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Since the first time it was discovered in 2019, COVID-19 has been the major
threat to public health. Surveillance is considered to be one of the main pillars
in dealing with the pandemic as it enhances the efforts of prevention and
control of COVID-19. This study aimed to develop COVID-19 surveillance
system at Universitas Airlangga that play a great importance in detecting and
monitoring of COVID-19 status among its academias. This study refers to
system approach which include system analysis and system design. System
analysis was conducted by describing it into its components, namely input,
process, and output. The results from system analysis are then utilized to the
system design. The surveillance system collects and analyzes data which
resulted to epidemiological information and recommendation. The result from
the monitoring then utilized as an effort to enhance the coordination for
epidemic preparedness in the institution. This study concludes that the
COVID-19 surveillance system model in this institution monitors the

COVID-19 status and associated risk factors of the sub-population within
the institution. The information generated is used by decision-makers for
early detection and monitoring of COVID-19 status.
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1. INTRODUCTION

The first reported case of Coronavirus disease 2019 (COVID-19) in Wuhan, China on December 31,
2019 has spread to various countries. Up to April 27, 2020, the global confirmed cases of COVID-19 have
reached to 2,810,325 cases. There were 193,825 deaths due to COVID-19 with a mortality rate of 3.34%. This
disease has spread to 213 countries and World Health Organization (WHO) has declared it a public health
emergency of international concern [1].

The first case of COVID-19 in Indonesia was officially reported on March 2, 2020. Data on the official
website of the Ministry of Health of the Republic of Indonesia shows that the confirmed cases of COVID-19
in Indonesia as of April 27, 2020 have reached 8,882 cases, with a death toll of as much as 743 people and
1,107 people recovered [2]. The death rate for COVID-19 cases in Indonesia is 8.7% of cases and this death
rate is higher than the global COVID-19 death rate. COVID-19 cases have been reported by the Provinces
in Indonesia (34 Provinces) and the President of the Republic of Indonesia has declared the status of the
COVID-19 disease to be an emergency response stage since March 17, 2020 [2].
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The number of COVID-19 cases in Indonesia may still increase. On the other hand, COVID-19 tests
only reached 703 per 1,000,000 population. This figure is low compared to other countries and is still below
the standards set by WHO [3]. In addition, the COVID-19 disease has caused fear and anxiety in the
community, which can lead to mental health problems [4], [5]. Increased recognition of the threat to public
health posed by the COVID-19 pandemic has prompted the development of strategies for preventing and
controlling the disease. The support and participation of community components is expected to play a role in
efforts to find and monitor COVID-19 in the community. This collaboration can include the community,
government and academia.

Surveillance is one of the main pillars in dealing with the pandemic [6], [7]. Surveillance is a systematic
process starting from the collection, processing, analysis, and interpretation of data which plays an important role
in decision making. During the pandemic, COVID-19 surveillance is intended as a basic goal in determining
public policies which are finally decided to decide on transmission and control and death due to COVID-19.

The surveillance of COVID-19 requires a good quality attribute system, including
representativeness [8]. Surveillance with high representativeness indicates that the surveillance data can
represent the population being monitored by the surveillance. Representativeness can be achieved through
the number of surveillance data sources and multi-sector collaboration, such as government, private sector,
academia, media, and society [9]. The development of surveillance systems in these components plays a role
as a sub-system of the surveillance program, which is expected to complement surveillance data by monitoring
specific sub-populations. Monitoring these sub-populations is expected to complement surveillance program
data and improve the representativeness of the system, making COVID-19 prevention and control efforts more
effective and efficient [10].

Universitas Airlangga, Indonesia as an educational institution has developed COVID-19 surveillance
to unify the health status of its civitas. Established in 1954, Universitas Airlangga in 2020 is ranked #651-700
the best universities in the world and is among the five best universities in Indonesia according to the QS world
university ranking. The data profile shows that Universitas Airlangga has 39,414 students, 1,522 lecturers, and
2,002 administrative staff [11]. The mobilization and activities of lecturers and students have a risk of
contracting and transmitting COVID-19.

This research aims to develop a COVID-19 surveillance model in institutions for early detection and
monitoring of COVID-19 status and its risk factors. The development of COVID-19 surveillance at Universitas
Airlangga, aims to detect the status and monitoring of COVID-19 in Universitas Airlangga academias which
includes students, lecturers and administrative staff. The developed surveillance model monitors COVID-19
cases and their associated risk factors, so that the information generated can be reported to the supra system
for prevention and control efforts. The resulting model has the potential to be replicated and applied in other
institutions.

2. RESEARCH METHOD

This study refers to system approach which include system analysis and system design. System
analysis was conducted by describing into its components, namely input, process, and output. Input analysis
was done through the identification of resources needed in order to conduct surveillance activities in the
institution. Furthermore, process analysis was done through the identification of stages and activities to obtain
information about COVID-19. Output analysis was done through the identification of obtained information
about COVID-19 status and recommendation.

This research developed a surveillance system for Universitas Airlangga, Indonesia academia. The
development of this system uses qualitative data obtained from the results of online discussions attended by
academics from the Department of Epidemiology and the Department of Biostatistics and Population Studies,
Faculty of Public Health, Universitas Airlangga, Indonesia.

System design is defined as the design of the system elements which obtained from system analysis
to the system flow through context diagram and data flow diagram. Context diagram and data flow diagram
are utilized as methods to describe system to the graph that figure the functional relationship and procedural
components which include in the system. Data flow diagram provides a clear picture and a comprehensive
design regarding the data flow within the software which needed to develop a software. The development of
COVID-19 surveillance software was carried out by the Directorate of Information Systems, Universitas
Airlangga, Indonesia. The operational definition of COVID-19 status refers to the Guidelines for Prevention
and Control of COVID-19 issued by the Ministry of Health of the Republic of Indonesia.

The surveillance system development was a mandatory activity from the rector of the university based
on Rector’s Decree Number 09/UN3/2021 considering the inauguration of COVID-19 task force in Universitas
Airlangga. The subject of this study is surveillance system and not human, thus the ethical review was not
required.
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3. RESULTS AND DISCUSSION
3.1. Results

The surveillance system development refers to the components which include data collection and data
analysis which resulted to epidemiological information and recommendation. This system monitors the
COVID-19 status of the academia in Universitas Airlangga, Indonesia. The result from the monitoring then is
utilized as an effort to enhance the coordination for epidemic preparedness in the institution. The model of the
surveillance system in the institution can be seen in Figure 1.

Data collection was carried out by the civitas based on the recommendation of the university leaders.
This civitas data has been recorded in the CyberCampus database which contains a unique identity number and
data on the characteristics of Universitas Airlangga, Indonesia academia. They enter a unique identity number
based on their status, namely student identification numbers or employee identification numbers for lecturers
and staff. After entering the unique identity number, the civitas are obliged to input the data on risk factor of
COVID-19 infection which include history on travelling and close contact with infected person. This
surveillance system also collects the data on symptoms and comorbidities of the civitas.

The data that have been collected then are analyzed to obtain the information on COVID-19 status.
The result is referred to the guidelines for prevention and control of COVID-19 issued by the Ministry of Health
of the Republic of Indonesia that classifies the status to five categories: i) healthy, ii) non COVID-19 infection,
iii) people without symptoms, iv) people under monitoring, and v) patient under surveillance. This system also
describes epidemiological information which include person, place, and time. The information is further
categorized based on faculty, comorbidities, and symptoms.

The epidemiological information that has been obtained would be coincided with the
recommendations. The recommendations were made specific for every status of COVID-19. The
recommendations can be seen in Table 1. The data entry in this surveillance are conducted on a frequent basis.
The data entry is also carried out whenever there is any change in the occurrence of risk factor of COVID-19
infection among the civitas, for instance, if the civitas are required to travel to another city or country, or when
the civitas are reported to have close contact with infected person.

The epidemiological information that has been obtained then be shown in the dashboard that are
accessible to COVID-19 task force and leaders in the university. The information includes the number of civitas
that are healthy, non-COVID-19, infected but without symptoms, under monitoring, and under surveillance.
This information is then utilized to develop an evidence-based policy in the university, for instance the work
from home policy, as a strategy to prevent and control COVID-19 infection in the university.

This surveillance system also serves the monitoring of health of the academia. Surveillance officers
in each faculty will contact academia that are stated as people without symptoms, people under monitoring,
patience under supervision. People that are considered as people without symptoms, people under monitoring,
patient under supervision are asked to fill out a follow-up form. The form contains suggestions for self-isolation
for 14 days, checking with a doctor/health center/hospital, reporting health conditions to the district health
office, conveying information about health conditions to close contacts for the previous 14 days, and submitting
polymerase chain reaction test results. Surveillance officers at the university level will periodically report the
results of the surveillance to the District Health Office and provide feedback to each faculty for follow-up.

In implementing this surveillance system, a coordination was carried out with surveillance officers at
the university level, faculties, volunteers, and the relevant city and provincial health offices. In each faculty,
there are surveillance officers who are assisted by volunteers to implement the surveillance system.
Surveillance officers and volunteers will coordinate with surveillance officers at the university level. In
addition, they are tasked with monitoring and contacting academics who have people without symptoms,
people under monitoring, patience under supervision status. Surveillance officers at the university level will
coordinate with the relevant health offices.

3.2. Discussion
3.2.1. Data collection

The surveillance system was developed by using a unique code in accordance with the guidelines
developed by WHO [12]. This was also implemented in China to overcome the spread of
COVID-19 there [13]. The use of unique codes in surveillance and information systems will provide accurate,
timely, and valid data. The existence of a unique code can be used easily to connect to the database [14].

The population monitored in this study was the entire academia, namely students, lecturers, and staffs.
Having a clear target population can make it easier to monitor the condition of each individual in the population.
The clarity of the population being monitored makes indicators of the impact of the surveillance system easier
to achieve [15], [16]. The surveillance developed can be used to monitor the health condition of the academic
community at any time.

The data collected by the researcher in the form of individual characteristics, travel history, contact
history, health conditions, and comorbid conditions. Consistent recording of epidemiological information is

COVID-19 surveillance in educational institution as an early ... (Arief Hargono)



1396 O

ISSN: 2252-8806

important for understanding transmission, risks of geographic spread, routes of transmission, and risk factors for
infection. In addition, the data collected in such surveillance can provide a basis for epidemiological modeling
that can inform the planning of response and containment efforts to reduce the disease burden. In addition, detailed
information provided in real time is essential for deciding where to prioritize surveillance [17]. Accurate and
evolving collection of surveillance data can be used to build planning, modeling, and epidemiological studies to
better inform policy makers. The epidemic is growing rapidly, so it is necessary to build a computing
infrastructure that can handle the increase in cases. Sharing accurate and evolving data is essential to evaluate and

maintain accurate case reporting during this COVID-19 outbreak [17], [18].
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Figure 1. Data flow diagram of COVID-19 surveillance in educational institution
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Table 1. Recommendation according to guidelines for prevention and control of COVID-19
Status Recommendation
Health 1.Wash your hands with soap and running water often
2.Implement cough etiquette
3.Consume foods with balanced nutrition
4.Do not consume undercooked meat
5.Do not smoke
6.Enough rest
7.Get regular exercise
8.If you do not need to, do not leave the house
9.1f you leave the house, wear a mask and do not use mass transportation
10.Keep 1-2 meters distance from other people
Pain may not be 1.Go to a health care facility wearing a mask and not using mass transportation
COVID-19 2.Take medication given by health workers
3.Wash your hands with soap and running water often
4.Applying cough etiquette
5.Eat a balanced nutritional diet
6.Do not eat undercooked meat
7.Do not smoke
8.Get enough rest
9.Regular exercise
10.1f you do not need to, do not leave the house
11.When leaving the house using a mask and not using mass transportation
12.Keep 1-2 meters distance from other people
People without 1.Self-quarantine for 14 days. Separate room with sufficient lighting. Separating cutlery, bathing, and
symptoms: worship. Use a mask when leaving the room.
2. If during the quarantine period there are symptoms but are not congested, come to the nearest health
service facility wearing a mask and do not take mass public transportation. If there are symptoms of
shortness of breath, come to the COVID-19 Referral Hospital or call the COVID-19 hotline for assistance
(telemedicine)
3.Wash your hands with soap and running water often
4.Implement cough etiquette
5.Consume foods with balanced nutrition
6.Do not consume undercooked meat
7.Do not smoke
8.Enough rest
1.Get regular exercise
2.Keep 1-2 meters distance from other people
People in monitoring 1. Self-quarantine for 14 days. Separate room with sufficient lighting. Separating cutlery, bathing, and
worship. Use a mask when leaving the room
2.Measure daily body temperature
3.If during isolation the symptoms become more severe and short, come to the COVID-19 Referral
Hospital or call the COVID-19 hotline for assistance. If you go alone, don't forget to wear a mask and don't
take mass public transportation
4.Wash your hands with soap and running water often
5.Implement cough etiquette
6.Consume foods with balanced nutrition
7.Do not consume undercooked meat
8.Do not smoke
9.Enough rest
10.Get regular exercise
11.Keep 1-2 meters distance from other people
12.1t is advisable to report to the local Health Office on the hotline number provided for reporting
Patient under Come to the COVID-19 Referral Hospital or call the COVID-19 hotline for assistance. If you go alone,
surveillance don't forget to wear a mask and don't take mass public transportation.

3.2.2. Data analysis

Most countries need to significantly strengthen surveillance capacity to rapidly identify COVID-19
cases, follow up on their contacts, and to monitor disease trends over time. Comprehensive national
surveillance for COVID-19 will require adaptation and strengthening of existing national systems where
necessary and additional surveillance capacity building are needed [16]. This is one of the foundations for
developing an institutional-based surveillance system so that it can be synergized with government programs
in suppressing the spread of COVID-19 in Indonesia.

The surveillance systems that are developed using digital technology allows us to make quick reports at
any time. The use of information technology allows surveillance to provide easy feedback to each faculty for
follow-up. The surveillance system produces outputs in the form of the number of academicians who have not
filled out surveillance, how many healthy academicians, people without symptoms, people under monitoring,
patience under supervision. The use of information technology for rapid reporting, data management, and analysis
will greatly assist in strengthening ongoing surveillance systems [16]. Considering the potential for the rapid
exponential growth of COVID-19 cases in the population, new cases should be identified, reported, and data
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included in the epidemiological analysis within 24 hours. National authorities should consider including COVID-
19 as a mandatory notified disease with requirements for prompt reporting [16].

The data flow system shows the existence of several datasets that are connected to form a database.
Surveillance relies on accurate and up to date databases [19], [20]. The quality of the database reflects the
quality of the surveillance system. In addition, databases collected in surveillance make it easier to identify
identified individuals in the population [21]. Databases can be developed for decision making and can estimate
the magnitude of the problem and prevention efforts [9].

3.2.3. Epidemiological information

It is important to collect comorbidities data because several studies have shown that individuals with
hypertension, respiratory system disease, and cardiovascular disease are risk factors for experiencing severity
when suffering from COVID-19 [22]. Knowledge of these risk factors can be a resource for clinicians in the
initial medical management of patients according to COVID-19 [23]. Information about the individual's
symptoms and history of close contact is also very crucial. COVID-19 presents with non-specific clinical
manifestations, so the diagnosis depends on epidemiological factors and a history of close contact. Close
contact history can be used to detect asymptomatic people [24]. In addition, the information we collect is travel
history. Travel history is important to know because it can predict the spread of disease. Travel history includes
whether the individual is from a high-risk area or traveling from an area affected by COVID 19 as we know
that travel restrictions can hinder the spread of the COVID-19 disease [25].

COVID-19 surveillance and investigation activities are a series of activities that are aligned to help
provide detailed insight into the epidemiological characteristics of COVID-19 [26]. Epidemiological
information data can be used to help understand the spread, severity, spectrum of disease and impact on society
[26], [27]. Epidemiological information can serve monitor trends and case detection from COVID-19 [28]. In
addition, this epidemiological information can be used to conduct risk assessments and prepare for epidemic
preparedness and response [16]. Information on trends in endemic diseases can also be used for disease control
purposes, and to provide information that can be used to evaluate the impact of disease prevention and control
programs [15]. This information can be used to monitor the impact of the COVID-19 pandemic on the national
health care system such as the number of beds and the number of ventilators in hospitals [29]. This surveillance
can also be used to determine the risk that a person (personal risk assessment) can be declared healthy or low
risk so that they are allowed to work from the office or have a high risk so that the person is not highly
recommended to work from the office.

3.2.4. Recommendations for each COVID-19 status

The recommendations given in the surveillance system were made specific for every status of
COVID-19 based on guidelines from the Indonesian Ministry of Health and WHO [30]-[32].
Recommendations are given with the aim of providing information to the academic community what needs to
be done. In addition, the purpose of this recommendation is to improve the surveillance and response system
for COVID-19 disease based on priority areas and categories and to inhibit the spread of the COVID-19
pandemic and can be used as a personal risk assessment for screening working directly from campus.
Recommendations are very important to improve disease surveillance and response systems [15], [33], [34].

3.2.5. Monitoring

The reporting and feedback system will facilitate and support the implementation of the surveillance
system as well as to improve the quality of the surveillance system [15]. In addition to reporting and feedback,
a monitoring system is also carried out. The surveillance strategy carried out by Universitas Airlangga,
Indonesia can be used as a containment strategy that contributes to the increase in confirmed cases. Rapid
identification and active monitoring of other contacts have been effective in suppressing outbreak expansion
and have implications for other countries experiencing outbreaks [28], [35]. Strong comprehensive surveillance
must be maintained so that new cases and clusters of COVID-19 are detected quickly and before the spread of
the disease occurs. Surveillance systems should be geographically comprehensive and cover all people and
communities at risk. Surveillance for vulnerable or high-risk populations should be increased [16]. A more in-
depth analysis of age, sex, comorbidities and risk factors, symptomatology and severity should also be analyzed
periodically. Routine analysis reports should also be reported to the government [36].

3.2.6. Coordination for epidemic preparedness

The Department of Health, as a public health authority for decision makers, will coordinate with the
central government as a national coordination enabling all levels of the public health response (i.e. local,
intermediate and national) to collect and share public health information to detect, monitor, control and prevent
the occurrence and spread of public health events [37]. District/city surveillance officers and provincial
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surveillance officers are expected to be able to communicate, coordinate and evaluate every day to see
developments and make decisions in the field. Notifications to the health office are intended to coordinate close
contact/people with symptoms and people under monitoring [30].

One of the challenges in implementing public health surveillance is coordination. The discordance of
officers' capacities, duties and responsibilities will disrupt the coordination. Coordination is important to ensure
effective coordination between implementers and stakeholders for the implementation of an effective and
efficient monitoring and response system [15] through an integrated collaboration to enhance the effort of
COVID-19 prevention and control that include government, private sector, academia, mass media, and
community members.

4. CONCLUSION

During the pandemic, the development of surveillance system is crucial to ensure the evidence-based
decisions and to enhance the coordination between stakeholders for the implementation of an effective and
efficient monitoring and response system through an integrated collaboration. The COVID-19 surveillance system
model in this institution monitors the COVID-19 status and associated risk factors of the sub-population within
the institution. The information generated is used by decision-makers for early detection and monitoring of
COVID-19 status. System development which consists of system analysis and design is important to be carried
out consecutively in order to meet the need to collect, analyze, and interpret data regarding COVID-19 infection
in subpopulation. This project can be applied anywhere to produce surveillance system in subpopulation.
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