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ABSTRACT 
This research studied the diffusion process of innovation in the use of TeleCTG medical devices as a 
local creation to help monitor the health of mothers, fetuses and babies. With telemedicine based 
technology midwives can send diagnosis results online to doctors so that medical action can be taken 
immediately. This technology helps to equalize the quality of health services because the majority of 
puskesmas in Indonesia do not have a doctor on duty for 24 hours. This study used five attributes of 
the diffusion of innovation’s Everett M Rogers, namely: relative advantage, compatibility, complexity, 
trialability, and observability. The empowerment of midwives is analyzed in terms of welfare, clinical 
competence, and complementary competences. The locations of research object were in Indramayu 
and Kupang Regency because the Maternal Mortality rate (MMR) and the Infant Mortality Rate 
(IMR) have been still quite high. This study used a descriptive qualitative approach with in-depth 
interview data collection techniques on key informants from the TeleCTG creator, midwives and the 
Regency Health Office. The results of this study found that there was a difference in understanding of 
the diffusion of innovation attributes that differentiated the use of TeleCTG in empowering midwives 

in the two regions. 

Keywords: diffusion; inovation; empowerment; midwife; TeleCTG 

 

 

INTRODUCTION  

The maternal and infant mortality rate in Indonesia is extremely high. Based on the 
evaluation of Millennium Development Goals (MDGs) in 2015, the number of cases of 
maternal and newborn mortality in Indonesia is still in the position of 305 per 100,000 
births. In fact, the target set by the United Nations (UN) is 102 per 100,000 births. The 
chairperson of the Evidence Summit, Prof. Dr. dr Akmal Taher, SpU (K) stated that the 
trigger for the high maternal and newborn infant mortality rates in Indonesia is due to the 
quality of health services, the health referral system, the implementation of the National 
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Health Insurance, and the local government policies regarding health. (Kusumaningtyas, 
2018) 

The Indonesian government has been making a great effort to reduce maternal and 
infant mortality rates. The Ministry of Health has made ‘Puskesmas’ (a community health 
center) be the spearhead of the efforts to reduce maternal and child mortality. Labour 
assisted by health attendants has proven that it has contributed to the reduction of the risk 
of maternal mortality. Likewise, if the delivery is carried out deploying health care facilities, 
it will also further decrease the risk of maternal mortality. (Setjen Kementerian Kesehatan 
RI, 2020: 104-9)  

The First 1000 Day of Life (1000 HPK) approach is very important in the efforts of a life 
cycle approach to encourage the quality of maternal and child health. Under the UNICEF 
program, 1000 HPK is a golden period in the formation of a healthier and more prosperous 
human future. Proper nutrition and care at 1000 HPK can have a profound impact on 
children's ability to grow and to develop and their long-term health. (Bellieni, 2016: 1-2)    

However, the results of the Innovators Forum held by the Presidential Staff Office 
(KSP) in Bina Graha, Jakarta, 7 June 2018 which the researchers attended revealed that 
nationally, only  5% of the community has the opportunity to have favorable obstetric 
services (medical surgery). The midwives' workload,  uneven distribution of specialists, the 
lack of opportunities for midwives in the regions to collaborate with the specialists, and 
expecting women's understanding of the importance of well managed 1000 HPK have been 
fundamental issues up to this time. 

For this reason, the use of TeleCTG technology is a solution to the challenges in 
maternal and child health services, particularly in the midst of a limited number of 
specialists and regarding the efforts to improve the quality of midwives in Indonesia. By 
using this portable technology, midwives who examine their patients who are expecting 
babies can have a graphical diagnosis connected to a mobile phone (see picture 1) 
Furthermore, the patients’ data are sent online to the appointed obstetrician and 
gynecologist (ob/gyns) or to the local hospital. The doctors have a diagnostic reading tool 
and send recommendations to the midwives so that they can take appropriate medical 
treatment. 

  
 

 

 

 

 
Picture 1. TeleCTG Photo Checking of Pregnant Women Patients 

Source: Research Team Documentation 
 

To date, CTG (Cardiotocography) has only been operated by ob/gyns at the hospital. 

The use of TeleCTG allows pregnant women outside the hospital to have the benefit of CTG 

facilities. Independent midwives and midwives at community health centers can serve 

patients so that they do not need to go to the hospital which is time-consuming and costly. 
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TeleCTG is a medical device operated by telemedicine-based medium technology 

made by Indonesians. It has a copyright from the Ministry of Law and Human Rights No. 

088868 issued in 2017 and was tested clinically at the Clinical Research Supporting Unit, 

Faculty of Medicine, University of Indonesia based on Certificate No. 91 / F1.01 / CRSU / 

PPM.11 / 2017 dated 12 December 2017. This technology improves the quality of health 

services in terms of their equalization because the majority of 10,134 community health 

centers in Indonesia (Setjen Kementerian Kesehatan RI, 2020: 22) do not have a 24-hour-on 

duty (24/7) doctors. 

The TeleCTG technology has been employed by midwives who have joined the Sehati 

Midwife Community. It was founded in March 2018 by the IBI (the Indonesian Midwife 

Association) with PT Zetta Sehati Nusantara as the copyright holder of TeleCTG to utilize this 

technology and to empower midwives as the spearhead of health services. Since 2019, 

there have been two districts operating TeleCTG at sub-district community health centers 

located in East Nusa Tenggara (NTT) and Indramayu, West Java. In both districts, the 

maternal mortality rate (MMR) and infant mortality rate (IMR) are extremely high. (Ari 

Waluyo, the creator of TeleCTG, interviewed on 28 July 2020) 

Rogers (2003:11) defines diffusion and indicates its four main elements: "Diffusion is 

the process by which (1) an innovation (2) is communicated through certain channels (3) 

over time (4) among the members of the social system. " The innovation attribute is needed 

to explain general characteristics contained in an innovation. 

According to Rogers (2003: 229-259), there are five diffusion attributes of innovation 

at the persuasion stage in the notion of innovation-decision process. Firstly, Relative 

Advantage, which is the degree to which an innovation is accepted as something better than 

a  replaced idea. The level of Relative Advantage is often expressed as economic gain, an 

expression of social prestige, or in other ways. The nature of innovation determines the 

specific types of its Relative Advantage: economic, social, and the like. Secondly, 

Compatibility, which deals with the degree to which an accepted innovation is considered 

consistent with prevailing values, past experiences, and potential needs of adopters. The 

level of suitability of innovation can be divided by socio-cultural values and beliefs, 

previously-introduced ideas, and the user's needs of innovation. Thirdly, Complexity, which 

is the degree to which an innovation is considered relatively difficult to understand and to 

use. Every new idea can be classified on the complexity-simplicity continuum. This attribute 

can be divided into the level of access difficulty, the level of understanding difficulty, and 

the level of usage difficulty. The fourth attribute, Trialability, is the degree to which an 

innovation can be tested in a limited way. This attribute consists of physiological innovation 

trial degree and trial degree based on the conditions of potential adopters. The fifth 

attribute, Observability, deals with some innovations which can be easily observed and 

communicated to others, while other innovations are difficult to observe or to explain to 

others. This attribute encompasses the level of ability to observe and the level of ability to 

communicate it to others. 
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However, the concept of innovation diffusion indicates that the spread of innovation is 

one-way and top-down. This is the most important critique of the concept that was popular 

in the 1960s and 1970s, along with the era of the modernization development paradigm. In 

Indonesia, two well-known examples are the agricultural extension and Family Planning (KB) 

program during the New Order era. The government’s innovation ideas are linearly 

socialized to the community without adequate involvement of the recipient community so 

that they are more placed as the object of development who accept the innovation without 

paying attention to the aspect of empowerment according to their conditions and needs. 

In health care and clinical practice-related professions, empowerment is a significant 

concept for it is widely used. For midwives and nurses, their proximity to consumers of 

health services has a significant impact on the lives and health of many individuals and 

families. (Hermansson & Mårtensson, 2011). The midwife empowerment, based on the 

definition, philosophy, paradigm, role, and function (Tajmiati, Astuti, & Suryani, 2016) can 

be seen from the welfare side, the clinical competency side, and the complementary 

competency side (supporting practice). The welfare side is an increase in midwives’ welfare, 

both a direct and indirect increase. Clinical competence is related to medical midwifery 

services. Meanwhile, the complementary competencies are midwifery practice support to 

assist services. 

This study aims to study the process of innovation diffusion regarding the use of 

TeleCTG medical device to detect fetal, maternal, and infant welfare by taking into account 

the aspect of midwife empowerment from the Sehati Midwife Community. Being responsive 

to the midwife empowerment in the diffusion process of using TeleCTG medical device is 

essential because it can affect the sustainability of the innovation diffusion program itself. 

Midwives are at the forefront of using technological innovations in the health sector. 

A study conducted by Speciale & Freytsis (2013) reported the beneficial use of mHealth for 

midwives, including in several remote and underdeveloped areas in the world, to improve 

maternal and children health. Mobile Health or mHealth is the utilization of mobile devices, 

such as cell phones and personal digital assistants, for a variety of health-related 

applications including education, distant data collection, monitoring, and consulting. By 

employing mHealth, there is improved access to health care and health-related information, 

an improvement in efficiency and lower service delivery costs,  an enhanced ability to 

diagnose, a better disease tracking and treatment, more timely and actionable public health 

information, and more expanding access to health education. Midwifery's involvement in 

the mHealth revolution is creating the changes needed to make concrete steps in reducing 

maternal mortality rates globally. 

However,  research by Parston, et al (2015) indicated that one of the main barriers to 

spread innovation in health care is that the risks and benefits are not always evenly 

distributed across systems. Incentives and rewards need to be adjusted to attract the 

potential adopters’ interest and values. The incentives are not merely financial, in most of 

the case studies, potential adopters are motivated by personal or professional intrinsic 
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values. Her research includes case studies in Argentina, the UK, Nepal, Singapore, Sweden, 

the United States, and Zambia, representing very diverse health systems and economies. 

The formulation of this research problem is how is the TeleCTG utilized in empowering 

midwives through the diffusion innovation approach in Indramayu and Kupang Districts? 

The objective of this study is to investigate the interrelationship between the diffusion of 

TeleCTG innovations carried out by midwife empowerment. 

The academic significance of this research is to develop the diffusion innovation 

theory by examining the use of TeleCTG medical device in health care settings which has not 

been ideal for the midwives as the spearhead. Besides, the practical implication of this study 

provides input to stakeholders who have an interest in finding a diffusion strategy for the 

use of 4.0 industrial health product technology that effectively supports the midwife 

empowerment. 

From social communication and development perspectives, innovation diffusion is 

simply considered a process from above, making the recipient become the object of 

innovation diffusion. Therefore, to position the midwives as the spearhead of medical 

technology innovation, the aspect of midwife empowerment is an essential and inseparable 

part of the innovation diffusion process. 

 

METHOD 

This study employs a constructivist paradigm in which the locus of investigation is 

profiling distinctive patterns by constructing meaning in a social context that is 

specifically defined from the object’s perspective (Boyland, 2019: 33). This type of 

qualitative descriptive research is used to have an opportunity to collect data directly 

from the participants to develop concepts and theories in understanding the social 

world (Mohajan, 2018: 38). Data collection technique used was an in-depth interview 

with key informants, namely Ari Waluyo, the creator of TeleCTG / CEO of PT Zetta 

Sehati Nusantara (28 July 2020); Erna Shinta, the coordinator of the Sehati Midwife 

Community (25 August 2020); Tjokorda Swastika, working for the Kupang District Health 

Office (11 November 2020); Mariana Archoon Sailana, a midwife at the Kupang District 

Community Health Centre (9 September 2020); Titing Mulyani, working for the 

Indramayu District Health Office (13 October 2020); and Wieny Herawati, a midwife at a 

Community Health Centre in the  Indramayu Regency (24 October 2020). 

Data analysis and interpretation were conducted by making categories of the 

information obtained (open coding), selecting one of the categories and placing it in one of 

the theoretical models (axial coding), then compiling a narrative of the relationship between 

categories (selective coding) (Creswell, 2017: 262). Data validity was examined by using 

source triangulation to confirm one informant’s statement to another’s 

 

 

 

 



The 4th International Conference on Communication and Business 2021 
 

 6 

RESULTS AND DISCUSSION 

Findings 

Murray (2009) states that there is a gap between the theory and practice of 

innovation diffusion that researchers should pay attention to. Potential adopters go through 

a thorough decision-making process before deciding on whether to adopt or to decline an 

innovation, so the researchers must study the reasons if the targeted party does not adopt 

an innovation. 

According to Law no. 4 of 2019 concerning Midwifery Article 1, a midwife is a woman 

who has completed a midwifery education program both domestically or abroad which is 

legally recognized by the Central Government and has met the requirements to practice 

Midwifery. Midwives provide midwifery services to women during particular periods, i.e., 

before pregnancy, during pregnancy, childbirth, post-delivery, postpartum, newborns, 

infants, toddlers, and preschool children, including women's reproductive health and family 

planning. Unlike nurses who carry out doctor's instructions, midwives can make decisions 

and actions under their authority and scope of practice based on midwifery knowledge and 

tips. Beyond the authority and scope of midwifery practice, midwives need to cooperate 

with doctors. 

“A midwife’s practice is restricted to normal delivery. Thus, if there are patients with 
complications or all kinds of diseases, it is the doctor's authority. The midwives must 
refer the patients to an ob/gyn. This implies that their problems refer to inaccurate 
time or diagnosis due to the access to health facilities itself and its costs. That was the 
initial background of the TeleCTG making. In 3T (Disadvantaged, Frontier, and 
Outermost) areas, high maternal and infant mortality occurs because of belated 
diagnosis, referral, and services. This should be overcome by creating a system on one 
platform, including applications and health tools. It would be like the internet of 
things—1 platform for midwives. Then, the doctors can help midwives to detect risk 
factors and can provide notifications to the midwives. Hopefully, there will be an early 
planned referral. I see this as an opportunity to help midwives because every year 
there are nearly 5.4 million pregnancies in Indonesia.” (Ari Waluyo, July 28, 2020) 
 
Based on the results of the interview with six informants (open coding), the researcher 

made a theoretical model (axial coding) of diffusion elements as follows: 

 
Matrix 1. Axial Coding Innovation Diffusion Elements 

 
Informants 

Innovation Diffusion Elements 

Relative 
Advantage 

Compatibility Complexity Trialability Observability 

TeleCTG 
Creator 

Can suppress 
MMR  and IMR. 
By using 
TeleCTG, 
examinations 
can be done at 
a community 
health center at 
a lower cost 

There are many 
products on 
TeleCTG, 
including 
applications for 
mothers, 
applications for 
midwives, 
training for 

The 
socialization of 
how to use 
TeleCTG is not 
only for 
midwives, but it 
is also for 
patients. Sehati 
Dashboard can 

The data in 
TeleCTG is 
detailed and 
the flow is 
clear, starting 
from the 
midwife's data, 
moving in the 
community 

TeleCTG 
function has 
been estimated 
to be operated 
in  3T areas 
although they 
only  have 1G 
or 2G networks. 
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than CTG 
examinations in 
hospitals. 
However, the 
fee of the 
TeleCTG 
examination is 
not yet 
included in the 
‘BPJS’compo-
nent. 

literacy in 
online classes, 
Sehati 
Dashboard, 
Sehati 
consultations, 
yet all of them 
have not been 
integrated. 

monitor the 
number of 
patients at risk 
and the number 
of referral 
patients. 

health centers, 
then going up 
to the health 
office so that 
notifications 
and automatic 
reports are 
available. 
Tested in 
Kupang and 
Indramayu 
districts. 

Coordinator 
of Sehati 
Midwife 
Community 

Patients 
experienced 
the CTG 
examination at 
the community 
health center 
level. Midwives 
get additional 
income from 
the TeleCTG 
examination. In 
Kupang District, 
MMR and IMR 
decreased after 
using the 
TeleCTG 

At first, people 
were afraid of 
TeleCTG's bad 
effects of 
radiation, but 
after being 
explained, the 
fear 
disappeared. 
TeleCTG is only 
used for 
women whose 
pregnancy is in 
the first three 
semesters and 
have risk 
factors 

Some midwives 
are not 
accustomed to 
conducting 
examinations 
via cellphones, 
but a study 
reported that 
the use of the 
TeleCTG device 
should take into 
account the 
midwives’ 
suggestions. 
The use of 
TeleCTG 
requires a 
stable internet 

Initially, 
midwives were 
directly trained 
to use it, but 
after Covid-19 
and the use of 
the device is 
made easier, 
online training 
through zoom 
meetings and 
Whatsapp 
videos are 
conducted. 

TeleCTG 
facilitates 
midwives to 
treat patients. 
They can hear 
the baby's 
heartbeat. 
However, the 
results of 
TeleCTG have 
no physical 
evidence. They 
cannot be 
downloaded in 
PDF or JPEG 
format. They 
can only be 
captured.   

Health Office  
Kupang 
District 

14 out of 26 
sub-districts in 
Kupang District 
have been 
assisted by 
TeleCTG. In 
2018, there 
were 10 MMR 
in Kupang 
Regency, after 
using the 
TeleCTG, MMR 
went down to 
be 5 cases in 
2019. IMR also 
decreased. 

TeleCTG is a 
quick detector 
so that 
patients' cases 
can be handled 
immediately, 
especially since 
Kupang District 
does not have 
any ob/gyns. 
The Health 
Office wants all 
community 
health centers 
to have the 
TeleCTG. 

The level of 
difficulty of the 
device 
installation 
must suit the 
patients to 
overcome any 
problems. 

Training for 
midwives on 
how to operate  
TeleCTG has 
been carried 
out since 2019. 
The Health 
Office has also 
invited people 
dealing with the 
public health 
sector to 
conduct 
monitoring and 
evaluation. 

Midwives and 
community 
responses are 
very positive. 
There is a class 
of pregnant 
women. They 
feel 
enthusiastic to 
be examined 
even though 
the TeleCTG is 
used after 30 
weeks of 
gestation. 

Midwives of 
Community 
Health 
Centers in 
Kupang 
District  

Midwives do 
not get 
additional 
income because 
patients at the 
local 
community 
health centers 
do not have to 
pay for the 

To improve 
midwives’ 
performance in 
handling 
medical case-
patients, 
midwives in 
remote 
community 
health centers 

Signal and 
communication 
problems make 
it difficult to 
use the 
TeleCTG 
because the 
geographical 
location in 
Kupang District 

Midwives are 
given training 
and 
communication 
on the 
WhatsApp 
group to find 
out the number 
of pregnant 
women who 

The patient can 
hear the fetal 
heartbeat 
directly. This 
tool is practical 
because it is 
easy to carry 
everywhere. 
Many patients 
wish to use 
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treatment; 
however,  they 
have the 
pleasure and it 
is worthwhile 
to get 
promoted.  

can be 
supervised by 
ob/gyns. 

 

is hard to reach, 
especially in the 
rainy season. 

are at risk and 
what actions to 
take. 

TeleCTG. 

Health Office 
Indramayu 
District 

TeleCTG 
actually has 
many benefits, 
but it is often 
upgraded to 
add jobs for 
midwives. In 
Indramayu, the 
TeleCTG is used 
in 2 out of 31 
sub-districts. 
Free 
examination 
fee at the 
community 
health centers, 
including the 
TeleCTG 
examination. 

It takes a longer 
time to operate 
and to stabilize 
the TeleCTG. 
Pregnant 
women also 
have to lie 
down for about 
15 minutes, 
whereas the 
patients have 
to queue.  Not 
all midwives 
have cellphones 
that can access 
the TeleCTG. 

In Indramayu 
Regency, there 
is ‘Si Irma Ayu’, 
from which the 
midwives send 
information 
about the 
patients’ 
condition via 
SMS or call 
center so that 
they can be 
quickly treated 
when they 
reach the 
referral 
hospital. The 
responses to 
the TeleCTG 
from the 
ob/gyn is often 
time-
consuming.  

Initial trials in 5 
sub-district 
community 
health centers. 
The midwives 
complained 
that the 
application is 
frequently 
upgraded, 3 
times all data 
have been lost. 
There is a 
special group of 
Sehati Midwife 
Community 
running the 
TeleCTG and 
proposing 
improvement. 

The TeleCTG 
device is very 
sensitive in 
detecting the 
baby's 
condition, so it 
requires special 
expertise and it 
is time-
consuming. Not 
all midwives 
have the 
expertise to 
operate the 
TeleCTG. 

Community 
Health Center 
Midwives in 
Indramayu 
District 

The midwives 
who use the 
TeleCTG do not 
get additional 
incentives. The 
number of 
midwives who 
can use the 
TeleCTG is very 
limited.  It does 
not increase 
the number of 
patients. 

The TeleCTG 
examination 
takes about 20 
minutes 
whereas the 
patients’ 
examination 
time is 
restricted. The 
TeleCTG is only 
used for high-
risk patients. 

The difficulty 
when sending 
data to the call 
center and 
feedback takes 
a long time, it 
can take 1-2 
days, so that 
patient 
handling is 
delayed. 

The midwives 
are not too 
enthusiastic 
about using the 
TeleCTG after 
the trial 
showed that it 
takes a longer 
time to treat 
each patient. 

If the signal is 
good the 
application is 
detected 
quickly. There is 
no training in 
reading the 
patients’ 
results. No 
patient is 
specifically 
asked to use 
the TeleCTG. 

Source: Primary Research Data 

Based on matrix 1, the innovation diffusion process was turned to selective coding on 

each element. In terms of the Relative Advantage element, whether it be economic benefits, 

social prestige, or other advantages, the cost of the TeleCTG examination which is cheaper 

than the CTG examination in the hospital benefits the patients. Independent midwives 

(midwives who have a practice) having their practice around ‘Jabodetabek’ earn additional 

income by charging fees for using the TeleCTG. 

However, the midwives working for Community Health Centers in Kupang District 

cannot charge the fee because the medical expenses are free. The fee of the TeleCTG 

examination is also not included in the ‘BPJS’ component. Thus, the midwives at the 
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community health centers in Kupang District do not earn additional incentives from the  

TeleCTG operation. Even so, the use of TeleCTG is one of the criteria for civil-servant 

midwives to get promoted. The midwives at the community health centers in Kupang 

District also admitted that they have the pleasure of being able to help patients with risky 

pregnancies by the  TeleCTG assistance. The availability of the TeleCTG that has been used 

in more than half of the sub-districts in Kupang District has significantly reduced the 

Maternal Mortality Rate (MMR) and the Infant Mortality Rate (IMR). Pregnant women who 

have medical risks are treated more quickly. 

Indramayu District has different responses. Moreover, there are no additional 

incentives for midwives, the local community health center midwives complained that the 

application on the TeleCTG device is often upgraded, so it has become a burden for the 

midwives. Although the TeleCTG claims that it has more benefits, it is only available in 2 out 

of 31 districts and there are only a few midwives who can use the device. The TeleCTG has 

no impact on the increase of the number of patients and its effect on the decrease of MMR 

and IMR is not yet significant.  

Secondly, the Compatibility element, regarding the acceptance of TeleCTG innovation, 

experience, and potential needs of adopters, in which this technology is used by pregnant 

women in the first three semesters and has risk factors. In Kupang District, its availability is 

enthusiastically welcome and it improves the midwives’ performance of treating the 

patients. In contrast to the responses of the Indramayu District, the midwives at the 

community health centers complained about the time taken to operate the TeleCTG and not 

all of the midwives have cellphones that can access the TeleCTG. The different responses of 

the community health center midwives in the two districts are understandable as in Kupang 

District, there are not any ob/gyns and the geographical terrain is so tough as well as the 

infrastructure is not yet developed compared to Indramayu District, located in Java Island. 

Thus, technical constraints such as how long the TeleCTG is operated and cellphone 

specifications are not big issues for midwives stationed at community health centers in 

Kupang District. 

Thirdly, Complexity, is about the level of the difficulty of TeleCTG innovation and its 

use. The operation of TeleCTG requires an Internet network and changes the habits of 

paramedics, most of whom still use manual methods, but they have to switch to digital data 

entry. The use of TeleCTG which requires a stable internet is one of the obstacles when 

using it. Community health center midwives in Kupang District often have difficulty with 

internet signals due to geographical problems, especially in the rainy season. Meanwhile, 

the community health center midwives in Indramayu District highlighted the practical 

reasons for operating the TeleCTG compared to other available systems. The midwives at 

the community health centers in Indramayu District has ‘Si Irma Ayu’ (Indramayu Maternal 

and Neonatal Referral System) from which the midwives can provide information about 

patients’ condition via SMS or call center so that they can quickly be treated when they 

arrive at the referral hospital. Although there is no visual data and patients are not further 

treated at the community health center, ‘Si Irma Ayu’ seems to be easier to run and 
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responds quickly, especially since this system does not require an internet network. Unlike 

the TeleTCG, the midwives at the health center in Indramayu District admitted that it is 

difficult to send call center data when the internet is unstable and the feedback from the 

ob/gyn is slowly sent so that the treatment to the patients have to be delayed. 

Furthermore, Trialability, deals with the TeleCTG innovation trial at community health 

centers in Kupang and Indramayu Districts. The TeleCTG has a data stream that can be 

monitored by district health offices. Midwife training is carried out in person, but since the 

Covid-19 outbreak, online training has been conducted through zoom meetings and 

WhatsApp groups to share information, including various videos. The training series not only 

covers the use of TeleCTG, but it also discusses solutions for improving the technology. The 

enhancement has become a burden for midwives in Indramayu District because some data 

was lost when the application was upgraded. The midwives at the community health 

centers in Indramayu District are also not enthusiastic about the TeleCTG after the trial as it 

shows that it is time-consuming to handle each patient. 

Lastly, Observability, where the TeleCTG innovation can be observed and 

communicated to others. This device is practical because it is easy to carry, and it can be 

used in areas with only 1 or 2 G signals, making it suitable for use in 3T areas. The TeleCTG 

makes it easier for midwives to treat patients because they can hear their baby's heartbeat. 

However, unlike ultrasound which has fetal images, the results of the TeleCTG examination 

are only in the form of graphs. The TeleCTG is intended to reduce paper use (paperless), but 

the examination results cannot be downloaded in PDF or JPEG format; they can only be 

captured/in screenshots.  For midwives and community health centers’ patients in Kupang 

District, the presence of the TeleCTG has yielded a positive response. Meanwhile, the 

community health center midwives in Indramayu District complained about this technology 

because it is considered very sensitive in detecting the baby's condition, so it needs special 

expertise. None of the community health center patients in Indramayu District specifically 

requests the TeleCTG use.  
Matriks 2. Axial Coding Midwife Empowerment 

 
Informants 

Midwife Empowerment 

Welfare Clinical Competencies  Complimentary 
Competencies 

TeleCTG 
Creator 

Midwives can be assisted 
in their welfare. 
Independent midwives in 
Jakarta and Bekasi who 
use the TeleCTG can earn 
additional income. 

Midwives are given 
online classes based on 
the top ten diseases for 
which data is collected so 
that they can help in 
using the TeleCTG 
device. 

How to operate the 
TeleCTG application 
itself indicates midwives’ 
complementary 
competencies. One of 
the indicators of 
midwives' performance 
is the use of health ICT. 

Sehati 
Midwife 
Community 
Coordinator 

The use of the TeleCTG 
can increase midwives’ 
income. The Sehati Bidan 
Community also provides 
certain incentives, for 
example, the midwives 

Midwives gain new 
knowledge, especially 
about the TeleCTG, 
because they only had 
general information 
about the TeleCTG when 

Building up the 
midwives’ confidence.  
Midwives can install and 
practice operating the 
TeleCTG themselves 
which is significant for 
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who often use the 
TeleCTG can get credit 
and free online ‘SKP’ 
certified classes. Quizzes 
are also held for the 
midwives who actively 
participate in the 
community. 

they were in the 
midwifery college. 

patient management. 

Health Office 
Kupang 
District 

Welfare is earned by 
regular income every 
month based on area 
categories. There is a 
reward for those who 
diligently fill in the 
patients’ data, i.e. phone 
credit.  Online classes of 
‘SKP’ are frequently 
conducted. 

There is training on 
public health given to the 
midwives to broaden 
their knowledge so that 
they can carry out 
monitoring and 
evaluation. 

By the TeleCTG, 
midwives can directly 
intervene in patient 
management based on a  
consultation with doctors 
so that the midwives can 
do their jobs while 
improving their 
knowledge. 

Community 
Health Center 
Midwives in 
Kupang 
District 

The TeleCTG supports 
the midwives’ welfare 
through seminars to earn 
certificates that can be 
used to get promoted. 

By the TeleCTG, you can 
consult with the ob/gyn 
and the patients’ data in 
‘KIA’ can be directly 
inputted into the 
application. 

By the connected 
TeleCTG, patients with 
risk factors can be 
monitored and the 
interventions which must 
be given can be  
detected more quickly. 

Health Office 
Indramayu 
District 

The presence of the 
TeleCTG does not 
support the midwives’ 
welfare in Indramayu 
District. 

The operation of TeleCTG 
in community health 
centers is carried out by 
midwives involving a 
general practitioner. 
Many midwives do not 
have the expertise to 
install the TeleCTG 
device. 

By using the TeleCTG, it 
takes a longer time to 
have patients’ 
examination results 
whereas  
midwives need to make 
decisions quickly.  

Community 
Health Center 
Midwives in 
Indramayu 
District 

The presence of the 
TeleCTG does not 
support the community 
health center midwives.  

Midwives are confused 
about how to operate 
the TeleCTG and they 
rarely use it. 

Midwives have difficulty 
in explaining the patients 
who are worried about 
being examined by the 
TeleCTG because it is not 
as common as 
ultrasound. 

Source: Primary Research Data 

Based on matrix 2, the midwife empowerment was made selective coding in each 

aspect. Of the welfare aspect, the presence of TeleCTG does not have a direct significant 

impact on the midwives’ welfare working for community health centers as the front line of 

public health services. The welfare may improve indirectly if the midwives attend TeleCTG 

online seminars and classes to get a certificate of ‘SKP’ (Professional Credit Unit) from which 

they can get promoted. This was experienced by the midwives at the community health 

centers in Kupang District who actively used the TeleCTG and attended seminars. Because of 

their active participation, they often earn incidental incentives from the Sehati Midwife 

Community. In contrast to the midwives in Indramayu District, they do not actively use the 



The 4th International Conference on Communication and Business 2021 
 

 12 

TeleCTG; consequently, not only did they not improve their welfare directly, but they also 

did not get promoted and did not get incidental incentives. 

Furthermore, the aspect of clinical competence is related to medical midwifery 

services. The TeleCTG is intended to enhance midwives’ clinical competence as previously, 

there was no CTG at the community health centers. They can gain new knowledge and 

abilities to operate CTG remotely, they can consult with ob/gyns, patients’ data in the 

Maternal and Child Health (‘KIA’) book can be inputted into the application, then they are 

monitored and evaluated. This kind of process is run by the midwives in Kupang District. 

However, the midwives in Indramayu District carry it out by involving a general practitioner. 

Despite the training, not all community health center midwives in Indramayu District are 

skillful to operate the TeleCTG and they rarely use it.  

Lastly, the complementary competency aspect concerning midwifery practice support 

assists the midwives to treat the patients using the TeleCTG. The use of TeleCTG itself is a 

complementary competency for the midwives by which the use of information and 

communication technology (ICT) by the midwives is one of the indicators of midwife 

performance. The application of portable technology connected to mobile phones looks 

sophisticated so it makes the midwives more confident when treating the patients. For the 

midwives at the community health centers in Kupang District, the utilization of the TeleCTG 

affects the results of patients’ treatment both medically and non-medically. However, the 

midwives at the community health centers in Indramayu District provided feedback stating 

that the time taken to have the results of the TeleCTG examination is troublesome because 

they need to make decisions quickly. Moreover,  the patients of community health centers 

in Indramayu District are worried about being examined by the TeleCTG because it is 

unusual, whereas the midwives themselves are not familiar with how the device is 

operated. 

 

Discussion 

Dearing & Cox (2018) said that diffusion in the health sector is a social process that 

occurs between people in response to innovation learning, such as a new evidence-based 

approach to expand or to improve health care. Loyalty to innovation is influenced by the 

development of innovation from the feedback obtained during the trial and adaptation 

stages made by the innovation provider for the target recipient. As Wilkinson et al. (2016) 

stated that the evidence-based approach identifies barriers and selects interventions to 

yield preferred behavior changes. An evidence-based approach to influencing evidence-

based practice in allied health. 

Evidence-based practice describes three data streams integrated into the decision-

making process: evidence, resources, and patient characteristics. Evidence refers to 

research findings from systematic data collection through observation and trials. Resources 

refer to the skills and infrastructure required for medical treatment. Patient characteristics 

are a key set of contextual factors that include individual attributes such as differences of 

circumstances and traits in local conditions, needs, history of treatment responses, values, 
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and preferences that influence a treatment method—whether it is suitable or not. (Steglitz 

et al., 2015). From the three data streams, there are some elements of the innovation 

diffusion process that can be seen: relative advantage, compatibility, complexity, trialability, 

and observability. 

In this study, evidence is related to the results of the TeleCTG examination which can 

see medical charts and fetal heart rate which can be consulted with an ob/gyn. Although the 

examination of each patient takes a long time, the device is practical and the application has 

been refined several times to make it more user-friendly. Completion of the application is 

balanced with a series of training to socialize its use and to have feedback from the 

midwives. In Kupang District, the use of TeleCTG can improve midwives’ performance which 

provides economic benefits and reduces MMR and IMR. However,  in Indramayu District, 

the process of refining the application lessens midwives’ eagerness to make use of the 

TeleCTG, and they are not keen on taking the training. The midwives at the community 

health center in Indramayu District also has a comparison, namely ‘Si Irma Ayu’, which is a 

referral system, yet it is not troublesome. The midwives there do not gain economic benefits 

and the presence of TeleCTG does not have any impact on the decrease of  MMR and IMR. 

In terms of resources in both regions, signal problems can interfere with the operation 

of the TeleCTG. However, in terms of skills, in Kupang District, the midwives working for the 

community health centers providing the TeleCTG are used to operating this portable 

technology because they persistently take the training. In Indramayu District, the midwives 

have no enthusiasm to improve their skills so that the TeleCTG is rarely used. 

Then, in terms of patient characteristics, Zhang et al's study (2015) on e-health 

innovation in a regional region in Australia indicated that low adoption rates are influenced 

by low levels of internet literacy, lack of access to computers or the internet at home, and 

lack of experience with online health services. Everything is related to the patient's low 

socioeconomic status. This does not apply to patients at health centers in Kupang District 

who are generally enthusiastic about using the TeleCTG. Although most of them have low 

socioeconomic status, using the TeleCTG at the local community health centers is the best 

choice amid the difficult geographical conditions and transportation facilities in Kupang 

District if someone has to have a medical check-up in the hospital. In contrast to the 

patients in Indramayu District, those who are worried about the use of new technology 

when they are examined are not adequately explained by the midwives. This implies that 

the differences in patient acceptance are not related to the characteristics of the patient's 

socioeconomic status. 

Evidence-based practice, which is reflected in evidence, resources, and patient 

characteristics, makes a difference in the innovation process of community health center 

midwives in Kupang and Indramayu Districts. Midwives in these two regions have a different 

understanding of each element, from relative advantage, compatibility, complexity, 

trialability, to observability. The implication is that community health center midwives in 

Kupang District can expand and improve the quality of health care for pregnant women 
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patients at risk; on the other hand, midwives at community health centers in Indramayu 

District cannot do so.  

The midwives at community health centers in Indramayu District admitted that the 

TeleCTG has many benefits, yet operating it is troublesome. A positive perception of an 

innovation that is not always the same as an understanding of the presence of technology in 

daily medical practice was also reported by Woodward et al. (2014). His research was 

conducted in areas with limited information and communication technology infrastructure 

located in Liberia, West Bank, Gaza, Sierra Leone, and Somaliland by interviewing health 

workers. They have a positive perception of e-health, but the understanding of the scope of 

e-health is generally limited and is often based on innovations introduced by health workers 

through their partners. Awareness-raising is needed among health professionals. 

The difference in community health center midwives’ understanding of the presence 

of TeleCTG has an impact on midwife empowerment in the two regions. With the consistent 

use of the TeleCTG, the midwives at community health centers in Kupang District have 

benefited from increasing welfare, increasing clinical competence, and supporting 

complementary competencies. Meanwhile, the midwives at the community health centers 

in Indramayu District do not benefit from increasing welfare and their clinical and 

complementary competencies do not improve significantly. 

Edwards & Seda (2016) underlined that the midwife empowerment in Abu the 

government hospitals in Abu Dhabi is inseparable from a systematic skill improvement 

program based on theoretical and clinical competencies which aims to provide a supportive 

practice environment for midwives, to be placed in remote areas, and to conduct an 

evaluation. Midwives can apply the Evidence-Based Approach that has just been found in 

the region. 

In the context of the use of the TeleCTG, the efforts made to enhance community 

health center midwives’ understanding of the five elements of innovation diffusion are not 

only advantageous for community health center midwives in Indramayu District, but they 

should also be used to the full in Kupang District. A program to improve midwives’ skills on a 

local condition basis is needed by taking into account the evidence, resources, and patient 

characteristics of each region. Thus, the process of TeleCTG innovation diffusion makes 

midwife empowerment a significant part of the innovation diffusion process. 

Midwives are autonomous practitioners who must carry out life-long learning to 

develop and update their practices, think innovatively, and play a role in system and service 

making (Handayani, 2017:16). Therefore, the program to enhance midwives’ skills is not 

only the TeleCTG provider and the Sehati Midwife Community responsibility, but it also 

requires midwife participation supported by relevant government agencies, particularly by 

the local health office. The midwives' learning process makes them open their minds to 

accept convenient innovations to perform their jobs. 
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CONCLUSION 

The presence of the TeleCTG can overcome the inequality of health services and 

facilities in the regions. This portable and digitally accessible device with a limited network 

makes it easy to be stationed in remote areas. The use of the TeleCTG allows patients in 

community health centers to benefit from CTG facilities and get recommendations from 

ob/gyns. 

However,  the problem of understanding innovation diffusion attributes differentiates 

the use of TeleCTG in midwife empowerment in Kupang and Indramayu Districts. A program 

to improve midwives’ skills on a local condition basis is needed by taking into account the 

evidence, resources, and patient characteristics of each region. The aspect of midwife 

empowerment must be an important and inseparable part of the process of innovation 

diffusion. Furthermore, from the welfare view, besides incidental incentives and getting 

promoted to the next rank, the TeleCTG examination needs to be fought for being included 

in the ‘BPJS’ component so that community health center midwives can earn a direct 

additional income per patient examined by the TeleCTG. 

Further research is recommended employing a mixed-method and survey data 

collection techniques using a questionnaire so that the results of the study can reveal the 

midwives’ perception of using the TeleCTG in a more representative manner. In addition, 

the interviews with the TeleCTG patients and independent midwives should be conducted 

as a comparison to examine the diffusion process of the TeleCTG innovation more 

thoroughly.  
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