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Abstract. A good information system can provide accessible health
services, which can be the basis of health service management in
determining policies. A smart city has been implemented in several
cities, one of which is Kendal. A smart city in the field of health services
includes several indicators; one of them is the health information system
used. Using a descriptive study design, this research aimed to describe
the health services information system in Kendal toward Kendal smart
city. It was conducted in the district health office, and ten health services
were taken by purposive sampling method. The research respondents
were stakeholders of the information system and patients who visited the
health office. Data were collected using in-depth interviews and
observation. The data were then analyzed by data reduction. The results
showed that the health service information system used by the district
health office and hospital was self-developed. In public health center,
they used SIMPUS, which is provided by the district health office. In-
Clinic, computerized, and manual systems were used. The obstacles are
data processing and fulfillment of human resources. The government
should provide information systems that are by whose needs, make rules
about the single data system, and meet human resources needs.
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1. Introduction

Efforts to achieve the SDG objectives must go hand in hand with plans for economic
growth and address various social issues, including health, education, climate change, and
inequality. Conventional solutions cannot solve increasingly complex city problems. Therefore,
a smart solution is needed, namely the smart city. [1].
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The term “Smart City” has been popular in the community, both through print and social
medid [2]. A smart city is defined as a city that can use human resources, social capital, and
modern telecommunications infrastructure to realize sustainable economic growth and high
quality of life, with wise resource management through community participation-based
governance [1]. The smart city is also defined as a city that can manage its various
resources effectively and efficiently to solve challenges using innovative, integrated, and
sustainable solutions to.provide.infrastructure and. city. services. that can improve.the
quality of life of the community [3]. The smart city is a city that utilizes information
technology to iintegrate all infrastructure and services from the government to the community,
such as administration, education, health, transportation, economy, energy resources,
settlement, and public safety. By synergizing all these aspects with the community, the smart
city will be able to improve city development and management [2].

Solutions must be integrated between institutions/ministries/offices. The solutions must
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also be integrated with the non-government field. Integration includes business processes,
data, and applications. A health service network in a city/district must be available. Every
district/city must have a health service network. The service must be able to connect,
monitor, and control decision making from each network of health service units [3].

The development of cities toward smart city concept begins with the use of information
and communication technology on priority issues, which is usually partial[2]. Kendal district
launched three applications in November 2018 to support Kendal's smart city. These three
applications will be integrated directly with public services so that people can easily access
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and know all the services of the Kendal district government. Three service applications were
the “Poskamling Pintar, PSC 119 Health Service, and the complaints of district
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communication and information agency [4].

Research on health service information systems needs to be carried out in the Kendal
district to investigate how the health service information system runs. Health services that
become the subject of research are both government and private health services. The results
of the study are expected to be the basis for the development of health services in Kendal
city.

We must continue to improve synergy with industry and community, so that science and
technology and innovation contribute maximally to the development of the nation and
address the nation's problems. The current study combines basic research as a basis for health
policymaking to the development of health care information systems. It is expected that the
results of this study can be the basis for the development of a health service information
system so that the data becomes one unit. Whenever members of the local community need
treatment or health services, the health service information system can be accessed from
anywhere—ease of access to health services, both primary, secondary, and tertiary. Thus, the
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community can be satisfied with the health service facilities in the Kendal district, and a
healthy and independent society can be realized.

2  Method

This research is a descriptive study with a qualitative approach. h“he study population
included all health services in Kendal district. The research sample is health services in
Kendal district. The sampling technique used was purposive sampling,

(

This research is a descriptive study with qualitative approach

[Commented [A7]: Use a better grammar such as:

ted [A8]:

(e

A N




The health services studied were in Kendal district, which included district health offices,
1 regional public hospital (RSUD Dr.H. Soewondo Kendal), and all private hospitals in
Kendal (RSI Kendal, RS Baitul Hikmah, and RS Darul Istiqomah). There are several clinics in
Kendal district; two private clinics are selected as samples, Assalamah and Dr.Nur Rochim
clinic. In Kendal district, there were 31 Puskesmas; 2 samples were selected, which were

Rowosari II Puskesmas and Kaliwungu Puskesmas. In addition, the study sample included
health services owned by the health office, namely Griya Sehat and PSC 119 SIAGA Kendal

district. The total research locations were 11 research sites.

Research respondents were agency stakeholders, surveillance operators/personnel
managing data, and patients visiting health services. The researchers also observed information
systems used by health services. The researchers used interviews and observations to obtain data
about the health service information system. Health information system components are data,
information, indicators, procedures, tools, and technology. Human resources are clearly
illustrated in each health service using both methods. Data collection was done using the

interview guidelines and checklist.

The first research stage was preparation. The researchers prepared the research needs,
including tools and research support. Then, the researchers obtained approval for researching the
office of KESBANGPOL, BAPERLITBANG, Health service, Hospitals, Puskesmas, and clinics

in Kendal district. In the next stage, the researchers interviewed the stakeholders, surveillance
personnel/information system operators, and patients who visited the health centers. The
researcher observed and interviewed the participants regarding the health service information
system that was used by the health service. Then, the data were analyzed by triangulation. How
is the health information system according to stakeholders, implementers, and from users, that is
community.
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3 Result

Due to limited human resources in the hospitals and health centers, jnot all participants

How the participants perceived the health information system?
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could be interviewed. The Stakeholders of the information system sometimes also act as
implementers and are responsible for the information system. One participant was
interviewed, supported by the observation of information systems and patients who visited the
health center.

There are health service information system components in 11 research locations, as
shown in Table 1.

Table 1. Overview Health Information System Components at The Research Location

Heal'th Data Information Indikator Procedure Devices Technology Human
Service Resources
Health Available Available Available Available Available Available Less
Office

Health Available Available Available Available Available Available Less
service 1

Health Available Available Available Available Available Available Fulfilled
service 2

Hospital ~ Available Available Available Available Available

1

Available Enough




5 Hospital2  Available Available Available Available Available Available Enough
6 Hospital 3 Available Available Available Available Available Available Less
7 _Hospital4  Available Available Available Available Available _ Available Less
8 Commun  Available Available Available Available Available Available Enough
ity health
center 1
9 Commun  Available Available Available Available Available Available Enough
ity health
center 2
1 Clinic 1 Available Available Available Available Available Available Enough
0
1 Clinic2  Available Available Not Available Not Not available Enough
1 available available
TOTAL 100% 100% 90,9% 100% 90,9% 90,9% 36,4%Less
Available Available Available Available Available Available 54,5%
9,1% Not 9,1% Not 9,1% Not Enough
available available available 9,1%
Fulfilled

The results of the interviews and observations are as follows:

1. Health Office
The health office has a Health Center Information System (SIP) application, PSC 119,
and health data dashboard. ASPAK| and program information systems (diseases, nutrition,
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surveillance, and other information systems facilitated by the Ministry of health) are held
directly by the program holders and directly input data, not integrated with the Sistem
Informasi Puskesmas application. The Sistem Informasi Puskesmas is also not connected to
SIM RS (hospital management and information system). SIP has the same flow as generic
SIKDA, which contains monthly reports from Puskesmas. Generic SIKDA was not used
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because it is incomplete.

The health officials did not have IT staff but have an IT consultant (external staff) from
the Semarang health office. There is no organizational structure specifically for information
systems. The financial planning department manages it. Budget support for the development
of information systems was still minimal. The server used is still minimal and does not have
its server. The health officials did not have a special computer for data processing, but there is
an available dashboard. Each room has a printer.

In relation to policies, there is no roadmap from the regulation regarding the application
of information systems. There is only a roadmap from the ministry of health. The financial
reporting form already exists; operational already exists, the strategic plan also already exists.
The health office received manual reports from the hospitals, pharmaceutical warehouses, and
private clinics in the form of visit reports and disease reports. Some hospitals have SIM RS,
but they are not yet integrated with the health office.

Perceived obstacles are the central information system is still not integrated, each
program has its system, so there is still double data. Target in 2020, there are Puskesmas that
have done online services. Since August 2019, the Puskesmas has run an information system
on patient registration. Some Puskesmas have implemented SIP well. The health office also
routinely conducts information system training/socialization every year with Puskesmas.




2. Health service 1

Griya Sehat and PSC 119 SIAGA Kendal district are health service providers under the
management of the district health office. Data recording in the traditional health service (Griya
Sehat) used a manual system, from the process of registration, service, to recording of the
medical history. The information system for purchasing herbal medicine is online through SI
JA-E LILA (Electronic Herbal medicine system for service-based research): www.sijae.org.
The number of visits is relatively small (1 until 2 patient/day) because people want an instant
healing process. The majority of the community still holds the idea that when they seek
treatment, they must recover quickly. At the same time, the healing process through herbal
medicines in a healthy home cannot be instant, requiring a relatively long process. Besides, the
absence of doctors also becomes one of the obstacles. When the patient arrived, the register
must contact the doctor first. Doctors and traditional health services are doctors of Puskesmas
that have been certified in terms of herbal medicine. There is a doctor’s picket schedule. The
waiting time for the doctor is around 15 minutes.

3. Health service 2

PSC 119 SIAGA Kendal District is an emergency service connected to the nearest health
service in Kendal district. That is the innovation in Kendal Smart City in the health sector.
PSC 119 health service information system is an emergency service providing first aid (Firs
Aid in Accident) and free ambulance services. This application provides information on the
availability of rooms in the health services, blood availability at PMI (Indonesian Red Cross),
and health information. Applications can be downloaded at the play store. For activating the
application in the play store, GPS must be turned on. The application will show the position of
the android holder who used the PSC 119 SIAGA Kendal District application. There are three
menus: report an accident, report a crime and report a fire. Contact the clerk| to connect the
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phone and WhatsApp. Call the three choices: Telkomsel, free call, and local telephone.

The menu of “Health Service” will provide information on the health services nearest to
the android reporter/holder/patient who will visit. Health service consists of Puskesmas and
hospitals. Once clicked, there will be a phone or WA menu. Automatically, it will be
connected to the nearest health service to get emergency health services.

All health services in Kendal district are integrated with PSC 119, temporarily integrated
only for information on room availability in health services, because of only three from four
health services. All puskesmas rarely update their data. The information is obtained by contact
directly the nearest health service by phone due to limited human resources in the health
service to update the data.

4. Hospital 1
In a regional general hospital in Kendal district, namely RSUD Dr.H.Soewondo. | Kendal
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Regency, the Information system was built by the hospital. The hospital information system
consists of 20 modules (registration, emergency services, outpatient, inpatient, support,
payment, reporting/accounting, warehouse logistics, medical records, pharmacy, etc.). The
hospital also runs information systems from other agencies (BPJS and the health office), such
as SIRANAP, ASPAK, and online hospital (RL report), as well as the application for bed
availability.




This information system is considered to have met the minimum requirements of the
ministry of health. BPJS patient registration system is online, through WA, and based on
android. Android-based registration is rarely used because patients prefer registration by WA.
Hospitals do not run SIM RS GOS provided by the Ministry of Health because the ceiling
provided is not by the needs of the hospital. Registration for general patients still uses a
manual system. Inpatient availability information systems and medical record systems are run
online using a LAN network through the website.

The information system of RSUD Dr.H.Soewondo Kabupaten Kendal consists of 8
technical staff (3 programmers, 5 hardware, and network officers. They work in shift). This
number of human resources is following standards-based on workload analysis. There are no
special operators/officers in each installation of RSUD. It is an obstacle, especially for the
problem of timeliness of data entry, so it is not real-time. The problem of inaccurate time entry
emerges in the emergency room when the number of patients is large. Nurses prioritize service
to patients and only enter data when the patient was treated. One of the obstacles is old
medical record officers who feel burdened because they have to learn to adapt to technology. (|

Support from hospital management is good in terms of providing infrastructure that
supports information systems. RSUD has 9 servers. A special budget is available for the
maintenance of information systems. Facilities/infrastructure already exist in the form of
computer hardware in each installation room. Software is always developed to adjust to needs.
SIRANAP uses LAN. The hospital has a high dependency on the system (24 hours) so that if
there is a power is off, it can become an obstacle. The hospital has back up power. The
recording system RL1-RLS5 has also been implemented online. The RSUD programmers team
manages the specific service information system from the government.[]

5. Hospital 2

The hospital already has an information system, called SIMRSMU which is integrated
with the website “rsimuhkendal.com”. The hospital information system is partly run
electronically and manually. The menu provides online registration on the website, but the
public IP still restricts it so it cannot be run. The new information system was upgraded in
2013 to prepare BPJS, according to the development prototype. Obstacles faced in the
implementation of the information system are human resources. There is no operator or
special officer for data entry. The hospital has not run an online medical record either because
of a lack of human resources. Doctors are not willing to input data. RL 1-RL5 recording
system has been done online. Information system for inpatient rooms availability is provided
through an integrated emergency management system (SPGDT), which can be accessed
through yankes.kemkes.go.id, integrated PSC 119 SIAGA Kendal district.

6. Hospital 3

Hospital 3 has an information system (SIMRS) using PHP. A third party developed the
initial system, and then starting in 2016, it was developed by the hospital. The hospital has 1
IT staff (education background in Information technology). Hospital management supports the
development of system information through the provision of budgets. However, the hospital
still has a concern for the development of services through the system, especially those related
to informed consent. The hospital has provided an online medical record module but has not
been run optimally due to the user/operator limitations that input data. Online registration by
WA, or by telephone. The hospital has made an application for online registration but has not
yet launched. It is still in the evaluation stage of the management. The hospital has not
collaborated with BPJS.
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7. Hospital 4

The information system used in a grant from RSI Kendal. The system is still manual.
Registration is manual and can be through by WA. The obstacle still faced is the lack of
human resources, especially for operators. In addition, there are still cases of double input,
such as room availability data. The operator has to input on the hospital database and input
data to be reported on SIAGA 119. Human resources consist of 2 IT staff (D3 graduated).

8. Community health center 1

Puskesmas use the Sistem Informasi Puskesmas (SIP) that is reported systematically to
the health office. Not all program holders input data in SIP because the majority of program
holders are old and thus need an adaptation process with technology. The obstacle felt by
Puskesmas when there is an error the entry cannot be edited but must be repeated from the
beginning. SIP per individual, not for the family folder, so that repeat the same data input. In
2020 it is hoped that the SIP will be routinely input because, in the next, patient claims will be
made through the system.

9. Community health center 2

The Puskesmas uses the SIP that was reported systematically to the district health office
since June 2019 because it had received training from the health office. The Puskesmas has
conducted socialization activities to all program holders. Still, the program holders have not
all conducted data input in SIP due to human resource capabilities, especially for elderly
program holders. Another obstacle felt by the puskesmas is the slow loading system, and when
there is an error, the entry cannot be edited but must be repeated. Puskesmas have 1 IT
coordinator whose job is to monitor the SIP report every month. Not all program holders
report monthly activities at SIP. The IT coordinator also cannot input program data because
the program holder doesn’t submit monthly report files. The IT coordinator officer also
doubles as an officer at the registration window. In 2020 patient claims through SIP data, we
hope that data from now on can already be routinely inputted.

10. Clinic 1

Clinic 1 doesn't have an information system application yet. The registration process is
still using a manual system. Registration, services, up to billing/payment have been integrated
using a computer system. Human resources consist of 10 people; they are 1 doctor, 1 doctor
obstetrician, 4 nurses (Diploma 3), 1 pharmaceutical staff, and 3 midwives. There is no data
sent or integrated with the health office or hospital.

11. Clinic 2

The clinic 2 doesn’t yet have a computerized information system. The recording system
is manual, from patient registration to billing. Human resources in this clinic consist of 2
doctors and 4 nurses.



3 Result

There is no specific application that integrates all health services in Kendal district. The
application that integrates all health services in Kendal district while PSC 119 SIAGA
Kendal District. This application is an emergency service, which provides information on

room availability in all health services in Kendal district. Information on the availability of
room space also has a problem, which is limited human resources in health services because
only hospitals regularly update data. From 4 hospitals, 3 hospitals have been updating
regularly. The solution to getting information on room health services that are not updated by
contact directly on the contact that can be clicked directly on the application menu. [

Although Kendal district has not yet implemented e-health, it has begun to innovate in
the field of health services, starting with emergency services with PSC 119 SIAGA. PSC 119
alert still needs to be socialized, because not all segments of the community know it.
Hopefully, in the future, for the establishment of a smart city, services can be carried out
under one roof system. In one roof system is integrated into a system with the workforce and
transmigration, civil report. So that in the future, the hospital can print birth certificates
and/or death certificates where NIK (ID Card) can be used in various services in Kendal
district.

In the era of globalization, public service innovation using information technology is
needed. All aspects of life depend on the digitization system. Using digital technology it
makes things more efficient, effective, and practical [5]. In Kendal, one day, a trial was
carried out for one door service. In Surabaya Single Window (SSW) has been implemented
for various types of services. E-Health for health administration such as hospitals and
puskesmas, and eLampid for population administration management such as birth and death
certificates [6]. In Brazil, also trying to make the application system mobile-based to support
community health has surged in popularity[7].

e-Health, an application where the community can register for treatment by online at the
Puskesmas and government general hospital, so there is no need to queue for long at service
counter[6]. Health services in Kendal district have improved their service systems.
Registration that makes it easy for patients was not to queue. Registration can be via online,
via WA, telephone, or register manually directly. Before, the improvement of the patient's
health care information system was full in the waiting room and had to wait for an hour in the
previous year. Now with the improvement of the health service information system, people
don't need to be too queued to get services.

Concerns from private hospitals in Kendal have to do with data security if all systems
are already running online. E-Health is included in the policy innovation, because after online
patient registration through e-Health services, the authority over NIK servers and data is
owned by Dinas Komunikasi dan Informasi dan Dinas Kependudukan dan Catatan Sipil,
health services are the fexecuting parties in the running of e-health services themselves.
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Where before these services appeared, the authority to manually register patients were
exercised by the health service. E-health is also included in the system innovation because
with the e-health Puskesmas information system is online [6]. In an integrated health service
information system requires regulations or regional regulations or legal umbrella that
includes the district information system and health services that are accompanied by data and
information security. The city of Pekalongan proposes it in integrating health service data [8].
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Information systems in hospitals are not an obstacle in Kendal district. Since hospitals
have data, health officials only need to bridge data. For SIP that has been online since 2019,
the application has been prepared from the health service to support SIP. In 2020 the
Puskesmas are required to be 100% complete for data entry. It is also an effort to improve
service quality by preparing for the integration of health data in Kendal district. This situation
is also the same as in other regions, in the Depok public health center. Depok Government to
improve service quality by implementing SIMPUS. SIMPUS can provide satisfaction to the
community in the speed, accuracy, and accountability of services [9].

The health service information system in the sample clinic still uses manuals and simple
information with a computer. Not using a special application, and that can be combined. This
situation is also the same as the information system at the Permata Medica center Pati Clinic
which initially carried out a variety of operational activities that collect, store, and process
data, all of which are still done manually. Then the clinic management information system is
applied [10].

The health information systems, the component is a set arrangement that includes data,
information, indicators, procedures, tools, technology, and human resources that are
interrelated and managed in an integrated manner to direct actions or decisions that are useful
in supporting health development[11]. All components have been fulfilled. Only the human
resource component remains an obstacle in Kendal district. As stated in Table 1, where is
human resources 36,4% Less; 54,5% Enough and just 9,1% Fulfilled.
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Regulation of the Ministry of Health of Republic Indonesia number 97 2015 on health
information system has a roadmap for 2015-2019. There are regulations concerning
district/city governments have the authority to manage and develop a district/city using
health information systems [12]. The Health office in Kendal already has a SIP application
to support regional health information systems. However, the regional health information
system has not been integrated with SIM RS. This related to the limited human resources of
the health service. No official verifies it.

Health information systems (HIS) effectively reduce costs in health care delivery and
medical error and increase clinicians' productivity [13]. The research site also felt this. The
information system that is run makes it easier in hospital management, but human resources
are still limited. Medical personnel, such as nurses, do not want to input medical report data
when services are performed. |

Government policies on the development of information systems already exist, but in its
implementation, there are still many obstacles. The developed health information systems,
both central and regional levels, cannot be fully utilized due to limitations of the system
being developed, regional capabilities, and human resources[14]. According to information
from informants, “There is no roadmap of local regulations regarding the application oh
information systems. There is only a roadmap from the ministry of Health. In the strategic
plan, the health department has included it”.

“The problem felt by the central information system is still not integrated, each
program has its own system, so there is still double data." We hoped that the central
government would not make their applications, for example, TB reporting problems, TB
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officer must have to input data in the SITT application and SIP. It has become less effective.
The SIM GOS RS application, SIKDA Generic offered by the government, is not yet
fulfilling the regional need. Besides, the price is also quite high.
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In principle, the application system in the main unit must be able to communicate with
the integration applications in the data and information Center (data communication and data
warehouse). However, this is still not optimal because it is still at the coordination stage of
integration development. In addition, mechanisms/procedures related to one-door information
are not yet available. This is a cause of data duplication and is one of the factors in the
difficulty of developing health information systems in regions that can be integrated with
national health information systems [12].

The district health office has the task of managing data and information obtained from
Puskesmas, hospitals and other health service facilities. In this regard, the city or district
health office needs good management of the health information system so that government
policy decisions can be more appropriate according to the needs of the region[14]. Kendal
health office requires regional regulations, the fulfillment of human resources, and joint
commitment to data integration.

The location of research which is ready to support smart city is the regional public
hospital (RSUD). However, the menu provided by the health office is very simple. Hospital
is ready for data if the health office or government requests data. RSUD is ready for bridging

data RSUD has implemented online services. There are 20 modules in the information
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systems. Inpatient e-RM has been running, outpatient e-RM has begun to be used, room
availability data has also been connected with PSC alert 119 and the RSUD website.
Application for bed availability. This information system is considered to have met the
minimum requirements of the Ministry of Health. However, in the implementation of human
resources, special officers in the service do not provide input data yet. Nurses still input the
work, so it is less than optimal because of the double task.

Some obstacles related to human resources become almost the same picture both at
central and regional levels. The quantity and quality of human resources still do not meet the

(e ted [A31]:

(Commented [A32]:

Commented [A33]: Not clear here. What is the main idea you
want to say here?

A7 N N

needs. The ability to conduct management and analysis of health data is still lacking[12]. The
situation in Kendal district is by research conducted in 2016 in the central java provincial
health office, indicating that the quality of human resources in the information system in
Central Java Province is still low. It is due to the low appreciation of the importance of
information so that the human resources assigned to SIK (Sistem Informasi Kesehatan) do
not have the capacity. PP46 concerning SIK article 51 paragraph (2) states that human
resources that manage SIK must have competence in the fields of statistics, computers, and
epidemiology[15]. Human resources in Kendal District hospitals and health services are by
competencies, while in the health department is limited in quantity. The officers in the

Puskesmas still not have a required competence. Whereas in the clinic not realizing the
importance of information systems, human resources still limited.

3 Conclusion

In general, the description of information systems that are running at this time is
still fragmented. Each program has a database that stands alone. This has implications
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for the difficulty of meeting the needs of composite information that must correlate two
or more databases. In addition, to the problem of data integrity that can occur, this
condition results in a higher administrative burden ratio in health service facilities. It
will indirectly have an impact on the disruption of the performance of public services.




Difficult access to data on systems that are not integrated will be an obstacle in
providing information so that evidence-based management of public health programs is
difficult[12]. How to make an information system can improve the performance of
health services and how to present a system that provides information quickly and
accurately to the district health office, we must know [16].

It is hoped that the community can take advantage of health service applications
that are available in Kendal district, namely PSC 119 SIAGA Kendal district and Griya
Sehat (traditional treatment). Local government can socialize PSC 119 alert and
traditional health services to all elements of the community. Local government needs to
make regulations on health information systems that are integrated with services in the
district. In addition, the government should provide an information system that is by
needs, make rules about the single data system, and to meet the quantity shortage of
human resources. It is necessary to add human resources in health services (meet human
resources needs), to improve human resources competency needs to be done periodic
staff capacity building training. The private clinic must implement the same information
system as the government so that the data becomes one unit.

In addition, the government should provide information systems that are by needs,
make rules about the single data system, and to meet the quantity shortage of human
resources. It is necessary to add HR in health services (meet human resources needs), to
improve HR competency needs to be done periodic staff capacity building training.
Private clinics are expected to implement the same information system as the
government so that the data becomes one unit.
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