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I. Introduction 

Open data provides data that can be freely accessed, reused, and distributed by anyone [1]. 
Research in health sectors requires large datasets to be accounted for properly. However, one of the 
obstacles in research in the health sector is the difficulty of obtaining related data for reasons of 
bureaucracy and privacy. As a result, the openness of the government's local health development is 
not optimal. The data has no level of detail, is not updated, and is not published in open format [2]. 

Kostkova mentions some benefits of Open Health Data for increasing health qualities for citizens 
and providing better health policies for a country [3]. The health sector needs data that is accurate and 
easy to obtain for research and educational purpose. We have investigated some benefits and 
challenges in developing Open Data related to the health domain, as follows: 

a. Nayek in his paper investigates several Open Data initiatives in six countries, i.e., India, USA, 
UK, Kenya, Australia, and New Zealand [1]. The result of the research shows that many of the 
metadata are not sufficient for datasets. Other problems are data presented by various government 
data repositories without standards to achieve interoperability. 

b. Culnane et al. in their papers improve the accuracy and confidence of patients’ data in Australia 
by doing patient reidentification. Their research was performed on a 10% sample dataset and 
results in high confidence that patients in the sample have been properly identified [4]. 

c. Seastedt et al. mention in their paper that large health datasets through Open Data enable 
innovation by employing machine learning (ML) to increase understanding of patients’ data and 
their diseases. However, data privacy and sharing should be regulated by determining acceptable 
risk thresholds while doing data sharing [5].  

d. Heijlen and Crompvoets in their paper investigate and map the ecosystem of open health data. 
The open health data ecosystem contains stakeholders, interests, and information policies by 
performing data preparation activities. They use socio-technical environment-related data, such 
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Currently, data has a role as a vital requirement in research, especially in the 
health domain. Unfortunately, Indonesia does not yet have many quality 
datasets that can be obtained easily. Even though the central and regional 
governments in the Republic of Indonesia have started implementing Open 
Data Initiatives, the fact is that the data obtained is still not good enough to be 
used as datasets. This is where open data is required to enable researchers to 
perform data analytics and visualization, especially research that uses 
techniques in machine learning. This research fills the gap to solve the above-
mentioned problems by providing resource-sharing datasets. We have built an 
Open Data Health portal from various trusted data sources so that 200 datasets 
have been collected. The architecture used in our proposed Open Health Data 
is a single model. This model is suitable for relatively small datasets and is 
controlled by a single agency. Our test results show that the portal we build can 
function properly, but lacks data quality and usability. This requires further 
work, especially in terms of improving the quality and adequacy of the amount 
of data to be used as datasets, especially for the purposes of resource sharing 
and machine learning-based research.  
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as wealth data managed by governments. Finally, the open health data ecosystem is tested via a 
case study concerning the Data for Better Health initiative from the government of Belgium [6]. 

e. Piasecki and Cheah in their research find out in their research that data ownership, whether 
private or public, has no relevance to data accessibility and availability [7]. 

f. Hurbean et al. conduct a systematic literature review to investigate open data-based machine 
learning applications in six different areas of smart cities, i.e., smart governance, smart economy, 
smart mobility, smart environment, smart people, and smart living [8]. 

g. Chen et al. mention three categories of open data for smart cities and health-related for open data-
based machine learning, i.e., sensor data, image and video data, and text data [9]. 

In Indonesia, there are several initiatives to develop Open Data by various institutions, public and 
private. Indonesia as one of the founding countries of the OGP (Open Government Partnership) has 
directed public policy focus on data disclosure. Still, in its implementation, Indonesia lacks the supply 
and utilization of open data. This can be seen from Indonesia's low position in several organizations 
working in the open data sector rankings. The Open Data Institute Open Data Barometer ranked 
Indonesia at 38 out of 100 [10]. In another ranking issued by Open Data Watch, Indonesia ranked 33 
of 187 countries [11]. Indonesia's low ranking is caused by several things: the provision of data that 
is not yet comprehensive, the lack of data in a machine-readable format, data licenses, the readiness 
of the government, and the lack of social, economic, and political impact. 

Islami in her paper, mentions One Data Indonesia or Satu Data Indonesia (SDI) as an effort to 
provide credible, accountable, and reliable data that can be used as a reference in any policy-making 
and its implementation. The initiative is a presidential mandate stipulated in Presidential Regulation 
No. 39 of 2019. However, in practice, there are still many challenges in data planning, collection, 
checking, and dissemination. Challenges and problems in implementing SDI are identified to 
determine the Critical Success Factors (CSFs) for implementing SDI [12]. 

There are some drawbacks to implementing Open Data in Indonesia, such as differences in 
platforms and standards for sharing data between electronic systems, both within and between 
government agencies. It is an important issue in implementing an electronic-based government system 
[13]. Other problems are related to platform differences, sectoral egos, and data interoperability 
mechanisms. All those problems require not only policy to support intended activities but also relevant 
technology [14]. 

The issue of human resource capability [15], which is a challenge for adopting and implementing 
open government and open data, is more commonly found in local governments that have lower 
capabilities and resources in comparison to the Central government. Agencies within the local 
government environment must be able to share data and information, both technically and 
organizationally [16]. 

On the other hand, the Health Law of Republic Indonesia No. 36 of 2009 about the confidentiality 
of personal data and patient data transmission states that health data can be shared based on public 
interest or in response to an emergency [17]. 

This is where this research fills the gap in the demand for open health data resources. This paper 
aims to design and develop an Open Health Data-based machine learning that can serve the public for 
resource sharing and research purposes. Hence, it contributes to improving health quality by 
facilitating the public in providing, obtaining, and reusing health data. 

II. Methods 

We adopt concept of COMSODE methodologies [18] to develop Open Health Data. There are four 
main phases of the open data publication process proposed in the COMSODE methodology [18]: 

1. (P01) Development of open data publication plan, 
2. (P02) Preparation of publication, 
3. (P03) Realization of publication, 
4. (P04) Archiving. 

 

Figure 1 shows how COMSODE methodologies is used to develop open data publication. 
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Fig. 1. COMSODE Methodology [18] 

Based on the COMSODE methodology above, we define these four main stages to develop our 
proposed Open Health Data, i.e.: 

a. Data Collection and Categorization 
b. Data Preparation and Analysis 
c. Design and Development of the Portal 
d. Testing and Evaluation.  

Figure 2 shows the stages used in our research. 

 

 

Fig. 2. Stages of proposed Open health data development 

A. Data Collection and Categorization 

This research was conducted using a mixed-method approach involving an online survey of health 
workers, interviews, and observations. Participants in this research are the stakeholders from the 
government, healthcare facilities, and the community involved in developing and using open data 
applications.  

The study used a modified survey based on WHO’s interim 2020 report. The survey is written in 
Indonesian, it included questions on using applications in data management and the impacts of open 
data on health services. It was conducted online between 10 May and 10 June 2021.  
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We conducted interviews with 7 participants to explore challenges from stakeholders’ 
perspectives. Participants were chosen from three groups of relevant stakeholders, i.e., data 
management policymakers; workers either in the Health Office or Communication and Informatics 
Office in Indonesia; and application developers. In some cases, we interviewed more than one 
representative from the same institution to understand different perspectives. Observations were 
recorded via meetings with healthcare workers. The participants involved in this survey are very 
helpful in finding the source of the datasets. Several datasets from various government web and 
research organizations are used to develop this Open Data. 

B. Data Analysis 

This stage aims to identify functional and non-functional requirements which are the main 
components of this portal. The collection of health data is also taken from the data and information 
center of the Ministry of Health. This stage aims to change the data format previously only human-
readable to become machine-readable. It is intended that the data used as sample data on the portal 
will be open data where one of the requirements is machine-readable. The data collected will be 
categorized according to its types.  

Figure 3 shows the dimensions of Open Data from various aspects, i.e., strategic, economic, legal, 
conceptual, and technical [19]. In the strategic aspect, the data should be available; in the economic 
aspect, the data should be affordable; in the legal aspect, the data should be sharable. The conceptual 
aspect reflects that the data should be interoperable and primary, while the technical part provides that 
the data should have high quality, usable, and accessible. In this research, we focus on delivering 
datasets that qualify from a technical aspect (high quality, usable, and accessible). 

 

Fig. 3. Important factors determined in Open Data Dimensions [19] 

C. Design and development of an Open Health Data Portal 

We adopt an Open-data value chain, where data can be freely accessed, obtained, used, provided, 
modified, and shared by any (verified) organization and individual [20]. Therefore, the Open Health 
Data should be available under an open license and easily accessible in a machine-readable format. 
CKAN is used as an open-source data management system to develop the open health data portal.  

To ensure data quality from the public sector, we validate the data after it is collected. The data is 
then aggregated to be analyzed as the next step. Data service and production can be launched after the 
data is analyzed. These steps are required to ensure that the data available are sufficient as datasets. 
On the other hand, data from the private sector should be analyzed, aggregated, and validated to be 
readily available as datasets. Figure 4 shows the Open-data value chain [20]. 
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Fig. 4. Data value chain in Open Data [20] 

D. Testing and Evaluation 

This stage aims to test the portal that has been developed. We conduct requirement-based testing 
and usability testing using a Likert scale (1 to 5) on 7 participants, as mentioned in sub-chapter 2.1. 
There are three main components we test related to development goals, readability, and efficiency.  

Usability testing result is very important to evaluate the proposed Open Health Data. Some 
challenges and barriers also can be identified from the evaluation stage. 

III. Result and Discussion 

A. Data Collection and Categorization 

In developing this portal, the authors collect valid health data and used it as sample data. This data 
was obtained directly and indirectly from various credible and trusted sources, such as the Data and 
Information Center of the Ministry of Health of the Republic of Indonesia (pusdatin.kemkes.go.id) 
and the Indonesian Data Portal (data.go.id). The data we choose in TXT, XLS, and CSV format only. 

B. Data Analysis 

As a result of data collection, we categorize data into: 

a. Data sources from the web of the Indonesian government institution, such as https://layanan-
pusdatin.kemkes.go.id/, https://satudata.go.id/home 

b. Data sources from the hospital, such as https://bdc-imeri-idealab.ui.ac.id/dataset/  
c. Data sources from the web of provincial and local government, such as 

https://opendata.jabarprov.go.id/id, https://data.jakarta.go.id/  
d. Data sources from other private organizations, such as 

https://dataportal.asia/dataset?groups=hlth&vocab_economy_names=Indonesia  
As an experiment, this portal consists of two hundred datasets of TXT, CSV, and XLSX formats. 

The data set has been categorized into health facilities, widespread diseases, nutrition, mental health, 
chronic disease, and general health. In the data set, there is a menu related to matters where the user 
is given link to the relevant data set, such as articles, journals, and others. 

C. Design and development of an Open Health Data System 

In this stage, we design and develop a portal. The system specification is defined as follows: 

a. An open health data portal was created to make it easier for the public, researchers, doctors, and 
health organizations to obtain valid data sets in the health sector.  

b. The stakeholders involved when two or more organizations decide to share data. The data user is 
the person who requires the data for analysis. The data owner is the organization that owns the 
data. Both the data user and data owner should register with the data provider.  

c. There is also a data center to provide data to more than one data user. The data center is also 
responsible for data access for a group of data users. 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
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d. Valid data sets will be taken from various institutions (public and private), and health 
organizations, as mentioned in subchapter 3.2. 

e. The portal will have data categories based on disease, health facilities, nutrition, etc. In addition, 
data can be visualized in graphical form to make it easy for users to understand. 

f. Multi-layered architecture is used to model the architecture of the system. The User Interface on 
this portal will be user-friendly and informative by considering UI and UX design. We adopt the 
architecture of Open health data proposed by The World Bank, where the model is called a single 
platform [21].  Figure 5 provides the architecture of the Open Health Data used in our research. 
We choose this model because it has a simple infrastructure. The data catalog are hosted within 
a single server environment so that the server is easily managed by cloud hosting. The World 
Bank Open Data mentions that this single model is fit for Open Data with a data catalog 
consisting of a small number of datasets (less than 200), datasets are small in size (less than 100 
Mb), and a single agency is a dominant role for data coordination and infrastructure management. 

 

 

Fig. 5. The architecture of Open Health Data [21] 

Our proposed Open Health Data has several main features, i.e. 

a. Data Publication. This feature publishes data by portal users. This feature will consider data 
license, data level, data format, and classification. 

b. Data Search. This feature is used to search for the desired data according to the keywords 
provided by the user. 

c. Getting Data. Portal users use this feature to get the desired data. 
d. Data Sharing. This feature allows users to share data on the portal with other organizations. 
e. Authorization. This feature provides authorization to members in organizational features, i.e., 

Admin and User (data owner and data user). 
1) Admin: login, add, modify, delete datasets, and manage members in the organization. 
2) User as data owner: register, login, add datasets, download, upload, delete datasets. 
3) User as data user: register, login, download, view datasets. 

f. Data privacy and sensitivity. This feature manages the data set, which can be viewed publicly or 
privately by the user. 

g. Data Visualization. This feature is used so that users can view information clearly and efficiently 
with tables and graphs. 

 

Figure 6 shows the design Interface of the Open Health Data System on the frontpage.  
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Fig. 6. The interface of Open Health Data 

D. Testing and evaluation 

For testing, we conduct several requirements-based testing, as follows: 

a. The Open Health Data portal should be able to provide the result of all datasets. 
b. The Open Health Data portal should be able to visualize the result in tabular and graphical form. 
Figure 7 shows the result of all datasets that we have deployed for early testing. Figure 8 shows 

data visualization in tabular form, while figure 9 shows the data visualization in graphical form. 

 

Fig. 7. Searching dataset of Open Health Data 

   

Fig. 8. Data visualization of Open Health Data (1) 
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Fig. 9. Data visualization of Open Health Data (2) 

In the graphical form, users can see data visualization in graphs or diagrams. The chart types are 
lines and points, points, bars, and columns. The displayed graph is adjusted to the column parameters 
contained in the data.  

Table 1 presents the usability testing result using a Likert scale 1 to 5, which 1 is strongly disagree 
and 5 is strongly agree. The main component we used as questions is focused more on the technical 
aspect of Open data. There are nine questions given to same participants who involved in data 
collection stage, i.e.: (1) the necessity of the development; (2) the quality of data; (3) the usability of 
data; (4) the accessibility of data; (5) the readability of data in terms of font and color; (6) the 
readability in terms of screen composition; (7) the readability of functions button; (8) the navigation; 
and (9) response time to access the datasets. 

Table 1.  Usability testing result 

Items  Tests Mean scores 
Development goals 1 Is development necessary? 4.86 

 2 Good/high data quality 3.57 

 3 Good/high data usability 3.86 

 4 Good data accessibility 4.14 

Readability 5 Good font and color 4.57 

 6 Good compositions of screen 4.43 

 7 Good function buttons 4.00 

Efficiency 8 Good navigation 4.57 

 9 Fast response time to access datasets 4.00 

Grand mean   4.22 

IV. Conclusion 

In this paper, we have proposed an Open Health Data System. The usability testing result shows 
that our proposed Open Health Data has a grand mean of 4.22 (of scale 5). This shows that the 
performance of our proposed Open health Data is excellent. However, there are certain factors should 
be considered carefully, such as:  

a. Data collection problem. The data is collected from various sources and organizations created 
by different stakeholders for different purposes without consideration of integration.  

b. Confidentiality of personal data and patient data transmission issues. Although Indonesian 
Health Law No. 36 of 2009 states that health data can be shared based on public interest or in 
response to an emergency, there remain some concerns that data transmission to other 
institutions violates patient data protection.  
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c. Resources issues. Data sets we found often need to be completed and real-time, and there are 
discrepancies between the system and the manual reports. This is shown from the usability 
testing result, which is data quality score (3.57 of scale 5) is the lowest followed by data 
usability (3.86 of scale 5). 

For our subsequent work, we should ensure that the data has high quality. In addition, the data 
should be usable, accessible, and approved legally and ethically by doing some testing and evaluations 
for health experts and policymakers. 
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