
Citation: Stellata, A.G.; Rinawan,

F.R.; Winarno, G.N.A.; Susanti, A.I.;

Purnama, W.G. Exploration of

Telemidwifery: An Initiation of

Application Menu in Indonesia. Int. J.

Environ. Res. Public Health 2022, 19,

10713. https://doi.org/10.3390/

ijerph191710713

Academic Editors: Hugo Valadares

Siqueira, Yara de Souza Tadano and

Sergio Luiz Stevan, Jr.

Received: 14 July 2022

Accepted: 24 August 2022

Published: 28 August 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/).

International  Journal  of

Environmental Research

and Public Health

Article

Exploration of Telemidwifery: An Initiation of Application
Menu in Indonesia
Alyxia Gita Stellata 1,* , Fedri Ruluwedrata Rinawan 2,3,4 , Gatot Nyarumenteng Adhipurnawan Winarno 5,6 ,
Ari Indra Susanti 3,7 and Wanda Gusdya Purnama 8

1 Master of Midwifery Study Program, Faculty of Medicine, Universitas Padjadjaran, Jl. Eyckman No. 38,
Bandung 40161, Indonesia

2 Department of Public Health, Faculty of Medicine, Universitas Padjadjaran, Jalan Ir. Soekarno KM. 21,
Jatinangor, Sumedang 45363, Indonesia

3 Center for Health System Study and Health Workforce Education Innovation, Faculty of Medicine,
Universitas Padjadjaran, Jl. Eyckman No. 38, Bandung 40161, Indonesia

4 Indonesian Society for Remote Sensing Branch West Java, Gedung 2, Fakultas Perikanan dan Ilmu Kelautan
Universitas Padjadjaran, Jl. Ir. Soekarno KM. 21, Sumedang 45363, Indonesia

5 Department of Obstetrics and Gynecology, Faculty of Medicine, Universitas Padjadjaran,
Bandung 45363, Indonesia

6 Hasan Sadikin Hospital Bandung, Bandung 40161, Indonesia
7 Mother and Child Health Division, Department of Public Health, Faculty of Medicine,

Universitas Padjadjaran, Jl. Eyckman No. 38, Bandung 40161, Indonesia
8 Informatics Engineering Study Program, Faculty of Engineering, Universitas Pasundan,

Jl. Dr. Setiabudi No.193, Bandung 40153, Indonesia
* Correspondence: alyxia20001@mail.unpad.ac.id

Abstract: The midwifery continuity-of-care model improves the quality and safety of midwifery
services and is highly dependent on the quality of communication and information. The service uses
a semi-automated chatbot-based digital health media service defined with the new term “telemid-
wifery”. This study aimed to explore the telemidwifery menu content for village midwives and
pregnant women in the Purwakarta Regency, West Java, Indonesia. The qualitative research method
was used to explore with focus group discussion (FGD). The data collection technique was purposive
sampling. The research subjects were 15 village midwives and 6 multiparous pregnant women. The
results of this study involved 15 characteristics of menu content: (1) Naming, (2) Digital Communica-
tion, (3) Digital Health Services, (4) Telemidwifery Features, (5) Digital Check Features, (6) Media
Services, (7) Attractiveness, (8) Display, (9) Ease of Use, (10) Clarity of Instructions, (11) Use of
Language, (12) Substances, (13) Benefits, (14) Appropriateness of Values, and (15) Supporting Com-
ponents. The content characteristics of this telemidwifery menu were assigned to the ISO 9126 Model
standards for usability, functionality, and efficiency. The conclusion is that the 15 themes constitute
the characteristic menu content required within the initiation of telemidwifery.

Keywords: telemidwifery; digital health; digital communication

1. Introduction

There was an increase in maternal deaths in 2020 in Indonesia, up to 4627 cases
from 4221 cases in 2019 [1]. In 2020, the number of infant deaths was 28,158, a decrease
from 2019, which was 29,322 [1,2]. The province with the highest maternal (16.20%)
and infant (10.45%) mortality in 2020 was West Java, with Purwakarta Regency being in
the top ten regions with the highest maternal and infant deaths, with 33 and 72 cases,
respectively [1–4]. This prevalence of maternal and infant mortality is indirectly caused
by several factors, including the limited availability of health workers in basic service
facilities, community knowledge, support from various sectors, and health facilities. The
provision of integrated healthcare centers or Pos Pelayanan Terpadu (Posyandu) facilities is
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not evenly distributed and not entirely accessible to the population [4,5]. The Posyandu
is a form of community-based empowerment to improve community health [6]. One
of the criteria of active posyandu consists of having a mother and child health (MCH)
program, including nutrition, immunization, and family planning services, which accounts
for 50% of minimum coverage [7–9]. In 2020, there were 108 of 514 districts/cities (21.0%)
in 15 provinces in Indonesia with active Posyandu. Active Posyandu is Posyandu with a
minimum of 80% activity. West Java Province has one of the three lowest rankings (25.9%)
of active Posyandu [3]. The ratio of Posyandu to the number of villages in the Purwakarta
Regency was 18.60%. This district experienced an increased use in at least 80% of Posyandu
from 2018 to 2020: 59.86%, 60.6%, and 99.2%, respectively [6,10]. Then, the use of the
iPosyandu application (app), an initiative in the Purwakarta Regency in 2017, increased the
number of active Posyandu in 2020 [7,9]. The initiative aims to optimize the role of Posyandu
by using applications and websites through various developments to overcome limited
access to health facilities [7].

Limited healthcare facilities cause an increase in the maternal mortality rate (MMR).
This problem is also reinforced by the “3Ds” (delay in going to facilities, delay in getting re-
ferrals, delay in making decisions) factor, especially delays in reaching healthcare facilities,
which cause slow and imprecise referral services [11]. Society considers communication dif-
ficulties as the cause of most medical accidents. Poor communication often causes delayed
responses to consultations or referrals, diagnoses, and treatment [12]. Health information
is also needed to reduce unspecific information and to enable people to make informed
health decisions [13]. The health workers who play a major role in eradicating MMR and
infant mortality rate (IMR) are midwives. Midwives will find it easier to establish a trusting
relationship with clients if they have therapeutic communication skills, which helps them
to be more effective in achieving the goals of applied midwifery care and providing pro-
fessional services [12]. Care must be continuous, tasteful, and not authoritarian, and must
respect women’s choices about where to give birth [14]. The delivery of health information
is closely related to the effectiveness and efficiency of communication [12]. Thus, there is
an essential need to improve the quality of communication in handling serious illnesses
through communication skills, tools, patient education, and midwifery care models, one of
which is the Continuity of Care (COC) model of midwifery care [15,16].

Previous research pointed out that women who receive continuous care are seven times
happier if assisted by a known midwife and have a reduced risk of miscarriage (16%) and a
reduced risk of miscarriage before 24 weeks (19%). Moreover, they were able to concentrate
on regional anesthesia (15%), reduced the risk of preterm (24%), and reduced the risk of
preterm birth and deliveries by episiotomy (16%) [17]. Other studies, in particular, suggest
that communication, interdisciplinary familial relationships, and managerial support are
critical to the sustainability and significant improvement of continuity in midwifery case
care [16]. Therefore, the success or failure of implementing continuity of care depends
on quality communication and information about midwifery services. This study will
be used to create a digital health-based media service. Digital health involves using
information and communication technologies to improve health and care outcomes [18].
Digital health services include eHealth, telemedicine, telemonitoring, and digital therapy,
which are remote medical services [19–24]. Several articles report good results regarding the
benefits of digital health using web platforms and mHealth to improve midwifery services,
such as research on clinical decision-making support systems (mCDMSS), Continuum
of Care Services (CCS)—Mother and Child Health (MCH), MAMAACT, iPosyandu, The
COMmunity homebased INDia (COMB-IND), Roadmap, and Interactive Mobile massaging
Alert System (IMAS) [24–30]. Referral rates are higher when access to the mHealth platform
is readily available, improving complication detection and timely referrals to treatment
facilities [31].

In this current study, Midwifery Continuity of Care (MCOC) is a continuous devel-
opment of the iPosyandu application model that has existed since 2017 and started in
Pasawahan District, Purwakarta Regency. This application initially focused on increasing
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community health workers’/Kaders’ knowledge to use applications to overcome existing
problems, which in their development were also intended for parents in monitoring their
child’s growth and development [7,32]. However, there are still many obstacles regard-
ing the concept and the understanding of village midwives in Purwakarta Regency in
implementing midwifery continuity of care. Due to geographical differences and patient
characteristics between rural and urban areas, it is difficult to monitor, collect, and en-
force continuity of care with the same midwife. Based on this indicator, in subsequent
developments, iPosyandu can be improved by adding the iPosyandu for a midwife (Bidan)
named iPosyandu Bidan application, which will be enriched with MCOC-based menus
or midwifery continuity of care under the name telemidwifery (Appendix A). The term
telemidwifery, focused on midwifery continuity of care, has not been found, especially
in Indonesia, based on keyword discovery in a recent literature review [33] or in other
research [24–30]. Thus, the initiation of the application menu in terms of telemidwifery with
sophisticated features is expected to make it easier for village midwives to gather patients
to carry out continuity of care using the application (app) on a smartphone. However, in
the process of creating a new application menu, it must be compared with standard theory
to determine the suitability of new menu content designed through a qualitative process,
which is the ISO/IEC 9126 model theory of software quality. Software quality models and
their attributes may be used in many contexts, for instance, during the development of a
new application, especially a telemidwifery menu in the iPosyandu Bidan application [34].

This research falls under the research umbrella of iPosyandu as the initiation of a
telemidwifery menu in the iPosyandu Bidan application. This menu will be implemented
using a semi-automated system with a chatbot or manual digital communication refer-
ence to implement midwifery consultations in remote care [18,35–37]. Thus, this menu
application proposes a sophisticated feature to avoid the previous weakness of digital
health applications [30]. Researchers aimed to explore (1) the initiation of telemidwifery
menu content including its benefits, and (2) perceptions, expectations, and points of view
of the village midwives and pregnant women to succeed in designing menu content that
improves the application.

2. Materials and Methods
2.1. Study Design

In this study, a qualitative method was used to explore the characteristics of telemid-
wifery content as the basis for the continuing development of digital communication in the
iPosyandu Bidan. The qualitative theoretical approach is an exploratory qualitative analysis
in which qualitative researchers follow a series of steps in exploring new areas of social or
psychological life by collecting open data to produce new concepts and generalizations [38].

2.2. Recruitment and Participants

The population in this qualitative study included 211 village midwives spread over
20 working areas at the primary level of public health centers, or Pusat Kesehatan Masyarakat
(Puskesmas), in Purwakarta Regency. From the population, we took a sample using the
purposive theoretical sampling technique. The inclusion criteria were: (1) Village midwives
who work in the working area of the Puskesmas with a high and a low number of maternal
and infant deaths in regions with and without wireless signals, who used and did not use
the iPosyandu; (2) the village midwife had a history of midwifery education, (3) attended
iPosyandu training, and (4) had more than a 3-year working period. Through the first
inclusion criterion, three Puskesmas (Puskesmas Kiarapedes, Puskesmas Purwakarta, and
Puskesmas Koncara) were found to be accessible populations, with a total of 22 village
midwives. Then, based on the second, third, and fourth inclusion criteria, we found
15 eligible village midwives as respondents in a face-to-face focus group discussion (FGD).
The recommended range of respondents for a qualitative study is 6–12 persons [39].

The population of pregnant women was obtained from the following inclusion criteria:
Pregnant women in 1st–3rd trimesters; multiparous pregnant women; pregnant women
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in the working area of Puskesmas who attended iPosyandu application training. The
only Puskesmas that met the fourth inclusion criteria was the Puskesmas Pasawahan, with
899 pregnant women. Then, an accessible population of 11 pregnant women came to
the first iPosyandu application training for pregnant women on 15 March 2020. Thus,
from eleven people, six pregnant women were eligible to be included in the FGD because
they fulfilled the qualification of first and second inclusion criteria. The two groups of
respondents are related in this research to explore expectations, preferences, and points
of view—village midwives as service providers and multiparous pregnant women as
recipients of continuity midwifery services. The village midwife provides information
related to pregnancy, preparation for delivery, the postpartum period, care for infants and
toddlers, and the use of family planning contraception. Their opinions will enrich the initial
menu content for telemidwifery and complement each other.

2.3. Data Collection

In the FGD, the research instrument was the researcher equipped with tools in the form
of an audio recorder, camera, field notes, and interview guidelines [40]. Qualitative data
collection was carried out from December 2021 to March 2022. The discussion process was
carried out within a time range of 60–90 min. The researcher used data sources, methods,
theory, and researcher triangulation to minimize the bias. Researcher triangulation was
conducted because researchers belonged to the iPosyandu umbrella, a multidisciplinary
profession. Hence, in the FGD process, the researchers worked as a team to succeed in
the discussion, in roles such as the moderator (to guide the discussion panels), notetaker,
observer, and facilitator (to lead the conversation process (first author)).

To maintain data source triangulation, these FGDs were conducted with participants,
village midwives, and pregnant women. The aims of the FGD—to find out their perceptions
and expectations to explore the content of a sustainable midwifery service menu based
on semi-automatic chatbots in telemidwifery—were explained to the respondents before
starting the discussion. The researcher used a structured-question guide form for general
topics (Appendix B) with a stated key probing list. The key probing list was discovered
based on scoping review results.

Hence, from various theories of ISO/IEC’s software engineering to conduct theory
triangulation, the theoretical propositions adopted the attribute theory of software qual-
ity ISO/IEC 9126 Model (usability, functionality, efficiency, reliability, portability, and
maintainability) to design and develop the new application [41,42]. The usability and
functionality attribute findings, which address technical issues in telemidwifery initiation,
are derived from conceptual variables in propositions [43,44]. The theoretical proposition
was gained from the literature and previous research. The theoretical propositions of
this research included naming, appearance, substance, attractiveness, ease of use, bene-
fits, clarity of instructions, language, and suitability of values as the core contents of the
telemidwifery menu.

2.4. Data Analysis

To analyze the content of the telemidwifery menu, the NVivo Release 1.6.1 (1137)
software QSR International (Burlington, MA, USA) was used. This stage of analysis
refers to the opinion expressed by Miles and Huberman. Three phases must be carried
out in analyzing qualitative research data: (1) data condensation, (2) data display, and
(3) conclusion drawing/verification. Researchers used the data’s validity to confirm the
study’s truth. The validity criteria consist of credibility, transferability, dependability, and
confirmability [45].

2.5. Research Ethics

The research was conducted after obtaining approval from the health research ethics
committee of the Faculty of Medicine, Universitas Padjadjaran with the number: 232/UN6.K
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EP/EC/2022. This research is part of the iPosyandu research umbrella, with the approval
of the ethics committee number: 640/UN6.KEP/EC/2021.

3. Results

The qualitative study conducted through FGDs resulted in a great deal of input on
menu content for initiating the telemidwifery menu in the development of iPosyandu
Bidan. The results of the data condensation include the coding process, the category and
theme determination results obtained from 213 codings, 59 categories, and 15 major themes
as illustrated in Figure 1. Thus, the detailed visualization findings of 15 major themes are
shown in Figure 2.
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3.1. Categories of Description

The findings regarding themes are supported by the categorization and coding (key
insight) as shown in Table 1, which provides a review of expectations, preferences, and
points of view from respondents in the focus group discussion. The themes and key insights
were gained from conversation between respondents and researchers. The conversation
yielded quotations that enriched the idea of creating menu content for telemidwifery.
Table 1 presents the chosen quotes that represent key insights as an overview of the source
of organized telemidwifery menu content (themes) findings.
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Table 1. Themes and Key Insights of Telemidwifery Menu.

No. Theme Key Insight Quotations

1 Naming
i. Presenting the goal
ii. Representing identity

i. That’s enough because we have a telegram application. So, in the community,
users may already know the term “tele” that provides information, like a
telegram application (Informant 14).

ii. So, Telemidwifery can represent the midwife’s identity (Informant 10). The title’s
already using the term “midwifery”, so it has been highlighted (Informant 9)

2 Digital Communication
i. Manual
ii. Automatic

i. We can ask the midwife directly (pregnant mother 1) so that we know more
clearly (pregnant mother 2)

ii. Yes, it’s better if it automatically answers (Informant 3). For example, if any
question for the midwife, the application will answer (Informant 7)

3 Digital Health Services

i. Manual
ii. Automatic
iii. Semi-automatic
iv. Response period

i. The robot will immediately comment or answer the question (Informant 15).
ii. So, if we are unsatisfied, we can ask the midwife manually(Informant 15).
iii. That’s why it was the term “tele” and “semi-automatic” that was mentioned

earlier (Informant 15)
iv. Eee, I can’t answer at once, because we have activities (Informant 15), we have a

lot of work burden (Informant 13) give the waiting time (Informant 14), Eee,
5 min, 10 min, 30 min is the maximum, Ma’a (Informant 10). If possible, don’t
take too long waiting time, 15 min, 10 min (Pregnant woman 3)

4 Telemidwifery Features

i. Other menu links
ii. Notifications
iii. Reminder
iv. Reschedule
v. Translator
vi. Zoom text or image

i. The doctor’s consultation. For example, we get a case that is not under our
authority. We can immediately consult a doctor. (Informant 3)

ii. Yes, it means notification if there is an incoming message with certain
information (Informant 11)

iii. Yes, that’s how I was reminded (Informant 12), for example, the reminder about
the current and following visiting schedule. It was like that reminded the day
before scheduled (Informant 11)

iv. For instance, it’s like this: what time are you at home? For example, there’s a
sudden meeting when it’s on the schedule. Later, the date will be rescheduled for a
few days or a few hours (Informant 13)

v. We need (Informant 13), we can translate anyway (Informant 12), because most
of us have difficulties in Indonesian. Emm sorry, I mean in English
(Informant 15)

vi. Well, yes, it may have a ‘zoom’ feature. What is the name of an application that
can magnify the feature, maybe? (Informant 15), just
automatically.(Informant 12), everything is zoomed in.(Informant 11)

5 Digital Check Feature

i. Digital sensor tool

• History
• Physical examination
• Supporting investigation
• Vital signs check

ii. Digital checking accuracy

i. Blood pressure; maybe the baby moves in a Leopold using remote care to know the
location of the fetus and detect early complications from its position
(Informant 10. Yes, at least it’s like that, the fetal heart rate is the same as the
body weight. If measuring the body weight is not possible yet, yeah? (Pregnant
5). Heart rate detection, because sometimes it slow in rate. If the speed is good
like this, how much is the heart rate score suitable?

ii. I doubt the accuracy. Well, with a trial, we can make it possible, whether the
accuracy is accurate or not (Informant 14)

6 Service Media

i. Written media
ii. Visual media
iii. Audio–visual media
iv. Audio media

i. It means chat (Informant 11), chat is available (Informant 15), at least she chats
more often (Informant 11)

ii. It means photo or image, send a picture (informant 2)
iii. Video call, emmm video call, basically all supported media. It’s all like a

WhatsApp application. Video call (pregnant woman 3), it’s better to talk face to
face (pregnant woman 5);

iv. We can send voice notes, pictures, and video calls (Informant 3). Just the voice
rather than voice note, best to do telephone. (Informant 15) Voice notes are okay
(pregnant mother 1) So that we don’t get tired of typing (pregnant mother 6)

7 Attractiveness

i. Visualization
ii. Appearance
iii. Service delivery
iv. Credibility
v. Transportation availability
vi. Completeness
vii. Feature
viii. Offline access

i. Can a panthom props (Informant 12), an animated picture, visualize it as a
graphic? (Informant 13)

ii. If the application is interesting, it excites the patient to use it (Informant 9).
Exciting applications and menus that contain many pictures make it not bored to
read (Informant 9)

iii. Yes, it’s better if someone answers it automatically, ma’am (Informant 3); if
robots can help, it’s better if they can do everything, ee which is called “semi” at
the beginning (Informant 15)

iv. So let the community or pregnant women know why we do not provide such
specific medical intervention. Not because we don’t want to do it, but we have an
eeee referring to the Minister of Health rules (Informant 14)

v. Not all of them have vehicles, ma’am. It’s a pity that there isn’t one, so it isn’t
effortless. Especially for the patient far away from health facilities also an
emergency. Yeah, just according to the application (Pregnant women 2)

vi. It’s better if it is complete (Informant 15)
vii. So it’s like a filter (Informant 14), interactive, and communicative (Informant 13)
viii. Yes, getting offline access is even better (pregnant mother 5). I want to get the

answer immediately if possible (Informant 3)
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Table 1. Cont.

No. Theme Key Insight Quotations

8 Appearance

i. Menu icon
ii. Bookmarks
iii. Menu content writing
iv. Display color
v. Text color

i. Only the midwife icon (Informant 8) holds the phone, then there is no icon for the
baby and pregnant woman, but it more shows us, the midwife (Informant 14),
what sign is there, the phone or something (Informant 11), Yupss, it’s a “tele”,
right? The midwife while holding a cellphone or a stethoscope (Informant 11)

ii. The usual one is black color, so the critical thing is with red marks to see the
difference meaning (pregnant woman 1), it’s italic or bold, red color marking
(Informant 8), the important thing is only (Informant 15)

iii. I don’t know the type of font. But the font can attract the attention of patients to
use it. So it’s not rigid and adapted to current development fonts. (Informant 10)

iv. It’s preferred pink color, which is the same color as a pomegranate (Informant 12);
the MCH book is also pink (Informant 11)

v. It’s black because it’s the colored background, so if the writing is colorful, it will
be difficult to read (Informant 4)

9 Ease of Use
i. Sophistication
ii. Practical
iii. Unlimited access

i. · · · or more sophisticated (Informant 14)
ii. So, we don’t need the complicated feature but an easier one. Anything simple,

practical, and easy (Informant 5)
iii. 24 h, operational hours (Informant 8), and almost 12 h from morning to night

(Informant 14)

10 Instruction Clarity
i. Submenu symbol compatibility
ii. Language comprehension
iii. Service preferences

i. For example, if we want to operate telemidwifery menus, There is a notification.
If we click on the menu, the video feature menu will appear in the various menu.
Yeah, the submenu (Informant 5)

ii. Maybe we need a sub-bilingual language (Informant 14). Yeah, there are two
languages (Informant 13), just like this, there are two, so when we open it in
Indonesian, we understand what they want and talking about (Informant 14).

iii. Is there provide a choice for us? The intention of the provider. For example, if
now, we can’t respond to a question using a video call or telephone, we want to
respond using chat. (Informant 14)

11 Language Usage
i. Delivery method
ii. Language type
iii. Greeting

i. So, ma’am, for the chatbot is using formal language type (Informant 15), but for
the manual stage we can use formal and informal language type (Informant 15),

ii. Because not all of them can speak Sundanese, Indonesian is the national language
(Informant 1),

iii. But maybe it’s just a general greeting because we’re in Indonesia. Here, there are
various religions. So use the standard greetings (Informant 15), hello
(Informant 12)

12 Substance

i. Pregnancy care
ii. Delivery care
iii. Postpartum care
iv. Baby and toddler care
v. Family planning care
vi. Reference sources

i. The hemorrhaging case must be answered quickly. Those are the danger signs
(Informant 14). It’s a diet problem. Sometimes I’m afraid I’ll eat the wrong food
(Pregnant woman 5). We can also use it to find medicine because
over-the-counter drugs are not allowed. (pregnant woman 4)

ii. Early signs of labor (Informant 9), counting the contraction waves (Informant 8),
iii. Postpartum care, exclusive breastfeeding, and breast care so that there are no

blisters (Informant 9)
iv. Complementary feeding, yeah, complementary feeding menu (Informant 14),

umbilical cord care, and the stage of immunization is vital (Informant 5)
v. Postpartum contraception planning (Informant 9). The period to using

contraception (pregnant woman 3)
vi. The fundamental law (UUD), the Minister of Health rules (Informant 14),

Journal, If the journal is more updated (Informant 10). From a book, maybe from
a book (Informant 14), I think it’s more like the mother and child health (MCH)
book (Informant 13); I believe it’s more complete than others (Informant 13)

13 Benefit

i. Service optimization

• Complications—early
detection

• Service effectiveness
• Service speed
• Conformity of authority
• Emergency response

ii. Habit change
iii. Changes in behavior
iv. Change of attitude
v. Social transformation

i. Blood pressure, maybe if the baby moves, perhaps the baby is in a leopold remote
care. It aims to know the position of the fetus, and complications from its location
(Informant 10). In terms of time, because we are on working and can’t come at
once (Informant 14), more efficient (Informant 11) costs, reducing transportation
costs (Informant 14). So, if we already know that, we already have the
application, the visit can pass like that, so the checking can be easier. So there is
no need to come to the place (Informant 5),

ii. Yes, she can handle it by herself (Informant 13), and she can practice it at home
(Informant 14)

iii. So, so that the mindset can be changed to be painstaking, so it can be checked
(Informant 2), improve the health of the mother and child in essence
(Informant 15),

iv. It’s more like increasing the knowledge, so then not curious (pregnant mother 1)
v. Maybe it can increase closeness because they often interact (Informant 9)

14 Appropriate Value
i. Culture value
ii. Social value

i. Here, the custom is that they’re afraid their pregnancy will fail. So, we check
sometimes it’s been four months already. Even though it should have been
checked three times. (Informant 3)

ii. Maybe because the patient already cares for us, it is possible to increase the
closeness due to frequent interactions. It adds a more internal familiarity.
(Informant 9)
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Table 1. Cont.

No. Theme Key Insight Quotations

15 Supporting Component

i. Data size
ii. Operational hour
iii. Signal requirement

• Signal state
• Area conditions
• Network connectivity

iv. Menu operators

i. If it’s not big, it doesn’t matter. If it reaches gigantic, it’s quite troublesome
(Informant 14)

ii. Operational hours (Informant 13), there may be appointed time like that
(Informant 12), so we have to stand by, for example, from this hour to this hour
(Informant 12), yes, if we can schedule it like that, it provide almost be 12 h
services from morning to night, right? I mean, it’s until 8 p.m. (Informant 14)

iii. Problems because it is in urban areas. So the connectivity of the signal is strong,
different in countryside areas (Informant 10). Sometimes the connectivity is lost
(pregnant woman 1); sometimes, when it rains (pregnant woman 1), it usually
depends on the particular location (pregnant woman 2)

iv. There must be a particular operator; if not · · · (Informant 14), It’s more
convenient if managed by one person (Informant 13); yes, it’s like a call centre
(Informant 14)

3.1.1. Naming

Several village midwives stated that the name “Telemidwifery” was suitable for this
menu. Meanwhile, in extracting these data, two observations were also made that the
term telemidwifery was able to present the purpose of the menu to carry out midwifery
continuity-of-care services. This name also represented the midwife’s identity as the
primary profession in midwifery continuity-of-care services. The village midwives stated
that this also indicated a naming for the application menu owned by the midwife that
differed from the existing application naming.

3.1.2. Digital Communication

All village midwives wanted an application menu that could answer directly (auto-
matically) based on chatbots to avoid long responses from midwives when giving manual
answers so that the waiting time for patients to receive responses did not take as long as
in some cases. This was in line with the pregnant women’s opinions, who also wanted an
application menu that contained digital communications that could automatically answer.
However, pregnant women also wanted a combination with manual digital communication
to receive more precise answers. If they are not entirely satisfied with answers from the
chatbot, they can communicate directly to submit complaints via chat and telephone.

3.1.3. Digital Health Services

The digital health services theme contains the same categories as the digital communi-
cation theme, which are manual and automatic. Thus, the different items in this category
pertained to functions to use and operate the menu. Digital health service focuses on how
the midwife responds to the consultation and checks the patient’s condition in remote
care services. It uses a sophisticated feature (telehealth; pulse, blood pressure, breath,
temperature, contractions, etc., using an application sensor in accordance with the principle
of remote care) of telemidwifery. However, the category of digital communication theme
focuses on how to communicate with the patient aside from medical examinations.

The village midwives stated that all of them wanted an automatic, digital midwifery
health service to provide many quality services at once. Most midwives also thought
that chatbots’ automatic answers about midwifery materials should be physiological or
minor complaints. It is intended that midwives can provide fast midwifery services to
patients to increase patient satisfaction in midwifery services based on the telemidwifery
application menu.

The same thing was stated in pregnant women’s opinions: they also wanted minor
tips about midwifery material to be answered automatically by the chatbot. However, they
assumed that the services provided by this robot could not produce valid examination
data because the conditions that the chatbot could provide answers for did not necessarily
match the state complained of by the patient. The village midwife also declared a solution
that there must be a combination of automatic and manual services called semi-automated.
Several midwives stated that for services that require direct examination, it is better to
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manually consult directly with the midwife via an application or face-to-face meetings,
especially for answering questions and services outside the capacity of the chatbot. As
for pathological obstetrics material, it is better to ask the midwife manually because it is
an emergency and a dangerous condition. Pregnant women also wanted manual digital
health services via chatbots’ application menu for automated midwifery services, which
felt unclear. Moreover, pregnant women were still worried that this menu cannot quickly
answer every complaint submitted. Hence, they would choose to call or communicate
directly with the midwife via customer service.

Based on the expectations of the village midwife, questions that the midwife wants to
answer manually must adjust to the midwife’s busyness so that the midwife can provide a
choice of the longest waiting time. The respondents recommended 30 min, and the midwife
can give a choice of time, which can be clicked automatically so that the patient can know
that they have to wait a moment, according to the time suggested by the village midwife.
However, pregnant women stated that they should not wait too long for an answer or for
manual midwife services to be able to answer their curiosity quickly. Thus, they want the
longest waiting time to be around 10–15 min.

3.1.4. Features of Telemidwifery

The village midwife expected a feature in this menu to be another menu link. Another
menu link could be a link that connects users to other menus, such as a doctor’s consult
menu and a referral menu outside the telemidwifery menu. This feature is needed because
village midwives often receive questions or midwifery cases that are beyond their authority.
The pregnant women also wanted a link to the educational video menu to obtain complete
information. Another feature expected in this menu is the notification feature. According
to the village midwife, this feature is expected to be able to inform them that there is an
incoming question or service that the midwife wants to answer directly. This feature is also
likely to appear and be answered automatically without first opening the menu application.
The midwife can respond more quickly in answering and avoid forgetting to reply.

In addition to notifications, another feature that is expected in the menu is a reminder
feature. This feature is also likely to be equipped with an alarm. Thus, respondents
expected to be reminded one day before and after scheduled appointments. However, this
is slightly different from the results of the opinions of pregnant women. They wanted to be
reminded a week before, three days before, and the day before the scheduled appointment.
Therefore, the reminder feature is also related to the rescheduling feature, which functions
to rearrange the missed schedule and if there are sudden activities from the village midwife.
In line with village midwives, pregnant women also wanted a rescheduling menu in case
they forget and miss a scheduled appointment that has been set. Another feature that
the village midwife expected is a translator feature or automatic translation in the menu.
This feature is expected because many midwives are still constrained by English content.
The village midwife also expected a zoom feature to enlarge text, images, and videos
automatically according to user needs.

3.1.5. Digital Check Features

In discussing the digital check feature with the village midwife, it was found that they
expected a small digital sensor checking tool capable of performing automatic services. For
example, this tool could be used for the examination of the anamnesis: the first day of the
last menstrual cycle (FDLMC), body mass index (BMI), tetanus (TT) injection; vital signs:
blood pressure, pulse, respiration, oxygen levels, fetal heart rate (FHR), and temperature;
physical check: mid-upper arm circumference (MUAC), body weight, body height, fetal
movement, and Leopold; and supporting examinations: Hemoglobin (Hb) level. In line
with pregnant women’s expectations, especially in the FHR examination, they can be more
reflective about the condition of the fetus they are carrying.

Village midwives raised concerns about the accuracy of the digital sensor embedded in
this menu. They believed there could be a discrepancy between checking or measurement
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with the application menu and direct measurements, so a review of the checking results
would be needed to confirm that they are correct. The village midwives also suggested that
the accuracy of this digital sensor should be tested before being used in the telemidwifery
menu and disseminated to the general public.

3.1.6. Service Media

The village midwives expected service media in the form of written media (chat),
visual media (sending photos and pictures), audio media (voice notes), and audio–visual
media (video calls and sending videos). Media sent as photos, images, and videos are
expected to help midwives to carry out an initial examination in the form of checking to
confirm the truth of the complaints submitted by patients. Videos are also expected to
provide answers accompanied by examples so that patients can practice independently at
home. A video can also explain things that are considered taboo, such as complaints in
sensitive areas. As for the voice note feature, village midwives and pregnant women both
wanted this feature to be able to submit complaints and explain answers to long questions
without the need of typing. Some said that it is better to call if they have trouble typing.
Regarding video call media, compared to the number who agreed, most village midwives
objected to this feature because it was considered to cause inconvenience in the form of
disturbing private space as well as the tendency of patients to continue making video calls
without estimating the time.

Different results were obtained from the pregnant women’s group; they expected a
video call feature that would make it easy and comfortable for them to submit complaints
because they could chat face-to-face directly via the application with their midwife. Like-
wise, with telephones, some midwives also stated that patients tend to keep repeatedly
calling without knowing the time if the call is answered only once. Contrary to the pregnant
women’s wish, they wanted a telephone feature to submit complaints directly without
requiring extended typing. Finally, in the FGD with the village midwives, a solution was
found that the village midwife wanted an option in the form of an automatic notification
that would appear when the patient wanted to be serviced manually.

3.1.7. Attraction

In this dimension, the village midwives said that things that can increase the attrac-
tiveness of using this menu are an attractive appearance and features, the credibility of
the material, completeness of telemidwifery features, and visualization, especially menus
that can present communicative and interactive content. The telemidwifery feature here is
related to Digital Communication and Digital Health Services, which can be accessed semi-
automatically. This was in line with the pregnant women’s hope, who also wanted content
visualization in the form of graphs of their baby’s growth and development levels. The
village midwife also stated that menu and video content with animated images, phantoms,
and graphic displays would increase the attractiveness of the menu for the village midwife.
From the patient’s perspective, the font type used in this menu will also increase interest in
using it, especially for content that is new, so it does not seem stiff. Pregnant women also
want service features that can be answered directly by robots.

3.1.8. Display

Regarding the display of telemidwifery, respondents discussed several indicators in
the form of menu icons, display colors, menu writing, writing colors, and writing markers.
For the menu icon, the midwives stated that the menu icon with pictures of pregnant
women, babies, and children was boring even though obstetrics were usually associated
with these icons. Some began to understand the essence of this menu, that the midwife is
the leading actor and holds the application menu, so they also suggested icons that focus
on midwives, midwives with hairnets, midwives with stethoscopes, and midwives with
cell phones or telephones according to the phrase “tele”. The icon is expected to represent
the menu’s purpose and the midwife’s identity. An attractive icon makes the application
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easy to remember. The village midwife said they wanted bright but soft colors and more
pastels regarding the display color. They wanted the dominant color to be pink because the
midwife is associated with the color pink, and the pomegranate (Indonesian Midwifery
Association, IMA logo) and the MCH book are also pink. However, they suggest other
colors with pastel shades that are not monotonous: purple, lilac, white, dusty pink, yellow,
orange, blue, turquoise, and mint green.

For the writing on this menu, the midwives of several villages suggested only standard
types of writing, such as Times New Roman and Calibri, but adjusted to the current trend
of fonts; they suggested avoiding the form of cursive writing so that it is easy and clear to
read. The size of the script was also discussed, with a preference for a medium size that is
not too small for easy reading. Some suggested that the size could be adjusted according to
the user’s wishes, which can be changed by themselves with the zoom (magnifier) feature.
For the color of the writing, the village midwife suggested using a black script instead of a
colorful one because they were afraid that it would contrast with the background color so
that the handwriting was not legible. Some pregnant women also stated that they wanted
black writing and were given markers for writing essential words in red or blue color to be
visible. Similar to the results of the FGD with village midwives, they also wanted writing
markers for actual words in red, italicized, and bold.

3.1.9. Ease of Use

The village midwife stated that a telemidwifery feature was needed to bring users
convenience. To lighten the workload of midwives, automatic features based on semi-
automatic functionality are easy to operate, do not complicate the service, and are practical
and sophisticated. The ease of use of this menu can also be supported by the ability to
access it. The access is up to 24 h for automated chatbots and almost 12 h, according to the
midwife’s operating hours, for manual services.

3.1.10. Clarity of Instruction

The clarity of instructions is obtained through understandable language, suitability of
submenu symbols, and service preference indicators. In operating the menu, it is hoped
that the instructions will be in Indonesian because this menu will not only be used within
the Purwakarta Regency. It can even go abroad, so it must also be equipped with a bilingual
sub-choice. Likewise, pregnant women’s preference showed that Indonesian language
instructions would be easier to understand for more people. The submenu conformity
indicator is expected to be in line between the symbols and the executed functions. It aims
to make it easier for the midwife to select the menu or command to be performed according
to the midwife’s preferences. Pregnant women stated that if a submenu can be directly
clicked, it will make it easier for them to receive and enter instructions without having
to spend a long time searching and typing the command. The suitability of a submenu
is also related to service preferences that can be adjusted to the condition of the midwife
regarding their choice to receive services with specific features to avoid discomfort and
lengthy patient waiting times.

3.1.11. Use of Language

In the discussion of the use of language, three indicators were found. The indicators
are the type of language, the delivery method, and the greeting. In this discussion, village
midwives and pregnant mothers wanted this menu to be in Indonesian because it is the
national language, and it could be used in all of Indonesia. However, several village
midwives argued that it is also necessary to include English for use by a foreign patient
who wants to receive continuity midwifery services in Indonesia. Thus, the village midwife
suggested using two languages, English and Indonesian, and almost all of them refused to
use the regional language because the speech could be misinterpreted by people who were
not native speakers. However, some village midwives also stated that it is okay to use the
local language, if possible, for manual services.
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Regarding the delivery method, village midwives and pregnant mothers wanted the
delivery to be formal and informal. Although it is stated that the formal variety seems
stiff, for the language of customer service, it is customary to use formal language to make
it seem more serious and polite. The use of the formal variety does seem more familiar
and communicative. According to some village midwives, affixing emoticons can lead to
misinterpretation by the user and even the impression of ridicule. Then, a solution was
found that formal language should be intended for services performed by chatbots, and
informal language should be intended for services carried out manually by midwives.
Thus, midwifery services are welcome to use a variety of formal and informal languages.
The variety of language depends on the intensity of service and the closeness between
the patient and the midwife. For greeting words, several village midwives stated that, to
avoid misperceptions and prioritizing one party, there was a need for greeting words that
are usually only used as general greetings because Indonesian people are multicultural.
Therefore, it is better to use standard greetings such as “hi” and “hello”.

3.1.12. Substance

According to the group discussion results, the theme of substance consists of several
indicators: the importance of care for pregnancy, childbirth, postpartum, infants and
toddlers, and family planning. All substantive material is needed and recommended in all
parts of a woman’s life cycle, which village midwives and pregnant women all agreed on.
They wanted questions about pregnancy, delivery, postpartum, infants and toddlers, as
well as family planning care that can be answered automatically by the chatbot.

In the reference source indicator, all village midwives stated that the reference sources
can guarantee the validity, credibility, and quality of materials, that they are based on the
latest evidence-based care based on government regulations, health and midwifery books,
mother and children health (MCH) books, research journal articles, health organizations,
or professional organizations such as the World Health Organization (WHO) and the
Indonesian Midwife Association (IMA). The village midwife strongly recommended relying
on the MCH book because the patient also holds the MCH book, so that the patient can
read not only the menu but also refer to the book itself; this recommendation is supported
by the fact that the MCH book has a national standard, and its content is updated regularly.

3.1.13. Benefits

The results of the FGD on the theme of benefits obtained several supporting indicators,
including service optimization, changes in habits, changes in behavior, and changes in
attitudes. Service optimization indicators include early detection of complications, service
effectiveness, time efficiency, speed of service, suitability of authority, punctuality of exami-
nations, reducing costs, reducing disease transmission, reducing waiting time for services,
and responding to emergencies. This result also emerged from the opinion of several
village midwives regarding the expected benefits of early complication detection, which is
a continuation of emergency response actions that can have implications for increasing the
optimization of midwifery services.

Meanwhile, indicators of habit change include the intensity of using the menu, reduc-
ing the belief in myths, and increasing openness about sensitive matters when consulting
midwives via the menu. Indicators of behavior change relate to improving health and
increasing knowledge. We all know that the aspects of behavior change have cognitive,
affective, and psychomotor aspects. Therefore, on this menu, it is hoped that there will be
behavioral changes in the cognitive aspect. Supported by indicators of social change, this
menu is expected to improve interaction and communication patterns between midwives
and their patients, which are more intimate and warmer, to increase closeness that leads to
comfort and trust in consulting and receiving services via the menu.
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3.1.14. Appropriateness of Values

Based on the discussion with the village midwife, it was found that the theme of value
conformity was divided into two indicators: social values and cultural values. The expected
social value is related to the intensity and frequency of interaction between midwives and
patients through the application menu. This interaction can develop the quality of a closer
relationship because it follows the phases of the patient’s life from pregnancy to family
planning. The cultural values are extracted from the discussion of all village midwives
regarding the myths still firmly held by patients, so it is hoped that this menu will provide
better knowledge and be easy to understand without offending the customs and beliefs of
the local community.

3.1.15. Supporting Components

There was a theme regarding supporting components, which were endorsed by in-
dicators of data size, operating hours, signal requirements, and menu operators. The
village midwives strongly emphasized the compatibility of the operating hours of the
manual menu service with the midwife’s schedule of activities in the hope of avoiding
inconvenience between midwives who were disturbed because they had other business
and patients who could not wait for a lengthy response. It is intended that the output of this
menu can be maximally successful. The signal requirement indicator is considered to sup-
port optimizing menu use because regional and weather conditions influence the presence
or absence of a signal and the data operator used. This result is also in line with several
pregnant women’s opinions that the data network often disappears, especially when it
rains, and that data operators are only good in specific areas. Some village midwives and
pregnant women also suggested that this menu would be better if it were handled by the
admin or customer service—a kind of automatic operator that can respond first before the
midwife answers, and more importantly, according to pregnant women, is a menu operator
who can be called at any time.

3.1.16. ISO/IEC 9126. Attribute Finding

Based on the qualitative results of discussions with village midwives and pregnant
women, a conceptual framework model for the content of the telemidwifery menu can
be made whose software quality was reviewed based on “The ISO/IEC 9126 Model” as
illustrated in Figure 3.

The author grouped and categorized the sub-characteristics and content concepts of
the telemidwifery menu with qualitative results, starting from six common characteristics
that describe software quality requirements. As stated in the standard ISO 9126 model,
software quality can be evaluated and designed with the following characteristics: usabil-
ity, functionality, reliability, efficiency, portability, and maintainability. These high-level
characteristics provide a conceptual basis for further refinement and description of quality.
However, the relative importance of each element in quality requirements varies depending
on the user’s point of view and the application domain under consideration. The ISO
standard defines three quality views: a user view, a developer view, and a manager view.
In particular, the opinions of users in this study are those of village midwives (users in
iPosyandu Bidan) and pregnant women (users in iPosyandu for family for future devel-
opment). Therefore, users pay attention to using the site, its performance, its search and
browsing functions, user-oriented unique content and functionality, its reliability, feedback,
and aesthetic features, and finally, they are interested in the quality of its use. However,
maintainability and portability are not what users discovered.

In this study, researchers found three characteristics of software development from the
qualitative results: usability, functionality, and efficiency. The concept of reliability was not
found in the qualitative results because the qualitative research explored the expectations,
hopes, desires, and preferences of village midwives and pregnant women, that is, regarding
the expected new application menu apart from the implementation of the application
menu trial and not in the form of an evaluation test. According to the Informatics Expert,
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these three characteristics are sufficient for the initial development component of the new
application menu. Usability is the ease with which software can be understood, learned,
used, configured, and executed when used under specific conditions. This study’s usabil-
ity subcategories included menu naming, telemidwifery features, clarity of instructions,
ease of use, appearance, attractiveness, substance, use of language, suitability of values,
service media, and benefits. Functionality is described in terms of attributes that define the
existence of a particular group of functions and specified properties, which in this case are
subcategories of digital communication, digital health services, and digital service features.
Meanwhile, there are subcategories that are shared between usability and functionality:
service media and benefits. Efficiency is related to attributes that describe software perfor-
mance concerning resource and time utilization. Subcategories related to efficiency in this
study are supporting components that contain operational hours, signal conditions, data
quantities, and menu operators.
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4. Discussion

(1) Naming

The term telemidwifery appeared in 2002 as “telemidwifery calls”, which are only specifi-
cally for breastfeeding counseling services without any specific explanation of the func-
tion [46]. The title or name of the application is designed to direct users to feel at ease when
seeking health information and medical assistance for their prenatal and postnatal care [35].
The name that shows the service provider’s identity will better represent the purpose
of the application menu [47]. Making a name for any product must take into account
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its formation, meaning, pronunciation, related-to-product features, whether it is easy to
pronounce and pleasant to hear, a short and straightforward morphology, and the views
of community members because it affects the production of products with attractiveness
to consumers [47,48]. Therefore, in forming a name for this new menu, the author first
discussed with the end-users, in this case, the village midwife, to find out their interests,
suitability of meaning, and purpose and to present the midwife as the owner.

(2) Digital Communication

A study applies examples of semi-automatic use in digital communication, a combi-
nation of automated and manual communication. Previous research carried out a semi-
automated chatbot-based application that aims to provide automatic answer templates for the
same question in detail, consistency, and quality. Then, if the system cannot read questions,
they will be answered manually, comprehensively, and consistently by the instructor, which
is a personalized approach while significantly saving the provider time [49]. Features
such as chatbots can be used to enable patient–provider communication and peer support.
The semi-automated short message intervention showed that automated messages encour-
aged greater engagement and inquiries from pregnant women to nurses, explored the
semi-automated system of physician work in application forums, and could better support
patients asking clinical questions [50]. This study explains that the first two communica-
tion processes occur via the application. If the midwife cannot handle it or there is still
information lacking in detail, it can be carried out further through manual communication
by making an appointment. With the automatic stage and then the manual step, patients
assume the use of digital communication positively impacts their access to maternal and
child health information because it can increase interaction and close relationships between
midwives and patients so that more open communication is established [51–53].

(3) Digital Health Service

The adoption of mobile technology-based health services (mHealth) has made health-
care more accessible and affordable [22,23]. Chatbots are a key technology poised to trans-
form healthcare shortly. Chatbots are proposed as automated or semi-automated therapeutic
and diagnostic tools [54]. The chatbot will conduct a short and easy health survey, espe-
cially in an emergency; when looking for a particular sign or pattern that can be used to
diagnose a disease, the chatbot can react quickly or immediately to questions related to the
patient’s healthcare [35,55]. Several health professionals highlighted that some patients
experience chat as “robots,” speculating that this could affect the relationship between pa-
tients and healthcare providers, so communicating via text causes a loss of communication
nuance [35,56]. Thus, to support the success of telemidwifery as a semi-automatic chatbot-
based digital health application, it must be integrated with manual services. Supposing the
question cannot be concluded through digital communication, the patient can be scheduled
for a relevant physical appointment with the health worker concerned or transferred to a
health worker or medical personnel according to their work authorization [51].

However, challenges remain with application-based digital health, as one study stated
that specific patients needed several hours to respond [51]. A study said there was dissatis-
faction with using chatbots because of the long waiting time, which was around 1.20 min
in replying. Therefore, the response time is an important thing to consider in making the
application menu. The same study also stated that the application’s consultation session
was limited to 10–30 min per session [57]. This is in line with the findings in the qualitative
results that, in the manual service stage, village midwives and pregnant women wanted a
response time of around 10–30 min so that they do not wait too long and eliminate interest
in using telemidwifery.

(4) Telemidwifery Feature

The importance of these features in an application menu is also stated in previous re-
search. It said that the improvement of application-based services cannot be separated from
the completeness of the existing features in the application, two of which are the reminder,
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notification, or interactive message warning and the appointment scheduling feature used
in the study. The reminder feature has proven effective in empowering pregnant women
through greater access to information about crucial danger signs and birth preparedness
accompanied by an alert sound [13,55,57,58]. However, alarms and notifications that are
too frequent will be annoying and drain the patient’s cell phone battery. Patients prefer
applications that can be customized according to user preferences [59].

In similar research, utilization of other menu link features, referred to as linked dialog
blocks, helps handle unexpected responses from users and is an alternative solution for
finding unwanted information from a pre-arranged chatbot-based conversational programming
flow [35]. Other menu link features are also expected to facilitate the search for more specific
information and patient handling under the authority of the relevant health workers, such
as in the referral process. mHealth technology is feasible and can improve the detection of
complications and timely referral to health facilities [31]. As for the translator feature, it
was also found in other studies that researchers also need to make a dictionary in addition
to preparing a question-and-answer knowledge database. In this case, it is a synonym
dictionary to increase accuracy in providing question-and-answer pairs that are under the
user’s intent (a variety of abbreviations for medical terms and neologisms) [35].

(5) Digital Check Features

Digital sensors for these qualitative findings include pulse, breathing, oximetry, blood
pressure, fetal heart rate, and Leopold checkers, whose examinations can be carried out
remotely via the application menu on the phone. In line with previous research, the
patient’s motivation to use a digital sensor-based mobile pregnancy application is to receive
information about fetal development and changes in a woman’s body during pregnancy,
control weight gain, and monitor fetal development and changes in the body [60]. The
previous smartphone platform developed for the Android system integrates peripheral
sensor input devices in Guatemala. The device includes pulse oximetry (Onyx II, Model
9560, Nonin Medical, Inc, Plymouth, MN, USA) and a 1-dimensional Doppler handheld
ultrasound device (AngelSounds Fetal Doppler JPD-100 s, Jumper Medical Co., Ltd, Shenzhen,
China). The camera app is also adapted to a self-inflating oscillometric blood pressure
cuff (Omron M7, OMRON Healthcare, Kyoto, Japan) [31]. A digital sensor in an application
improves timely and accurate referrals to a higher level of care. Increased care, measured
as a referral rate per number of births and as a proportion of successful referrals, can be
achieved by increasing the diagnostic capabilities of participating TBAs and linking those
with existing referral networks [31,60].

(6) Service Media

Audio media can be telephones, voice notes, or recordings containing specific infor-
mation. Video and audio information make it easy for users to understand because it
is a visual message that can be replayed and listened to as often as the user wants [61].
This type of service media is expected to facilitate village midwives’ ability to provide
long-distance continuity midwifery services. Telemidwifery is a subset of chatbot-based digital
healthcare technologies that promote intelligent, software-assisted service delivery that
communicates with people in their native language via voice or text [55]. Receiving video
and audio with information related to maternal health and the opportunity to call when
needed is considered a friendly and adaptable source of maternal health information, given
the nature of the video/audio, which is easy to understand and remember compared to
verbal health talks that are often obtained in clinics [61]. In addition to audio media, visual
media, and audio–visual media, written media is the main thing in this telemidwifery menu
because it is based on a chatbot in the form of a question-and-answer chat page. Chatbots,
in particular, typically support text-based conversations or clickable responses and are
designed to look like instant messaging apps [24,35,54].



Int. J. Environ. Res. Public Health 2022, 19, 10713 17 of 26

(7) Attractiveness

Digitization penetrates almost all areas of modern life because of the portability of
the exclusive features of smartphones and tablets, with their increasingly sophisticated
interactive applications that are automated, available at any time, and user-friendly, which
can increase the attractiveness of applications [62,63]. The application’s attractiveness will
also increase relative to complete features, one of which is transportation access [28]. In
addition to the completeness of features, the credibility of the content of an application
must be considered. A study says that the health content offered must be created and
validated by specialized professionals and supported by research institutions [35,60,61].
An attractive appearance must also be considered when developing a new application
menu. Creating an attractive interface (visualization) layout following information needs is
necessary for designing a mobile application system.

(8) Appearance

A good menu application appearance or graphical user interface (GUI) is needed to
bridge quality and user needs [7]. If the client is familiar with the interface of an application
and it operates according to their needs, the application will become a comfortable platform
and maintain privacy [13]. A unique and well-known product influences the essence of
marketing and business promotion prospects. The logo or icon affects the promotion of the
product used [47]. Chatbots will appear more human-like if an avatar image and firm tone
of voice are added to make the conversation more relaxed [35,55].

(9) Ease of Use

Sophisticated digital technologies (e.g., mobile/digital apps, SMS/text messaging,
and wearables), which in this case is the initiation of telemidwifery menus, can provide
unprecedented opportunities to reach and engage the broader community in providing
continuity midwifery services [62,64]. Meanwhile, the practical application will increase
the ease of use. The application has been made more valuable in data management and
processing to reduce data input and problem-reporting processes [27]. Regarding ease of
use, productivity has been considered the primary motivation for the benefit of digital
communication applications and health services. Chatbots can offer 24/7 digital support to
perinatal women and their partners to make obtaining accurate, credible information more
accessible, efficient, and intuitive than conventional means (e.g., books, internet searches,
acquaintances, and healthcare professionals) [35]. Therefore, the operation of the question-
and-answer application as a provider of information that answers semi-automatically can
support application performance so that it can be “always active” and be used 24 h non-stop
according to user needs.

(10) Instruction Clarity

The clarity of these instructions is expected to be a quality bridge for user needs.
Thus, the interface program must be excellent by observing the interaction between the
user and the mobile application, using graphical information or visual widgets, such as
text boxes and clickable buttons. In this case, it is the correspondence of the submenu
symbols between the symbols and their functions [7]. Understanding the language can
also support the clarity of instructions in running applications to improve the readability of
information [24,61]. Regarding service preferences, including the selection of service media
and automatic service features, it is necessary to have clear instructions in operating along
with design evaluations with planned features to prevent miscommunication between
service providers and users [7].

(11) Language Usage

Chatbots are software-assisted intelligent services that communicate with people in
their native language via voice or text. The most popular Natural Language Processing
used in various enterprise end-user applications is generating answers to user requests in
human-like natural language [55]. Therefore, in exploring the content of this menu, it is
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essential to examine what language will be used in programming the chatbot. In one study,
it was said that all participants preferred to receive customized maternal health-related
information on their mobile phones in the local language [61]. It should be expressed in
simple language to improve the readability of information. It is also expected that the
application menu will allow patients to switch between different languages, as in the
qualitative finding that requires the use of bilingual language that can change automatically
to learn how to communicate about symptoms [24]. The selection of greetings on digital
communication menus and digital health services must be designed to direct users to
find comfort when seeking health information and medical assistance for prenatal and
postnatal care. The use of emojis in the chat feature and adjustment of voice tone must also
be considered to improve professionalism while creating patient satisfaction and comfort
in using the application menu [35].

(12) Substance

Continuing midwifery care can be provided through a continuous care model that
provides a known midwife to follow women during pregnancy, birth, and the postnatal
period (postpartum, infant and toddler, and family planning) for all women, both low- and
high-risk and in all environments. The provision of midwifery care using this technology
must also pay attention to the limits of its authority in providing health services in the
form of valid and evidence-based information. Because many websites and most smartphone
applications are unreliable sources of information, this is a weakness of current digital health
applications [14,30].

The quality of the content and the expertise of the chatbots must be considered first
in the development process, which may influence the intended use by the users [35,65].
Previous studies tried to expand the knowledge database of chatbots-based question-and-
answer (Q&A) applications to ensure content quality and improve response capability using
a validated web crawler. This program can automatically collect all accessible web pages
so that users can quickly find the content they need [35,65]. The health content offered is
created and validated by specialized professionals and supported by research institutions
to increase the reliability of patients in obtaining information to maintain the quality of
information substance content [35,60].

(13) Benefit

The World Economic Forum argues that the COVID-19 pandemic is an accelerator for
chatbot technology, helping people around the world become more comfortable with utilizing
these tools for healthcare as the adoption of chatbots in broader healthcare applications will
continue to grow [66]. In terms of increasing the effectiveness of services, digital health can
improve the health of mothers and babies in midwifery services, making it easier for health
workers to reach and access patient data in real time, faster and more efficiently [8,25,67].
mHealth technology is feasible and can improve the detection of complications and timely
referral to treatment facilities [31,68]. Clients are more comfortable using mHealth in seeking
health information. It is because the provision of mHealth-based applications is calculated
and prioritized to increase access to health services for high-risk pregnancies to improve
emergency response and to address changes in patient habits and the way they seek
accurate health information [13,69].

Behavioral and health habit changes can occur when health workers respond well
and support digital communication in health services and want to use it in pregnancy
monitoring. It also effective for promoting exclusive breastfeeding at an early age; this
can also improve good relations between health workers and patients in terms of social
change [69–72]. Moreover, mHealth can provide an acceptable and affordable alternative ap-
proach to maternal and child healthcare in face-to-face settings [61]. Thus, the application’s
menu-based continuous midwifery care will allow more intense interaction and communi-
cation, thereby developing a close relationship between health workers and patients where
women feel free to express their concerns and create a forum to share their experiences
about pregnancy [53].
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(14) Appropriate Value

Information can be easily understood by patients if it is a visual message played in
their local language and can be played back and listened to as often as desired, such as
information relayed via video and audio media [61]. Thus, in making a new application
menu, it must also adapt to local culture and customs, one of which is the regional or local
language. This is in line with research that states that if there is an application menu that
allows more intense interaction and communication, it can develop a close relationship
between health workers and patients so that they are more convincing in providing health
information [53]. Then, success or failure of digital health implementation depends on the
acceptance, motivation, and performance of midwives and their ability to adjust to the
cultural and social environment of the local community [30,31].

(15) Supporting Components

Research on iPosyandu states that respondents expect information on the application
to be available at any time [7,9]; thus, our research will design an offline version that is
planned to have the capacity to store data on Android devices and then synchronize with
the server when connectivity is available [9,63]. Data connectivity is necessary for operating
chatbot-based health applications. For the long response time of chatbots, some of them consider
problems in mobile data connectivity as the cause of the slow response because this process
involves digital signal processing to convert the input speech into output text [43,57]. The
data processing process places a considerable preparation requirement on the processor
and server memory assets in the form of server processors and memory resources that
contain extensive procedures. Each user uses the work structure input mechanism for
signal generation, meaning it translates the signal to the user [44].

The data capacity for data use and storage must also be considered in the initiation
of telemidwifery. In one study, it was said that the prototype was designed to operate at
2.4 GHz and 3.3 V. The transceiver supports a communication range between 20 m and
100 m with a transmission speed of 128 kB/s and a latency of 1.2 ms. The transceiver
combines AES to encrypt data in real time and has a high common-mode rejection ratio
(CMRR) [73]. Regarding the operation of the telemidwifery menu, the village midwives want
an operator or customer service, such as an admin, who can manage telemidwifery apart
from them. As in the study, it was stated that the functionalities in the form of indications
when the user was online, push notifications, and read receipts were managed manually
with the help of research staff [57]. We can also translate this assistance as an admin who
can direct village midwives in providing continuity midwifery services via telemidwifery.

Then, from the 15 content menu findings, what’s the relationship between them?
Thus, to provide a more precise link between each content menu, the effectiveness of the
telemidwifery menu application is illustrated in Figure 4.

(16) ISO/IEC 9126. Attribute Finding

In this study, researchers found three characteristics of the ISO/IEC 9126 Model
software quality development from the qualitative results: usability, functionality, and
efficiency [74–76]. The concept of reliability was not found in the qualitative results because
the qualitative research explored the expectations, hopes, desires, and preferences of village
midwives and pregnant women. It is regarding the expected new application menu apart
from the implementation of the application menu trial and not in the form of an evaluation
test. According to the Informatics Expert, these three characteristics are sufficient for the
initial development component of the new application menu.

In this study, the usability subcategory includes menu naming, telemidwifery features,
clarity of instructions, ease of use, appearance, attractiveness, substance, use of language,
suitability of values, service media, and benefits. Part of these findings differ from previous
findings in that the subcategories are only understandability, ability to learn, operation,
and attractiveness (Figure 5) [41,77].
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The functionality attributes based on semi-automatic chatbots are digital communication,
digital health services, and digital check features. In another study, the functional attributes
included interpreting commands accurately, carrying out the requested task, interpreting
knowledge, maintaining discussion, activation, the number of services available in the
chatbot, suitability, accuracy, compliance, and security [42,77]. Meanwhile, some attributes
are implicitly similar to previous research in the number of services available on chatbots
in the subcategory of digital communication, digital health services, and digital service
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features (Figure 5). The attributes are expected to be able to interpret orders accurately,
execute requested tasks, be flexible in interpreting knowledge, maintain discussion, and
be easy to activate. Thus, the attribute findings in telemidwifery can be refined based on
previous results after the application trial is carried out later.
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In another study, it was said that high-level usability characteristics were described
in subfactors such as global site understanding, online feedback and help features, inter-
face and aesthetic features, and other features. The functional aspects are divided into
search and retrieval problems, navigation and browsing problems, and student-oriented
domain-related features. In this case, we can conclude that there are similar attributes
between functionality and usability in the form of features that can support application
operations [76]. Similar to the findings in the research on the initiation of telemidwifery
menus, there are subcategories of usability and functionality: service media and benefits
(Figure 5).

Subcategories related to efficiency in this study are supporting components that
contain operational hours, signal conditions, data quantities, and menu operators. Similar
to the results of other studies, attributes that are included in efficiency for chatbot-based
applications are ease of use, fast response, availability at any time, accessibility, and need to
take into account the ethics of time, resources, utilization, and adaptability to manipulation
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of input data by users [42,74]. Although the attributes are not the same as the previous
research, the characteristics of operating hours are related to the fast response, time ethics,
and availability at any time. Attributes of data magnitude and signal state can match
accessibility, and resource attributes and menu operators can be associated with account
and resource requirements. In contrast to the findings in this study, the ease-of-use attribute
is not included in the efficiency category but the usability category. Meanwhile, the benefit
attributes fall into the usability and functionality categories (Figure 5).

Strengths and Limitation

The primary strength of the present study is the rare term “telemidwifery” in menu
applications, which represents the identity and the goal of midwifery continuity-of-care
services. The initiation of this menu explores the expectation, preferences, and points of
view of the respondents to build and design the pre-development menu. However, the
initiation of the telemidwifery menu, especially for the digital check feature, could not be
built and implemented immediately because there were limited resources, and a longer time
was required to adjust the menu for smartphone-based applications that were integrated
with the internet of things (IoT) technology. The pre-development of this application menu
has the opportunity to be developed in Indonesia because, currently, the Ministry of Health
has developed a portable-based digital examination tool that is connected via Bluetooth or
the cloud to automatically input the result into a smartphone.

5. Conclusions

The characteristics of the content in the telemidwifery menu in the development of
an application for midwives are naming, digital communication, digital health services,
telemidwifery features, digital examination features, service media, appearance, substance,
attractiveness, convenience, benefits, clarity of instructions, use of language, suitability of
values, and supporting components. Village midwives and pregnant women expected and
preferred to operate a telemidwifery menu with semi-automatic chatbot features. These
findings have also been compared to the software quality attributes from the ISO 9126
Model in the form of usability, functionality, and efficiency in the design of telemidwifery
menu content. These three characteristics are sufficient for the initial development compo-
nent of the new application menu. Testing the application menu will be a topic for further
research because, at this research stage, it is only a menu prototype still in pre-development.
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Appendix A

Description of Telemidwifery

Telemidwifery is an initiative in the development of application for midwives. It is a
combination of digital communication and digital health in midwifery continuity-of-care
services. Telemidwifery comes from two words, “tele” and “midwifery.” The word “tele”
comes from the Greek meaning “far” in English, including in our Indonesian dictionary.
It is also explained that “tele” also means “distance.” Meanwhile, “midwifery” comes
from English and means “midwifery or midwifery science,” which later in the Indonesian
dictionary has the understanding that midwifery is everything about midwives or how
to help and care for people who are giving birth. Midwifery comes from the basic word
“midwife,” which is also defined as a woman who can help and care for people who give
birth and their babies. Thus, in this study, the word “telemidwifery” is defined as remote
care in midwifery services.

Telemidwifery is a derivative of TeleHealth that can be designed to be a menu based
on a mobile health application (m-health). In our study, it is an additional menu for
the iPosyandu Bidan application, and as a medium of communication and consultation
regarding midwifery continuity of care, whose content will be designed to suit the area of
midwifery competence and the scope of midwifery care. Telemidwifery will be designed
as a combination of digital health and digital communication in semi-automated chatbot-
based continuous midwifery services so users can conduct enjoyable and quality remote
midwifery consultations based on artificial intelligence (AI).

Appendix B

Semi-Structured Interview Guide for Village Midwives

1. What do the midwives think if a special menu is made to communicate and check
remotely on the iPosyandu Bidan application with the name “Telemidwifery”?

2. What kind of digital communication and remote midwifery services do midwives
expect on the telemidwifery menu?

3. What kind of communication (chat) concept is expected by midwives in telemedicine
to facilitate the implementation of midwifery continuity of care?

4. What features do midwives expect on the telemidwifery menu to support midwifery
continuity of care?

5. What content should be included in telemidwifery to support the success of midwifery
continuity of care?

6. What appearance does the village midwife want on telemidwifery so that midwifery
continuity of care can be effective and user-friendly?

References
1. Ministry of Health. Indonesia Health Profile 2020; Ministry of Health Republic Indonesia: Jakarta, Indonesia, 2021. Available online:

http://www.kemkes.go.id (accessed on 15 August 2021).
2. Ministry of Health. Data and Health Information of Indonesia 2019. Indones. Health Profile 2020, 8, 1–213. Available online:

https://pusdatin.kemkes.go.id (accessed on 15 August 2021).
3. West Java Province Public Health Office. West Java Health Profile 2020; West Java Province Public Health Office: Bandung,

Indonesia, 2021. Available online: www.diskes.jabarprov.go.id (accessed on 15 August 2021).
4. Ems, S.H. The Increasing of Mother Mortality Rate in Purwakarta Regency 2020. 2021. Available online: https://limawaktu.id/

news/angka-kematian-ibu-di-kabupaten-purwakarta-meningkat-di-2020 (accessed on 15 August 2021).
5. Susiana, S. Mother Mortality Rate: Causative Factors and Efforts of Care. Info Singk. 2019, XI. Available online: https://berkas.

dpr.go.id/puslit/files/info_singkat/InfoSingkat-XI-24-II-P3DI-Desember-2019-177.pdf (accessed on 15 August 2021).
6. West Java Province Public Health Office. West Java Health Profile 2019; West Java Province Public Health Office: Bandung,

Indonesia, 2020. Available online: www.diskes.jabarprov.go.id (accessed on 16 August 2021).
7. Rinawan, F.R.; Susanti, A.I.; Amelia, I.; Ardisasmita, M.N.; Dewi, R.K.; Ferdian, D.; Purnama, W.G.; Purbasari, A. Understanding

Mobile Application Development and Implementation to Monitor Posyandu Data in Indonesia: A 3-Years Hybrid Action Research
to Build “A Bridge” From Community to National Use. BMC Public Health 2021, 21, 1024. [CrossRef] [PubMed]

http://www.kemkes.go.id
https://pusdatin.kemkes.go.id
www.diskes.jabarprov.go.id
https://limawaktu.id/news/angka-kematian-ibu-di-kabupaten-purwakarta-meningkat-di-2020
https://limawaktu.id/news/angka-kematian-ibu-di-kabupaten-purwakarta-meningkat-di-2020
https://berkas.dpr.go.id/puslit/files/info_singkat/InfoSingkat-XI-24-II-P3DI-Desember-2019-177.pdf
https://berkas.dpr.go.id/puslit/files/info_singkat/InfoSingkat-XI-24-II-P3DI-Desember-2019-177.pdf
www.diskes.jabarprov.go.id
http://doi.org/10.1186/s12889-021-11035-w
http://www.ncbi.nlm.nih.gov/pubmed/34059029


Int. J. Environ. Res. Public Health 2022, 19, 10713 24 of 26

8. Nazri, C.; Yamazaki, C.; Kameo, S.; Herawati, D.M.D.; Sekarwana, N.; Raksanagara, A.; Koyama, H. Factors influencing mother’s
participation in Posyandu for improving nutritional status of children under-five in Aceh Utara district, Aceh province, Indonesia.
BMC Public Health 2016, 16, 69. [CrossRef]

9. Rinawan, F.R.; Faza, A.; Susanti, A.I.; Purnama, W.G.; Indraswari, N.; Ferdian, D.; Didah; Fatimah, S.N.; Purbasari, A.; Zulianto,
A.; et al. Posyandu Application for Monitoring Children Under-Five: A 3-Year Data Quality Map in Indonesia. Int. J. Geo-Inf.
2022, 11, 399. [CrossRef]

10. DKPJ. West Java Province Health Profile 2018; DKPJ: Bandung, Indonesia, 2017. Available online: http://app.diskes.jabarprov.go.
id/profil-v2 (accessed on 15 August 2021).

11. Wahyuni, E.D. Community Midwifery Care; Health Human Resource Training Center: Jakarta, Indonesia, 2018; 244p. Available
online: http://bppsdmk.kemkes.go.id/ (accessed on 15 August 2021).

12. Vermeir, P.; Vandijck, D.; Degroote, S.; Peleman, R.; Verhaeghe, R.; Mortier, E.; Hallaert, G.; Van Daele, S.; Buylaert, W.; Vogelaers,
D. Communication in Healthcare: A Narrative Review of The Literature and Practical Recommendations. Int. J. Clin. Pract. 2015,
69, 1257–1267. [CrossRef] [PubMed]

13. Ayatollahi, H.; Ghalandar Abadi, M.; Hemmat, M. Web and Mobile-Based Technologies for Monitoring High-Risk Pregnancies?
BMJ Health Care Inf. 2019, 26, e000025. [CrossRef]

14. Mufdlilah, D. Konsep Kebidanan; Nuha Medika: Yogyakarta, Indonesia, 2012.
15. Tulsky, J.A.; Beach, M.C.; Butow, P.N.; Hickman, S.E.; Mack, J.W.; Morrison, R.S.; Street, R.L., Jr.; Sudore, R.L.; White, D.B.; Pollak,

K.I. Research Agenda for Communication Between Health Care Professionals and Patients Livingwith Serious Illness. JAMA
Intern Med. 2017, 177, 1361–1366. [CrossRef]

16. Styles, C.; Kearney, L.; George, K. Implementation and Upscaling of Midwifery Continuity of Care: The Experience of Midwives
and Obstetricians. Women Birth 2020, 33, 343–351. [CrossRef]

17. Sandall, J. The Contribution of Continuity of Midwifery Care to High Quality Maternity Care; The Royal College of Midwives, The
Royal Collage of Midwifery: London, UK, 2017; 16p.

18. Groyer, A.; Campbell, R. Digital Health and Disability Claims. Br. Actuar. J. 2019, 24, e11. [CrossRef]
19. Aapro, M.; Bossi, P.; Dasari, A.; Fallowfield, L.; Gascón, P.; Geller, M.; Jordan, K.; Kim, J.; Martin, K.; Porzig, S. Digital Health

for Optimal Supportive Care in Oncolog: Benefits, Limits, and Future Perspectives. Support. Care Cancer 2020, 28, 4589–4612.
[CrossRef]

20. Ariyanti, S.; Kautsarina. Techno-Economic Studies on Telehealth in Indonesia. Bul. Pos. Dan Telekomun. 2017, 15, 43–54. Available
online: https://online.bpostel.com/ (accessed on 18 August 2021). [CrossRef]

21. Alam, M.Z. mHealth in Bangladesh: Current Status and Future Development. Int. Technol. Manag. Rev. 2018, 7, 112–124.
[CrossRef]

22. Nisha, N.; Iqbal, M.; Rifat, A.; Idrish, S. Mobile Health Services: A New Paradigm for Health Care Systems. Int. J. Asian Bus. Inf.
Manag. 2015, 6, 1–17. [CrossRef]

23. Srivastava, S.; Pant, M.; Abraham, A.; Agrawal, N. The Technological Growth in eHealth Services. Comput. Math. Methods Med.
2015, 2015, 894171. [CrossRef] [PubMed]

24. Johnsen, H.; Kivi, N.G.; Morrison, C.H.; Juhl, M.; Christensen, U.; Villadsen, S.F. Addressing Ethnic Disparity in Antenatal Care:
A Qualitative Evaluation of Midwives Experiences with the MAMAACT Intervention. BMC Pregnancy Childbirth 2020, 20, 118.
[CrossRef] [PubMed]

25. Amoakoh, H.B.; Klipstein-grobusch, K.; Grobbee, D.E.; Amoakoh-Coleman, M.; Oduro-Mensah, E.; Sarpong, C.; Frimpong, E.;
Kayode, G.A.; Agyepong, I.A.; Ansah, E.K. Using Mobile Health to Support Clinical Decision-Making to Improve Maternal
and Neonatal Health Outcomes in Ghana: Insights of Frontline Health Worker Information Needs. JMIR mHealth uHealth 2019,
7, e12879. [CrossRef] [PubMed]

26. Balakrishnan, R.; Gopichandran, V.; Chaturvedi, S.; Chatterjee, R. Continuum of Care Services for Maternal and Child Health
Using Mobile Technology—A Health System Strengthening Strategy in Low and Middle Income Countries. BMC Med. Inform.
Decis. Mak. 2016, 16, 84. [CrossRef]

27. Rinawan, F.R.; Kusumastuti, P.; Mandiri, A.; Dewi, R.K. Association of Cadre’s Knowledge with Age, Duration of Work, Education,
and Employment on The Use of iPosyandu Application in Pasawahan, Purwakarta, Indonesia. J. Ilmu Kesehat. Masy. Artic. 2020,
11, 150–159. [CrossRef]

28. Nyati-jokomo, Z.; Dabengwa, I.M.; Makacha, L.; Nyapwere, N.; Dube, Y.P.; Chikoko, L.; Vidler, M.; Makanga, P.T. RoadMApp: A
Feasibility Study for a Smart Travel Application to Improve Maternal Health Delivery in a Low Resource Setting in Zimbabwe.
BMC Pregnancy Childbirth 2020, 20, 501. [CrossRef]

29. Masoi, T.J. Improving Pregnant Women’s Knowledge on Danger Signs and Birth Preparedness Practices Using an Interactive
Mobile Messaging Alert System in Dodoma Region, Tanzania: A Controlled Quasi Experimental Study. Reprod. Health 2019,
16, 177.

30. Suryavanshi, N.; Kadam, A.; Kanade, S.; Gupte, N.; Gupta, A.; Bollinger, R.; Mave, V.; Shankar, A. Acceptability and Feasibility
of a Behavioral and Mobile Health Intervention (COMBIND) Shown to Increase Uptake of Prevention of Mother to Child
Transmission (PMTCT) Care in India. BMC Public Health 2020, 20, 752. [CrossRef] [PubMed]

http://doi.org/10.1186/s12889-016-2732-7
http://doi.org/10.3390/ijgi11070399
http://app.diskes.jabarprov.go.id/profil-v2
http://app.diskes.jabarprov.go.id/profil-v2
http://bppsdmk.kemkes.go.id/
http://doi.org/10.1111/ijcp.12686
http://www.ncbi.nlm.nih.gov/pubmed/26147310
http://doi.org/10.1136/bmjhci-2019-000025
http://doi.org/10.1001/jamainternmed.2017.2005
http://doi.org/10.1016/j.wombi.2019.08.008
http://doi.org/10.1017/S1357321719000011
http://doi.org/10.1007/s00520-020-05539-1
https://online.bpostel.com/
http://doi.org/10.17933/bpostel.2017.150104
http://doi.org/10.2991/itmr.2018.7.2.1
http://doi.org/10.4018/IJABIM.2015010101
http://doi.org/10.1155/2015/894171
http://www.ncbi.nlm.nih.gov/pubmed/26146515
http://doi.org/10.1186/s12884-020-2807-4
http://www.ncbi.nlm.nih.gov/pubmed/32075593
http://doi.org/10.2196/12879
http://www.ncbi.nlm.nih.gov/pubmed/31127719
http://doi.org/10.1186/s12911-016-0326-z
http://doi.org/10.26553/jikm.2020.11.2.150-159
http://doi.org/10.1186/s12884-020-03200-7
http://doi.org/10.1186/s12889-020-08706-5
http://www.ncbi.nlm.nih.gov/pubmed/32448299


Int. J. Environ. Res. Public Health 2022, 19, 10713 25 of 26

31. Martinez, B.; Ixen, E.C.; Hall-Clifford, R.; Juarez, M.; Miller, A.C.; Francis, A.; Valderrama, C.E.; Stroux, L.; Clifford, G.D.;
Rohloff, P. Mhealth Intervention to Improve the Continuum of Maternal and Perinatal Care in Rural Guatemala: A Pragmatic,
Randomized Controlled Feasibility Trial. Reprod. Health 2018, 15, 120. [CrossRef] [PubMed]

32. Susanti, A.I.; Rinawan, F.R.; Amelia, I. Mothers Knowledge and Perception of Toddler Growth Monitoring Using iPosyandu
Application. Glob. Med. Health Commun. 2018, 7, 93–99. [CrossRef]

33. Kusyanti, T.; Wirakusumah, F.F.; Rinawan, F.R.; Muhith, A.; Purbasari, A.; Mawardi, F.; Puspitasari, I.W.; Faza, A.; Stellata, A.G.
Technology-Based (Mhealth) and Standard / Traditional Maternal Care for Pregnant Woman: A Systematic Literature Review.
Healthcare 2022, 10, 1287. [CrossRef] [PubMed]

34. Botella, P.; Burgués, X.; Carvallo, J.P.; Franch, X.; Grau, G.; Marco, J.; Quer, J. ISO/IEC 9126 in practice: What do we need to know?
Softw. Meas. Eur. Forum 2004, 2004, 1–10.

35. Chung, K.; Cho, H.Y.; Park, J.Y. A Chatbot for Perinatal Women’ s and Partners’ Obstetric and Mental Health Care: Development
and Usability Evaluation Study. JMIR Med. Inf. 2021, 9, e18607.

36. Bibault, J.E.; Chaix, B.; Guillemassé, A.; Cousin, S.; Escande, A.; Perrin, M.; Pienkowski, A.; Delamo, G.; Nectoux, P.; Brouard, B. A
Chatbot Versus Physicians to Provide Information for Patients with Breast Cancer: Blind, Randomized Controlled Noninferiority
Trial. J. Med. Internet Res. 2019, 21, e15787. [CrossRef]

37. Mathieson, K.; Leafman, J.S.; Horton, M.B. Access to Digital Communication Technology and Perceptions of Telemedicine for
Patient Education among American Indian Patients with Diabetes. J. Health Care Poor Underserved 2018, 28, 1522–1536. [CrossRef]

38. Given, L.M. The SAGE Encyclopedia of Qualitative Research Methods; SAGE: Los Angeles, CA, USA, 2008; Volume 1.
39. Shukla, P. Essentials of Marketing Research; Bookboon Learning: London, UK, 2014.
40. Creswell, J.W.; Creswell, J.D. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 5th ed.; SAGE: London, UK, 2018.
41. Johari, N.M.; Nohuddin, P.N. Developing a Good Quality Chatbot: A Literature Review. Int. J. Electr. Eng. Technol. 2021,

12, 109–119.
42. Johari, N.M.; Nohuddin, P.N. Developing a Good Quality Chatbot. J. Inf. Syst. Technol. Manag. 2021, 6, 88–102. [CrossRef]
43. Care, K. Design and Development of Diagnostic Chabot for supporting Primary Health Care Systems. Design and Development

of Diagnostic Chabot for supporting Primary Health. Procedia Comput. Sci. 2020, 167, 75–84.
44. Nithuna, S.; Laseena, C.A. Review on Implementation Techniques of Chatbot. Int. Conf. Commun. Signal Process. 2020, 157–161.
45. MacCallum, R.C.; Widaman, K.F.; Zhang, S.; Hong, S. Sample Size in Factor Analysis. Psychol. Methods 1999, 4, 84–99. [CrossRef]
46. Lazenbatt, A. The Evaluation Handbook for Health Professsionals; Routledge: London, UK; New York, NY, USA, 2002; 286p.
47. Ismoilova, N. Linguistic-Based Product Naming, 23rd ed.; Digest of Articles: Warszawa, Poland, 2019.
48. Wu, F.; Sun, Q.; Grewal, R.; Li, S. Brand Name Types and Consumer Demand: Evidence from China’ s Automobile Market. Am

Mark Assoc. 2019, 56, 158–175. [CrossRef]
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