems [19,65-67], especially in motivating and overcoming
anxiety or depression [68-70]. Patients feel comfortable using chatbots since it can reduce
the fear of stigma when conducting health consultations using chatbots compared to
humans [25,66]. Apart from psychological issues, lifestyle behavior changes for pregnant
women should also be a maternal health education topic using mHealth [71,72]. A woman's
behavior during pregnancy impacts her mother and baby [72]. Previous research identified
that chatbots could manage healthy lifestyle changes [20,73,74]. In this instance, chatbots
can be virtual coaches, promoting physical activities and increasing human competence for
healthy lifestyle education [18,65].

The second theme is information on maternal health services, which consist of rou-
tine and supporting examinations, as essential knowledge during pregnancy. The role of
chatbots in increasing access to health services is shown in the previous research. Chatbots
do not participate in providing health services but are an entry point for using health
services [43]. Chatbots can deliver administrative-related benefits, especially in scheduling
doctor appointments, finding health clinics, providing reminders for medication adherence,
providing medication instructions, and answering commonly asked medication ques-
tions [16,75]. The main objective is to increase the efficiency of health services by reducing
the effort and increasing the speed of access [16,75]. For that reason, chatbot providers can
support maternal services by connecting patients with healthcare professionals, finding
medical drugs online, or providing healthcare customer service tasks.

The third theme needed is health monitoring, another essential function of the health
chatbot. Previous research states that chatbots can monitor symptoms to encourage healthy
behavior [65]. However, ethically, the chatbot is not considered to be mature enough to
perform health diagnostics [40,42]. A recent systematic literature review indicated that
patient safety concerning chatbot consultation services needed to be observed since it
might not recognize or respond appropriately when questioned about a serious health
concern [59]. Chatbots are also associated with the risk that patients may self-diagnose too
often and not understand the diagnosis, or patients may not feel connected to their primary
physician [23,42]. This technology cannot substitute creditable health information sources
from a health professional [16,41,42,76]. The chatbot designed on the extended iPosyandu
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application is only used for general complaints, where further or particular complaints are
directed to non-automated consultations with midwives (semi-automated).

A primary step in developing a chatbot is strengthening the knowledge base. Building
a decision tree can help to create a semi-automated chatbot with prediction and classification
inside the knowledge base [77]. Since the benefits of decision trees method in the health
sector include predicting disease, early detection, analyzing disease severity, and clinical
decision-making [30,32,35,78], this method is suitable to help midwives and pregnant
women to make health decisions through chatbots [38,62]. However, previous research has
stated that a challenge in the use of the decision tree is the problem of overfitting. Overfitting
usually occurs when the tree has too many nodes relative to the amount of training data
available in machine learning [79]. To avoid this challenge, the semi-automated chatbot
development in this study used forward chaining, or an expert data-based system that
works with a set of known facts and applies rules to generate new facts whose premise
matches the known facts to achieve the previously determined goal [80,81]. Forward
chaining is also a natural solution to some problems, starting with information gathering.
The decision tree in this study was applied to strengthen the knowledge base by exploring
the needs of patients and health workers and reviewing literature or evidence, whose
content was then validated by experts [28]. This method’s effectiveness and accuracy can
help support clinical decisions with various suggestions and reasons [34,35].

Strengths and Limitations

One of the strengths of this research is that there is still rarely study on the development
of semi-automated chatbots (a combination of automated chatbots and health workers’
communication), particularly for pregnant women. Besides, this semi-automated chatbot
was developed through a decision tree method involving experts and using a user-centered
approach to support the clinical decision. This research also highlighted strengthening
knowledge-based in the development process using forward chaining to support quality
content. Another strength is that this study used a focus group discussion to explore various
opinions to provide a broad perspective regarding user needs and enrich the content of the
educational chatbot for pregnant women.

Nevertheless, this study also has limitations. The research method for developing
a health intervention through the chatbot only used qualitative methods from the user’s
perspective. However, previous studies on developing new applications used a mixed-
method approach, from qualitative to quantitative, to strengthen the results [12,38]. For
this reason, future research needs to measure users’ evaluation quantitatively.

6. Conclusions

Information needed by pregnant women and midwives from semi-automated chatbots
includes maternal health education, maternal health services, and health monitoring. In
health monitoring, an automated chatbot can provide general health screening. At the same
time, for further complaints, patients are advised to direct chat or communicate with a
midwife to avoid self-diagnosis (non-automatic). To ensure the quality of semi-automated
chatbot development, the decision tree method, with the exploration of a user-centered
approach, collecting literature, and expert recommendations, can be alternatives to support
clinical decisions and assist in early detection for pregnant women and midwives.
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Appendix A

Table A1. Guidelines for Focus Group Discussion.

No Questions Key Probing
A Usage of Health Care Chatbots

What do you think about using
semi-automated chatbot-based
teleconsultation in Posyandu services?

How familiar are people with the help
of semi-automated chatbots

B Perceived benefits of healthcare chatbots

Treatment and monitoring

What do you think about the benefits of Health care support

Education
. . o
using chatbots in healthcare for patients? Changes in lifestyle behavior
Diagnosis
C Content and substance
1 Treatment and Monitoring

Pregnant women in all Trimesters
Treatment: Iron Tablet, Folic Acid,
calcium, nutrition

General and severe complaint

What information should the chatbot
provide regarding treatment and health
monitoring?

2 Health Care Services Support

Pregnant women in all Trimesters
What information do you think the chatbot Place of delivery
should provide regarding healthcare support? ~ Supporting service

Mental support

3 Education

Pregnant women 1st Trimester
(adaptation, discomfort, nutrition)
Pregnant women 2nd Trimester
(discomfort, complaints)
Pregnant women 3rd Trimester
(delivery plan, family planning)
Prevention of eclampsia

In your opinion, what information should a
chatbot provide regarding health education?
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Table Al. Cont.

No Questions Key Probing
4 Lifestyle Behavioral Changes
In your opinion, what information should lljtitrlﬁoln hveien.
be provided by chatbots regarding lifestyle ersonathiygiene
and changes in health habits? Exercise
) Daily habit

5 Diagnosis tentative

Pregnant women in all Trimesters
Anemia

Chronic energy deficiency
Pre-eclampsia

In your opinion, what information should
be provided by chatbots and chat
midwives regarding health diagnosis?

Appendix B

Table A2. The Question List of Decision Tree.

Code Description
Q1 Do you know the signs of chronic energy deficiency (CED) in pregnant women?
Q2 Do you regularly take iron tablets?
Q3 Do you feel dizzy?
Q4 Does high blood pressure accompany it?
Q5 Do you have nausea and vomiting?
Q6 If not, is it accompanied by other complaints?
Q7 Is there any spot bleeding from the vagina?
Q8 How many times have you had nausea in the last 24 h?
Q9 Do you know about prenatal care or antenatal care (ANC)?
Q10 Do you know the purpose of antenatal care?
Q11 Do you know the type and purpose of a repeat pregnancy visit?
Q12 Do you know about supporting examinations during pregnancy?
Q13 Do you already know about the financing of pregnancy and childbirth examinations?
Q14 Do you have back pain?
Q15 Do you feel the urge to urinate frequently? (Frequency about 10 times per day?)
Q16 Do you feel dizzy?
Q17 Is there any spot bleeding from the vagina?
Q18 Does high blood pressure accompany it?
Q19 If not, is it accompanied by other complaints?
Q20 Do you know of prenatal care or antenatal care (ANC)?
Q21 Do you know the purpose of antenatal care?
Q22 Do you know the type and purpose of a repeat pregnancy visit?
Q23 Do you know about supporting examinations during pregnancy?
Q24 Do you already know about the financing of pregnancy and childbirth examinations?
Q25 Do you have back pain?
Q26 Do you feel the urge to urinate frequently? (Frequency about 10 times per day?)
Q27 Do you feel a regular contractions?
Q28 Do you feel dizzy or have a headache?
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Code Description

Q29 If so, is it accompanied by high blood pressure of more than 140/90?

Q30 If so, is it accompanied by swelling in the feet, hands, and face, or impaired vision/blurred vision?

Q31 Do you feel the fetal movement is reduced?

Q32 If yes, how many times did you feel fetal movements?

Q33 Do you feel frequent hand and foot cramps?

Q34 Do you often have trouble sleeping or feeling anxious?

Q35 Do you know about prenatal care or antenatal care (ANC)?

Q36 Do you know the purpose of antenatal care?

Q37 Do you know the type and purpose of a repeat pregnancy visit?

Q38 Do you know about supporting examinations during pregnancy?

Q39 Do you already know about the financing of pregnancy and childbirth examinations?
Appendix C

Table A3. The Answer List of Decision Tree.

Code Description

Please comply with the principles of balanced nutrition, such as daily food composition containing nutrients
Al according to the body’s needs, managing food diversity, physical activity, personal hygiene behavior, and
maintaining body weight to prevent nutritional problems.

Chronic energy deficiency (CED) is a condition when pregnant women who have been malnourished for a
long time (several months/years) and whose upper arm circumference is less than 23.5 cm. Pregnant women
with CED will give birth to low birth weight (LBW). Based on the national research data (2013), this problem
needs special attention as the prevalence of the risk of CED in pregnant women is 24.2%.

A2

Go ahead and regularly check with the midwife. The required daily quantity of iron (Fe) in pregnant women is
about 800 mg. This requirement consists of 300 mg needed for the fetus and 500 g to increase the mass of

A3 maternal hemoglobin. An excess of about 200 mg can be excreted through the intestines, skin, and urine. In
the diets of pregnant women, every 100 calories can produce as much as 8-10 mg of Fe. Thus, the need for iron
is still lacking in pregnant women, so they need additional intake in the form of Fe tablets.

It is recommended to take blood-added tablets during pregnancy. If you do not know your hemoglobin level,
you should regularly undergo laboratory tests and check with the midwife/doctor. During the gestation

A4 period, through the estimated 288 days, pregnant women make about 100 mg of iron. Thus, the need for iron
is still lacking in pregnant women, so they need additional intake in the form of Fe tablets. Please consult the
midwife => Chat midwife.

A5 Please continue to the other question.

If so, periodic checks need to be carried out by health workers. Dizziness with hypertension (high blood
pressure) is due to reduced blood flow to the brain, so oxygen intake is reduced, causing dizziness. Besides
food management, healthcare for mothers at home includes adequate rest and sleep, elevated legs, reducing
strenuous and tiring activities, and deep breathing techniques can be alternative treatments for dizziness with
hypertension (Hicks, 2015; Irianti et al., 2014).

Please consult the midwife => and chat midwife.

A6

If yes, please consult a midwife.

Dizziness during pregnancy can be caused by anemia, hypertension, and low sugar levels. Anemia occurs due

to increased blood plasma volume, which causes the mother’s hemoglobin level to decrease. Pregnant women
A7 with anemia should consume an additional iron tablet to increase hemoglobin levels or increase the intake of

foods containing iron. Besides, pregnant women with low sugar levels can be supported with nutritionally

balanced foods during pregnancy and a healthy lifestyle.

Please consult the midwife => and chat midwife.
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A8

If not, please maintain a pattern of rest, nutrition and light exercise. Dizziness or feeling faint or light-headed
are typical symptoms during pregnancy. This is more common in the first trimester, but the mother may
experience it during pregnancy. Dizziness during pregnancy usually occurs due to the body trying to balance
the increased blood circulation and the fetus’s growth. When entering the second trimester of pregnancy, the
enlarged uterus can press on the blood vessels, causing headaches or dizziness.

A9

Please continue to the other question.

Al10

Morning sickness is one of pregnancy’s earliest, most common, and most stressful symptoms. Nearly 50-90%
of pregnant women experience nausea and vomiting in the first trimester. Nausea and vomiting are often
overlooked because they are considered a consequence of early pregnancy, without regard to its severe impact
on women. Most pregnant women who experience morning sickness will experience changes in the hormones
progesterone and estrogen in the body, which cause morning sickness in the first trimester of pregnancy. Get
plenty of rest to relieve stress and relieve fatigue. Consume foods that are high in protein, low in fat, and
smooth in texture for easy swallowing and digestion. Eat food in small portions, but often. Avoid oily, spicy or
strong-smelling foods that can trigger nausea. Drink more water to prevent dehydration, and consume drinks
containing ginger to relieve nausea and warm the body. Use aromatherapy to reduce morning sicknesses,
drinks containing ginger to ease nausea, warm the body and take pregnancy supplements to meet the need for
vitamins and iron.

All

Please check with a health worker to get optimal treatment. Please consult the midwife => Chat midwife.

Al12

Please go to a health worker immediately to get optimal treatment. Please consult the midwife => Chat midwife.

Al13

If so, bleeding is one of the danger signs for pregnant women. Please consult a health worker. Please consult
the midwife => and chat midwife.

Al4

Please consult the midwife => and chat midwife.

Al5

Please continue to the next question.

Al6

1st Trimester: 1 visit at 0-13 weeks of gestation 2nd Trimester: 1 visit at 14-28 weeks of gestation 3rd Trimester:
2 trips at 28-36 weeks of pregnancy and 3640 weeks. Every pregnant woman is advised to have a
comprehensive and quality antenatal visit at least four times, i.e., once before the 4th month of pregnancy, then
around the 6th month of pregnancy, and two times around the 8th and 9th month of pregnancy. The minimum
standard for ANC examination consists of 10 steps: 1. Weighing each visit and record. 2. Measuring blood
pressure, usually 110/80-below 140/90. 3. Determining the value of nutritional status by measuring the upper
arm circumference (LILA). 4. Determining uterine fundal height (top of the uterus): monitor fetal
development. 5. Giving TT (Tetanus Toxoid) immunization. 6. Determine fetal presentation and fetal heart
rate (FHR). 7. Giving iron tablets. 8. Conducting laboratory tests (syphilis, Hepatitis B and HIV). 9. Providing
case management. 10. Conducting interviews (counseling), including planning for delivery and post-delivery.
If you still want to ask further, please get in touch with the midwife.

Al17

Please continue to the next question.

Al18

1. To optimize the mental and physical health of pregnant women.

2. To detect the risk of complications in pregnancy and childbirth.

3. To motivate the mother’s desire for the postpartum period and exclusive breastfeeding.
If you still want to ask further, please get in touch with the midwife.

A19

Please continue to the next question.

A20

1. The first visit in the first trimester (16 weeks) was carried out to screen and treat anemia, plan for delivery
and treat complications due to medication.

2. The second visit in the second trimester (<28 weeks) was conducted for complications due to medication
and medication screening for preeclampsia, Gemelli, infections of the reproductive organs, and urinary tract.
3. The third visit in the third trimester (<36 weeks) and the fourth visit in the third trimester (> 36 weeks) were
carried out to identify any abnormalities in the location and presentation, strengthen delivery plans, and
recognize signs of labor.

If you still want to ask further, please get in touch with the midwife.

A21

Please continue to the next question.
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Code Description

Urine test

1. The urine test is essential to the 1st-trimester pregnancy check. It aims to detect a positive pregnancy and

whether there are other diseases that the pregnant woman suffers from. Some of the things that become the

benchmark for urine tests are:

1. The protein and sugar levels in pregnant women’s urine tend to be low. In addition, the urine of pregnant
women also contains the hormone HCG (Human Chorionic Gonadotropin) at relatively high levels.

2. If the urine contains high levels of ketones and sugar, it means that the pregnant woman has gestational diabetes.

3. Proteins in pregnant women signify that the mother has pre-eclampsia or certain bacterial infections.

Blood Test
1. Determination of blood type, whether the mother’s blood type is A, B, AB or O.
2. Determination of rhesus blood, whether rhesus positive or negative. This rhesus examination is essential
and will later be matched with the baby’s rhesus. The sign is standard if the mother and baby have the same
rhesus. However, suppose the mother’s rhesus is different from the baby’s. If the mother is rhesus positive
and the baby is rhesus negative, the baby will suffer from blood disorders.
3. Checking hemoglobin. It is also important to detect whether the mother has anemia. Pregnant women have
hemoglobin levels of about 10-16 g per liter in their blood.
4. Hepatitis B and C examination is conducted to determine whether there is a viral infection in the mother’s
liver. A pregnant woman with hepatitis is at risk of passing the disease on to her fetus.
5. Examination for rubella, a measles disease in which the mother’s body develops a red rash. This disease is a
A2 risk for mothers at under five months of gestational age. Generally, the rubella virus is transmitted through
sneezing, saliva and coughing by the sufferer.
Ultrasound test (ultrasonography)
An examination that doctors offer to pregnant women is an ultrasound test. Today’s technology is very
sophisticated. This makes it possible to detect the fetus from an early age (first trimester). This ultrasound test
has many uses, including:
1. Observing the structure of the fetus in the stomach.
2. Checking the normal condition of the uterus, placenta, and amniotic fluid.
3. Observing the growth of the fetus.
4. Estimating gestational age.
5. Detecting the presence or absence of abnormalities or physical defects in the fetus.

Triple Elimination Check

Laboratory personnel carries out a capillary blood examination to determine the results of HIV, syphilis and
hepatitis tests.

Reasons to have a triple elimination check

1. Stopping the growth of HIV, syphilis, and hepatitis B in the bod

2. Protecting sexual partner from the transmission of HIV, syphilis, and hepatitis B

3. Having children who are free from HIV, syphilis, and hepatitis B

If you still want to ask further, please get in touch with the midwife => chat midwife

A23 Please continue to the next question.

To receive Indonesian National Health Insurance (JKN), please register first. During pregnancy, management
JKN can cover 3 services, divided into:
- Trimester 1: carried out once at 1-12 weeks of pregnancy
- Trimester 2: carried out once at 13-28 weeks of pregnancy
- Trimester 3: carried two times at 2940 weeks of pregnancy
A JKN can cover the cost of ultrasonography services when pregnant women are referred by a First Level Health
Facility (FKTP).
The cost of pregnancy checks borne by JKN:
1. Pre-delivery or antenatal care (ANC) examination
- In the form of a package with a maximum of 4 visits, worth IDR 200,000.
- ANC checks that are not only carried out in one place are worth IDR 50,000 per visit.




Informatics 2022, 9, 88

22 of 30

Table A3. Cont.

Code

Description

A24

2. Normal delivery or vaginal delivery

- Normal delivery performed by a midwife is worth IDR 700,000.

- Normal delivery performed by a doctor is worth IDR 800,000.

- Normal delivery with basic emergency measures at the Puskesmas is covered by Rp. 950,000.

3. Deliveries referred to advanced-level health facilities

Under certain conditions, pregnant women participating in JKN who cannot give birth typically, and must be
referred to help through a cesarean section due to limited experts and medical equipment, can be covered by JKN.

If you still want to ask further, please get in touch with the midwife.

A25

If so, this is normal in the 3rd trimester due to the enlargement of the uterus. Regular exercise is a critical
component of lifestyle interventions recommended for pregnant women as part of antenatal care (ANC) to
prevent excessive weight gain during pregnancy. Pregnant women with low back and pelvic pain usually
improve within a few months after birth (WHO, 2016).

A26

Please continue to the other question.

A27

If so, this is normal for pregnant women in the 2nd trimester due to pressure on the bladder from the enlarged uterus.

A28

Please continue to the other question.

A29

Please continue to the other question.

A30

If so, periodic checks need to be carried out by health workers. Dizziness with hypertension (high blood
pressure) is due to reduced blood flow to the brain, so oxygen intake is reduced, causing dizziness. Besides
food management, healthcare for mothers at home includes adequate rest and sleep, elevated legs, reduced
strenuous and tiring activities, and deep breathing techniques can be alternative treatments for dizziness with
hypertension (Hicks, 2015; Irianti et al., 2014).

Please consult the midwife => and chat midwife.

A31

If yes, please consult a midwife.

Dizziness during pregnancy can be caused by anemia, hypertension, and low sugar levels. Anemia occurs due
to increased blood plasma volume, which causes the mother’s hemoglobin level to decrease. Pregnant women
with anemia should consume an additional iron tablet to increase hemoglobin levels or increase the intake of
foods containing iron. Besides, pregnant women with low sugar levels can be supported with nutritionally
balanced foods during pregnancy and a healthy lifestyle.

Please consult the midwife => and chat midwife.

A32

If not, please maintain a pattern of rest, nutrition, and light exercise. Dizziness or feeling faint or light-headed
is typical symptoms during pregnancy. This is more common in the first trimester, but the mother may
experience it during her pregnancy. Dizziness during pregnancy usually occurs due to the body trying to
balance the increased blood circulation and the fetus’s growth. When entering the second trimester of
pregnancy, the enlarged uterus can press on the blood vessels, causing headaches or dizziness.

A33

If so, bleeding is one of the danger signs for pregnant women. Please consult a health worker. Please consult
the midwife => and chat midwife.

A34

Please consult the midwife => and chat midwife.

A35

Please continue to the next question.

A36

1st trimester: 1 visit at 0-13 weeks of gestation 2nd trimester: 1 visit at 1428 weeks of gestation 3rd trimester:
2 trips at 28-36 weeks of pregnancy and 3640 weeks. Every pregnant woman is advised to have a
comprehensive and quality antenatal visit at least four times, i.e., once before the 4th month of pregnancy, then
around the 6th month of pregnancy, and two times around the 8th and 9th month of pregnancy. The minimum
standard for ANC examination consists of 10 steps: 1. Weighing at each visit and recording. 2. Measuring
blood pressure, usually 110/80-below 140/90. 3. Determining the value of nutritional status by measuring the
upper arm circumference (LILA). 4. Determining uterine fundal height (top of the uterus): monitor fetal
development. 5. Giving TT (Tetanus Toxoid) immunization. 6. Determine fetal presentation and fetal heart
rate (FHR). 7. Giving iron tablets. 8. Conducting laboratory tests (syphilis, Hepatitis B and HIV). 9. Providing
case management. 10. Conducting interviews (counseling), including planning for delivery and post-delivery.
If you still want to ask further, please get in touch with the midwife.
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A37 Please continue to the next question.
1. To optimize the mental and physical health of pregnant women.
A38 2. To detect the risk of complications in pregnancy and childbirth
3. To motivate the mother’s desire for the postpartum period and exclusive breastfeeding.
If you still want to ask further, please get in touch with the midwife
A39 Please continue to the next question.
1. The first visit in the 1st trimester (16 weeks) was carried out to screen and treat anemia, plan for delivery,
and treat complications due to medication.
2. The second visit in the 2nd trimester (<28 weeks) was conducted for complications due to medication and
A40 medication screening for preeclampsia, Gemelli, infections of the reproductive organs, and urinary tract.
3. The third visit in the 3rd trimester (<36 weeks) and the fourth visit in the 3rd trimester (>36 weeks) were
carried out to identify any abnormalities in the location and presentation, strengthen delivery plans, and
recognize signs of labor.
If you still want to ask further, please get in touch with the midwife.
A4l Please continue to the next question.
Urine test
1. The urine test is essential to the 1st-trimester pregnancy check. It aims to detect a positive pregnancy and
whether there are other diseases that the pregnant woman suffers from. Some of the things that become the
benchmark for urine tests are:
1. The protein and sugar levels in pregnant women’s urine tend to be low. In addition, the urine of pregnant
women also contains the hormone HCG (Human Chorionic Gonadotropin) at relatively high levels.
2. If the urine contains high levels of ketones and sugar, the pregnant woman has gestational diabetes.
3. Proteins in pregnant women signify that the mother has pre-eclampsia or certain bacterial infections.
Blood Test
1. Determination of blood type, whether the mother’s blood type is A, B, AB, or O.
2. Determination of rhesus blood, whether rhesus positive or negative. This rhesus examination is essential,
which will later be matched with the baby’s rhesus. The sign is standard if the mother and baby have the same
rhesus. However, suppose the mother has a different rhesus from the baby. In that case, if the mother is rhesus
positive and the baby is rhesus negative, the baby suffers from blood disorders.
3. Checking of hemoglobin. It is also important to detect whether the mother has anemia. Pregnant women
have hemoglobin levels of about 10-16 g per liter in their blood.
AdD 4. Hepatitis B and C examination is to determine whether there is a viral infection in the mother’s liver or not.

A pregnant woman with hepatitis is at risk of passing the disease on to her fetus.

5. Examination for rubella, a measles disease in which the mother’s body develops a red rash. This disease is a
risk for mothers under five months of gestational age. Generally, the rubella virus is transmitted through the
sneezing, saliva, and coughing of the sufferer.

Ultrasound test (ultrasonography)

An examination that doctors offer to pregnant women is an ultrasound test. Today’s technology is very
sophisticated. This makes it possible to detect the fetus from an early age (first trimester). This ultrasound test
has many uses, including:

1. Observing the structure of the fetus in the stomach

2. Checking the normal condition of the uterus, placenta, and amniotic fluid

3. Observing the growth of the fetus

4. Estimating gestational age

5. Detecting the presence or absence of abnormalities or physical defects in the fetus

Triple Elimination Check
Laboratory personnel carries out a capillary blood examination to determine the results of HIV, syphilis, and
hepatitis tests.
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A42

Reasons to undergo a triple elimination check:

1. Stopping the growth of HIV, syphilis, and hepatitis B in the bod

2. Protecting sexual partner from the transmission of HIV, syphilis, and hepatitis B
3. Having children who are free from HIV, syphilis, and hepatitis B

If you still want to ask further, please get in touch with the midwife.

A43

Please continue to the next question.

A44

To receive Indonesian National Health Insurance (JKN), please register first. During pregnancy, management
JKN can cover 3 services, divided into:

- Trimester 1: carried out once at 1-12 weeks of pregnancy

- Trimester 2: carried out once at 13-28 weeks of pregnancy

- Trimester 3: carried two times at 29-40 weeks of pregnancy

JKN can cover the cost of ultrasonography services when pregnant women are referred by a First Level Health
Facility (FKTP).

The cost of pregnancy checks borne by JKN:

1. Pre-delivery or antenatal care (ANC) examination

- In the form of a package with a maximum of 4 visits worth IDR 200,000.

- ANC checks that are not only carried out in one place are worth IDR 50,000 per visit.

2. Normal delivery or vaginal delivery

- Normal delivery performed by a midwife, worth IDR 700,000.

- Normal delivery performed by a doctor, worth IDR 800,000.

- Normal delivery with basic emergency measures at the Puskesmas is covered by Rp. 950,000.

3. Deliveries referred to advanced-level health facilities

Under certain conditions, pregnant women participating in JKN who cannot give birth typically, and must be
referred to help through a cesarean section due to limited experts and medical equipment, can be covered by JKN.

If you still want to ask further, please get in touch with the midwife.

A45

If so, this is normal in the 3rd trimester due to the enlargement of the uterus. Regular exercise is a critical
component of lifestyle interventions recommended for pregnant women as part of the ANC to prevent
excessive weight gain during pregnancy. Regular exercise is an essential component of lifestyle interventions
recommended for pregnant women as part of the ANC to avoid excessive weight gain during pregnancy.
Pregnant women with low back and pelvic pain usually improve within a few months after birth (WHO, 2016).

A46

Please continue to the other question.

A47

If so, this is normal in the 3rd trimester of pregnant women due to pressure on the bladder from the
enlargement of the uterus.

A48

Please continue to the other question.

A49

If so, these are signs of labor. Immediately prepare for the delivery process and go to the intended delivery
service: => and chat midwife.

A50

Please continue to other questions.

A51

If not, please take a break and if the complaint continues, contact the midwife. Dizziness in pregnancy is a
complaint that often occurs because changes in pregnancy hormones make blood vessels dilate. Dizziness in
pregnancy is expected, but it is advisable to remain vigilant if dizziness is accompanied by other symptoms,
such as blurred vision, abdominal pain, difficulty speaking, chest pain, tingling, rapid pulse, or vaginal
bleeding.

A52

If not, please take a break and if the complaint continues, contact the midwife.

A53

If so, this is a sign of immediate danger to health workers. Chat to a midwife.

A54

If not, please take a break and if the complaint continues, contact the midwife.

A55

Please continue to the other question.

A56

This is a sign of danger. Seek medical attention immediately. The reduced movement of the baby is one thing
that needs to be watched out for directly by the health workers. => Chat Midwife.
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A57

This is a sign of danger. Seek medical attention immediately. Chat to a midwife.

A58

Leg cramps usually occur twice a week or less frequently, usually at night, last a few seconds to a few minutes,
and mostly go away on their own. Leg cramps occur in about 50% of pregnant women and subside after
delivery. The mechanism of cramping is unknown and may be idiopathic. However, it could be due to
physiological changes in neuromuscular performance, weight gain, joint weakness in the later stages of
pregnancy, the insufficient blood supply to lower body organs, and increased pressure on the leg muscles
during pregnancy. Pressure on the blood vessels and nerves due to an enlarged uterus, an imbalance between
the intake and output of electrolytes and vitamins, and insufficient information on minerals may be other
reasons for cramps (Mandouri, 2017).

A59

Please continue to other questions.

A60

If yes, this reflects an awareness that the pregnancy is nearing the end, so there is a fear of an abnormal
delivery process, anxiety about whether the baby can be delivered safely, and worry if the baby is born in an
abnormal condition. Do exercise, mindfulness, and relaxation (prenatal yoga). Physiological relaxation
exercises will cause a relaxing effect that involves the parasympathetic nerves in the central nervous system,
where one of the functions of the parasympathetic nerves is to reduce the production of the hormone
adrenaline or epinephrine (stress hormone) and increase the secretion of the hormone noradrenaline or
norepinephrine (relaxing hormone) so that there is a decrease in anxiety and tension in pregnant women,
which causes them to become more relaxed and calmer (Davenport, 2007) => chat to a midwife.

A6l

Please consult the midwife => and chat midwife.

A62

Please continue to the next question.

A63

1st trimester: 1 visit at 0-13 weeks of gestation 2nd trimester: 1 visit at 14-28 weeks of gestation 3rd trimester:
2 trips at 28-36 weeks of pregnancy and 3640 weeks. Every pregnant woman is advised to have a
comprehensive and quality antenatal visit at least four times, i.e., once before the 4th month of pregnancy, then
around the 6th month of pregnancy, and two times around the 8th and 9th month of pregnancy. The minimum
standard for ANC examination consists of 10 steps: 1. Weighing at each visit and recording. 2. Measuring
blood pressure, usually 110/80-below 140/90. 3. Determining the value of nutritional status by measuring the
upper arm circumference (LILA). 4. Determining uterine fundal height (top of the uterus): monitoring fetal
development. 5. Giving TT (Tetanus Toxoid) immunization. 6. Determining fetal presentation and fetal heart
rate (FHR). 7. Giving iron tablets 8. Conducting laboratory tests (syphilis, Hepatitis B and HIV). 9. Providing
case management. 10. Conducting interviews (counseling), including planning for delivery and post-delivery.
If you still want to ask further, please get in touch with the midwife.

A64

Please continue to the next question.

A65

1. To optimize the mental and physical health of pregnant women.

2. To detect the risk of complications in pregnancy and childbirth

3. To motivate the mother’s desire for the postpartum period and exclusive breastfeeding.
If you still want to ask further, please get in touch with the midwife.

A66

Please continue to the next question.

A67

1. The first visit in the 1st trimester (16 weeks) was carried out to screen and treat anemia, plan for delivery,
and treat complications due to medication.

2. Visit second in the 2nd trimester (<28 weeks) was conducted for complications due to medication and
medication screening for preeclampsia, Gemelli, infections of the reproductive organs, and urinary tract.

3. The third visit in the 3rd trimester (<36 weeks) and the fourth visit in the 3rd trimester (>36 weeks) were
carried out to identify any abnormalities in the location and presentation, strengthen delivery plans, and
recognize signs of labor.

If you still want to ask further, please get in touch with the midwife.

A68

Please continue to the next question.
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A69

Urine test

1. The urine test is essential to the 1%t-trimester pregnancy check. It aims to detect a positive pregnancy and
whether there are other diseases that the pregnant woman suffers from. Some of the things that have become
the benchmark for urine tests are:

1. The protein and sugar levels in pregnant women’s urine tend to be low. In addition, the urine of pregnant
women also contains the hormone HCG (Human Chorionic Gonadotropin) at relatively high levels.

2. If the urine contains high levels of ketones and sugar, the pregnant woman has gestational diabetes.

3. Proteins in pregnant women signify that the mother has pre-eclampsia or certain bacterial infections.

Blood Test

1. Determination of blood type, whether the mother’s blood type is A, B, AB, or O.

2. Determination of rhesus blood, whether rhesus positive or negative. This rhesus examination is essential
and will later be matched with the baby’s rhesus. The sign is standard if the mother and baby have the same
rhesus. However, suppose the mother’s rhesus is different from the baby’s. If the mother is rhesus positive
and the baby is rhesus negative, the baby will suffer from blood disorders.

3. Check hemoglobin. It is also important to detect whether the mother has anemia. Pregnant women have
hemoglobin levels of about 10-16 g per liter in their blood.

4. Hepatitis B and C examination is to determine whether there is a viral infection in the mother’s liver or not.
A pregnant woman with hepatitis is at risk of passing the disease on to her fetus.

5. Examination for rubella, a measles disease in which the mother’s body develops a red rash. This disease is a
risk for mothers under five months of gestational age. Generally, the rubella virus is transmitted through
sneezing, saliva, and coughing by the sufferer.

Ultrasound test (ultrasonography)

An examination that doctors offer to pregnant women is an ultrasound test. Moreover, today’s technology is
very sophisticated. This makes it possible to detect the fetus from an early age (first trimester). This ultrasound
test has many uses, including;:

1. Observing the structure of the fetus in the stomach

2. Checking the normal condition of the uterus, placenta, and amniotic fluid

3. Observing the growth of the fetus

4. Estimating gestational age

5. Detecting the presence or absence of abnormalities or physical defects in the fetus

Triple Elimination Check

Laboratory personnel carries out a capillary blood examination to determine the results of HIV, syphilis, and
hepatitis tests.

Reasons to do a triple elimination check:

1. Stopping the growth of HIV, syphilis, and hepatitis B in the bod

2. Protecting sexual partner from the transmission of HIV, syphilis, and hepatitis B

3. Having children who are free from HIV, syphilis, and hepatitis B

If you still want to ask further, don’t hesitate to get in touch with the midwife.

A70

Please continue to the next question.

A71

To receive Indonesian National Health Insurance (JKN), please register first. During pregnancy, management
JKN can cover 3 services, divided into:

- Trimester 1: carried out once at 1-12 weeks of pregnancy

- Trimester 2: carried out once at 13-28 weeks of pregnancy

- Trimester 3: carried two times at 2940 weeks of pregnancy

JKN can cover the cost of ultrasonography services when pregnant women are referred by a First Level Health
Facility (FKTP.

The cost of pregnancy checks borne by JKN:

1. Pre-delivery or antenatal care (ANC) examination

- In the form of a package with a maximum of 4 visits, worth IDR 200,000.

- ANC checks that are not only carried out in one place are worth IDR 50,000 per visit.
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2. Normal delivery or vaginal delivery
- Normal delivery performed by a midwife, worth IDR 700,000.
- Normal delivery performed by a doctor, worth IDR 800,000.
- Normal delivery with basic emergency measures at the puskesmas is covered by Rp. 950,000.
A71 3. Deliveries referred to advanced-level health facilities
Under certain conditions, pregnant women participating in JKN who cannot give birth typically, and must be
referred to help through a cesarean section due to limited experts and medical equipment, can be covered by JKN.

If you still want to ask further, please get in touch with the midwife.
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