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Abstract— The application of digital technology in the port health quarantine sector is a strategic step in increasing the
effectiveness of official ship boarding activities. This research aims to analyze the implementation of the EQSHA
(Electronic Quarantine Sanitation Health and Assessment) application at the Tanjung Priok Health Quarantine Center
(BBKK) and measure the improvement in service performance after implementing the system. The research method
used is a quantitative and qualitative descriptive method with a case study approach. Data collection was carried out
through observation, interviews, documentation studies, and distributing questionnaires to operational officers using the
EQSHA application. Data analysis was carried out by comparing service performance indicators before and after
application implementation. The research results show that implementing the EQSHA application provides a very high
increase in service performance. Based on the evaluation results, the level of service effectiveness increased by 89%,
the speed of the official ship inspection and boarding process increased by 87%, the accuracy of recording health data
reached 92%, and the efficiency of real-time reporting and monitoring increased by 90%. Apart from that, the EQSHA
application is able to reduce the use of manual documents and speed up the data validation process between work units.
This system also supports service transparency and makes decision making easier in port health quarantine activities.
Even though there are still obstacles in the form of limited internet networks and user adaptation to the new system,
overall the implementation of the EQSHA application has proven to be able to significantly improve the quality and
performance of services in supporting official ship boarding activities at BBKK Tanjung Priok.
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1. INTRODUCTION

Official ship boarding activities are an important part of port health supervision which aims to prevent the entry and exit
of infectious diseases through sea routes (Zhang et al., 2021). Digital transformation in the health sector has become a
major factor in increasing the effectiveness and efficiency of public services. The application of digital technology can
improve service quality and patient safety through structured and sustainable integration of information technology (Hu
et al., 2025).

The use of digital technology in health monitoring has been proven to be able to increase the accuracy and
speed of decision making in port health services. Digital technology-based interventions are also able to significantly
improve the safety and efficiency of health services (Insani et al., 2025).

In the context of biosecurity, digital systems have an important role in supporting early detection and control
of transregional infectious diseases. Digital technology is becoming a major element in the modern global health
security system (Liu & Qian, 2025).

The implementation of the health quarantine information system at ports is starting to develop to improve
coordination between related agencies. A centralized information system is able to increase the effectiveness of data
management and ship health services (Pratama et al., 2022). Digitalization of the ship health inspection process also has
an impact on increasing the operational efficiency of port services. The use of analytical technology can improve the
quality of ship health monitoring more quickly and accurately (Sandra et al., 2025).

Application-based digital systems enable administrative processes to be more transparent and integrated.
Implementing a digital system can make it easier to issue ship health documents quickly and accurately (Situmorang et
al., 2025). The use of a single submission system in ship health quarantine services is also able to simplify the
administration process and speed up data validation between work units (Wau et al., 2025).

The development of artificial intelligence technology in the health sector is increasingly developing and is
being used to support early warning systems for infectious diseases. Al technology can help increase the effectiveness
of digital health monitoring (El Morr et al., 2024).

In addition, the digital twin concept is starting to be applied in modern health systems to increase the ability to
simulate and predict health conditions more accurately (Katsoulakis et al., 2024). Global biosecurity efforts are also
being strengthened through the integration of digital technology in health systems. Technology-based biosecurity
systems can increase preparedness for global health threats (Militzer et al., 2023).

Surveillance of infectious diseases requires a strong and integrated surveillance system to be able to increase
early detection of potential disease spread (Hao et al., 2022). The COVID-19 pandemic has become a momentum for
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accelerating digital transformation in the health sector in various countries. Digital technology plays an important role
in supporting global pandemic management (Ting et al., 2021).

The concept of digital health includes various aspects of technology that support health services, such as
information systems, mobile applications, and data-based technology (Fatehi et al., 2020).

The development of digital technology has also had a significant impact on the international travel health
monitoring system. Digital technology helps track and control the spread of disease more effectively (Whitelaw et al.,
2021). The use of digital technology in public health is increasingly widespread because it is able to support data-based
decision making in public health services (Budd et al., 2021). The COVID-19 pandemic has also accelerated the
adoption of digital systems in global health services, thereby encouraging a digital revolution in the modern health
sector (Keesara et al., 2021).

The implementation of digital technology in the health sector cannot be separated from various challenges,
such as limited infrastructure, user readiness, and adaptation of technology-based work systems (Kruse et al., 2021).
The use of digital technology in the context of biological risk must also be accompanied by good risk management so
that its application can run safely and optimally (Sandbrink, 2023). Digitalization of health services as a whole can
increase the effectiveness and efficiency of services so that the quality of health services becomes better and more
responsive (lyengar et al., 2022).

Based on this description, the implementation of the EQSHA (Electronic Quarantine Sanitation Health and
Assessment) application at BBKK Tanjung Priok is a form of digital innovation in supporting official ship boarding
activities. This application is expected to be able to increase service effectiveness, speed up the ship health inspection
process, increase data accuracy, and support the port health quarantine service system

2. RESEARCH METHODOLOGY

This research uses a mixed descriptive approach (mixed-method), namely a combination of qualitative and quantitative
with case studies. This approach was chosen to get a comprehensive picture of the performance of implementing the
EQSHA application in supporting official ship boarding activities.

2.1 Population and Sample

The research population includes all health quarantine operational officers who use the EQSHA application in official
ship boarding activities, namely 42 officers.

a. Quantitative questionnaire sample: All operational officers (n = 42) were used as the full sample because the number
was relatively small.

b. Qualitative interview sample: A total of 10 officers were selected purposively, based on experience and intensity of
application use.

2.2 Research Variables
The research variables focus on the performance of health quarantine services, including:

Service effectiveness: speed of the ship inspection and boarding process.
Data recording accuracy: manual vs digital recorded data errors.

Reporting efficiency: time required for real-time validation and reporting.
Data transparency and integration: level of coordination between work units.

cooe

2.3 Data Collection Procedures
Data collection carried out includes:

a. Quantitative collection: Officers complete a questionnaire regarding perceptions of performance, speed, and
efficiency of using EQSHA.

b. Qualitative collection: In-depth interviews were conducted to identify obstacles, experiences and suggestions for
improving the system.

c. Observations: The research team observed the ship boarding process for a full month to record service times,
recording accuracy and digital data flow.

2.4 Data Analysis
To determine the results, data analysis was conducted, including:
a. Quantitative Data

Processed using descriptive statistics (average, percentage, and performance improvement) to compare indicators before
and after the EQSHA implementation. For example, the percentage increase in service speed was calculated from the
average ship boarding time before and after the application was implemented.
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b. Qualitative Data

Processed using thematic analysis to identify key themes related to experiences, challenges, and recommendations for
application improvements. The results of the qualitative analysis were then used to explain and complement the
quantitative findings.

Data Collection

I

Data Analysis

]

System Implementation

l

Performance Assessment

Figure 1. Research Stage

Figure 1 The following is a picture of the research flow that will be carried out at each stage of the research.

3. RESULTS AND DISCUSSION

After going through several stages of collecting data, analyzing data in the field, then implementing the system, the
resulting model is as follows:

3.1 Implementation of the EQSHA Application in Official Ship Boarding Activities

The EQSHA (Electronic Quarantine Sanitation Health and Assessment) application is implemented at the Tanjung
Priok Port Authority (BBKK) as a digital system that supports integrated ship quarantine health services. This system is
used for inputting ship health data, checking sanitation documents, validating crew health, and reporting test results in
real-time.

Figure 2. EQSHA (Electronic Quarantine Sanitation Health and Assessment) Application
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Figure 2 Menu display on the front page of the EQSHA (Electronic Quarantine Sanitation Health and
Assessment) Application at Tanjung Priok Port Authority (BBKK)

The Ship Inspection in Quarantine menu is used to support the implementation of ship inspections for health quarantine.
At this stage, officers verify the ship's identity, shipping history, ship health documents, the ship's general condition,
and health risk factors that could potentially pose a threat to public health. Inspection results are recorded digitally
through the EQSHA application, facilitating the decision-making process regarding necessary quarantine measures.
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Figure 3. BO 1 Ship Inspection in Quarantine

Figure 3 The following is a display of the input results from the BO 1 Ship Inspection in Quarantine menu
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The Ship Hygiene and Sanitation Inspection menu is used to inspect the ship's hygiene and sanitation aspects. The
inspection includes the condition of the ship's galley, food storage areas, clean water supply system, waste management,
sanitation facilities, and disease vector control. The primary objective of this inspection is to ensure the ship meets
health and sanitation standards as stipulated in national regulations and the International Health Regulations (IHR).
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Figure 4. BO 2 Ship Hygiene and Sanitation Inspection

Figure 4 The following is a display of the input results from the BO 2 Ship Hygiene and Sanitation Inspection

Ship Inspection menu
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The Ship Renewal SSCEC / SSCC menu is used for the issuance or renewal of ship sanitation certificates in the form of
a Ship Sanitation Control Exemption Certificate (SSCEC) or Ship Sanitation Control Certificate (SSCC). These
certificates are issued based on the results of sanitation inspections conducted by officers. The EQSHA application
facilitates data verification, documentation of inspection results, and electronic certificate issuance, ensuring faster,
more accurate, and well-documented data.
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Figure 5. BO 2 Ship Renewal SSCEC / SSCC
Figure 5 The following is a display of the input results from the BO 2 Ship Renewal SSCEC / SSCC Ship
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The Ship Health Inspection on Crew and Passengers menu is used to conduct health checks on crew members and
passengers. The examination includes identifying symptoms of infectious diseases, travel health history, vaccination
status, and other health risk factors. The examination data is recorded in the EQSHA system to support surveillance
activities and early detection of potential public health incidents.
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Figure 6. BO 3 Ship Health Ins

pection menu on Crew and Passengers

Figure 6 The following is a display of the input results from the BO 3 Ship Health Inspection menu on Crew

and Passengers
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The Ship Medical Supplies Inspection menu is used to check the availability and suitability of medicines and medical
equipment on board. Inspections cover the type of medication, quantity supplied, expiration date, storage conditions,
and completeness of first aid equipment. This inspection aims to ensure the ship has adequate health facilities during the

voyage and is capable of handling health emergencies on board.
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b_Dexamethaswne | Cukup Encugh |  Tudsk No [ Bak Good | Ada | Yes
H Alat | Imstromen & Baian

3 Emergency Kn Cukup / Enough Tudak ' No Bak | Good Tudak ' No

b Bahan  (Deunfekian Kaa Pembale. Kaw Cukup / Enough Tadak /No Bak / Good Ada/ Yes

Stenl dll)
1| APD skcer Swrung Tasgan Kacanam dl) | Cukup . Encush Tadak ' No Bak / Good Ads Yes
Nahkoda Kapten Pemeriksa
{ SURYO HANDOKO ) ( dr SAHAT HOLONG PARDOMUAN, M Kas )

Figure 7. BO 3 Ship Medical Supplies Inspection

Figure 7 The following is a display of the input results from the BO 3 Ship Medical Supplies Inspection menu
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The Commaodity Sample Collection (If Required) menu is used to support commodity sampling activities if indications
of health risk factors requiring further laboratory testing are found. Samples that can be collected include clean water,
food, beverages, waste, or other commaodities that have the potential to transmit disease. The entire sampling process is
recorded in the EQSHA application, facilitating tracking, laboratory testing, and follow-up on inspection results.

Kementerian Kesehatan

' Direktorat Jenderal
. Kemenkes Penanggulangan Penyakit
b :
"
L

FORMULIR PENGAMBILAN SAMPEL KOMODITI OMKA

L DATA UMUM
1

Numa Exporter / Importer RAFFI AHMAD
| Alamat Exporter / Importer JL. ANDARA LEBAK BULUS JAKATA SELATAN DEPOK
3 Nuna Penanggung Jawab NAGITA SLAVINA
Merek Dagang RANS
5 Kode Produksi QWERT-0987-123
6 Jenis Komoditi OMKA KOSMETIK
7. Bahan Baku MINYAK
8 Bahan Tambaban AIR
9 Bahan Kemasan Produk Jadi BOTOL
10 Tanggal Pengambilan 177042028
11 Petiigas Pengambil Sampel CUKUP SUGIANTO, §ST
12.  No. Surat Tugas 99/ OMKA / IV /2028

13 Tanggal Tugas 17/04/202%

*) Jika sampel yang diambil berupa produk jadi

I PENGAMBILAN SAMPEL KOMODITI OMKA
Wadah Tempat s
No. Jenis Sampel Jam Pengambilan Jumiah Sampel Ket.
| KOSMETIK 14:02.00 il BOTOL QOOD PRODUK
2 KOSMETIK 14:34.00 2 BOTOL GOOD
¥ 5
4
[
Mengetahu, Tanjung Priok, 17/04/202%
Perusahaan Pemilik Komodat Petugas Pengambil Sampel

(CUKLUP SUGIANTO, S5T)
NIP 1987090320091 21002

(RAFFI AHMAD)

(EVI MARIA, S.Farm)
NIP. 198309 30200401 2001

Figure 8. Commodity Sample Collection (If Required)

Figure 8 The following is a display of the input results from the Commodity Sample Collection menu (If
Required)

This form process occurs because officers record digitally through the EQSHA application, including inputting the
officer's email so that the data will be automatically entered into the officer's email to facilitate the data collection
process in the field and decision-making regarding the necessary quarantine measures. These six menus form an
integrated Boarding Official service flow within the EQSHA application. The process begins with ship quarantine
inspections, hygiene and sanitation inspections, issuance of ship sanitation certificates, crew and passenger health
checks, medication and medical equipment checks, and commodity sampling if necessary. Integrating all processes
within a single digital platform improves service effectiveness, data accuracy, reporting speed, inspection process
transparency, and supports real-time decision-making within the Tanjung Priok BBKK.
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3.2 Service Performance Measurement Results

Based on the analysis of quantitative data from 42 operational staff respondents, the following results indicate
improvements in service performance after implementing the EQSHA application:

Table 1. Service Performance Measurement

Performance Indicators Before EQSHA After EQSHA Percentage Improvement
Speed of the ship boarding process 65% 87% 22%
Service effectiveness 67% 89% 22%
Accuracy of health data recording 70% 92% 22%
Reporting and monitoring efficiency 68% 90% 22%
Data transparency and integration 66% 88% 22%

The research results showed that the highest performance indicator was health data recording accuracy, reaching 92%.
This demonstrates that the use of a digital system can minimize data recording errors that were previously common in
manual processes. Furthermore, reporting and monitoring efficiency increased to 90% because examination data can be
directly monitored by officers and management through the EQSHA system. The speed of the ship's official boarding
process also increased to 87% because document validation was carried out digitally and integrated.

4. CONCLUSION

Based on research results, the implementation of the Electronic Quarantine Sanitation Health and Assessment (EQSHA)
application at the Tanjung Priok Health Quarantine Center (BBKK) has proven to be able to support the implementation
of ship boarding officials more effectively, efficiently, and integratedly. The digitization of the inspection process
through the Ship Inspection in Quarantine, Ship Hygiene and Sanitation Inspection, Ship Renewal SSCEC/SSCC, Ship
Health Inspection on Crew and Passengers, Ship Medical Supplies Inspection, and Commodity Sample Collection
menus has improved the quality of port health quarantine services. The study results show that the implementation of
the EQSHA application has significantly improved performance, marked by an 89% increase in service effectiveness,
an 87% increase in official boarding process speed, a 92% increase in health data recording accuracy, a 90% increase in
reporting efficiency and real-time monitoring, and an 88% increase in data transparency and integration. These
achievements demonstrate that the digital system is able to reduce manual administrative processes, minimize data
recording errors, and accelerate decision-making by officers. In addition to improving operational performance, the
EQSHA application also supports strengthening port health monitoring functions through centralized, documented, and
easily accessible data management. This system facilitates real-time monitoring, evaluation, and reporting of ship
inspection results, thus supporting efforts to prevent and control public health risks in port areas. Although some
challenges remain, such as limited internet access and the need to improve user competency, overall, the EQSHA
application has made a significant contribution to the digital transformation of health quarantine services. Therefore,
further development through technological infrastructure enhancements, integration with the national health system, and
ongoing training for officers is necessary to optimize the use of the EQSHA application as a modern, responsive, and
sustainable port health service system.
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