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Studies for exploring the pandemic integrated care through the implementation of
health information systems using digital technology are very limited. Thus, the research
findings provide genuine information regarding the system integration assessment for
the regulators and provide an integrated COVID-19 system design sample as a robust
solution. The authors evaluated the implementation of the current COVID-19 informa-
tion system to explore and describe the barriers and challenges from the perspective
of the COVID-19 Task Force Team of the South Tangerang District, Indonesia, and to
propose an effective design of the COVID-19 functional integrated system. A qualita-
tive form of research was conducted in the South Tangerang District in May 2020. The
research informants chosen purposively, work related to the information system from
the district health office, health center at the sub-district level, and from the community,
which accommodates the adequacy and appropriateness principles. Seven respondents
were selected based on their involvement and knowledge of the COVID-19 monitor-
ing and reporting process. Rapid Assessment Procedures (RAP) were used to gather,
analyze, and interpret the data. As a result, three (3) themes of barriers were identified
as involved in functional integration through the implementation of the COVID-19 in-
formation system, namely individual behavior, data governance in the organization, and
communication and networks.

Introduction

by the World Health Organization through the

Integrated system during the pandemic
is an essential approach of the health care
organization to create a single monitoring
system that integrates several data sources,
monitors the health indicator, and reports
the current health condition on a real-time
basis (Farias et al.,, 2010). The World Health
Organization = recommends  functionally
integrated care through an Integrated
information system that links all network
members with data disaggregated according to
relevantindicators (World Health Organization,
2016). The information system for coronavirus
disease (COVID-19) pandemic development
was introduced worldwide after it was
declared on 30 January 2020 as a Public Health
Emergency of International Concern (PHEIC)

website address: https://covid19.who.int/. The
WHO COVID-19 dashboard elaborates on
the current global situation such as confirmed
cases, and death cases from country or territory.

Indonesia, with the 4th largest
population in the world, was confirmed to have
a COVID-19 Pandemic on 11 March 2020, and
the pandemic has spread to all provinces in the
country. The largest escalation of new cases
in the first wave was in May 2020 followed by
the second wave which started on May 2021
with more than 50 thousand cases per day
and also the highest number of deaths in the
South East Asia Region since then (Iuliano et
al., 2021; Puno et al., 2020). A review of the
epidemiologic data indicated that the number
of cases or deaths may be much higher than
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reported (Dhar Chowdhury & Oommen, 2020)
an infectious respiratory illness caused by the
severe acute respiratory syndrome-corona
virus 2 (SARS-CoV2.

The Indonesian government has started
to develop a national web-based COVID-19
reporting system to monitor the cases (Setiati
& Azwar, 2020)suppress the spread by
imposing lockdown on a large scale, improve
healthcare service, and increase the availability
of personal protective equipments (PPE. A
local web-based information system has been
launched which can be used by the public to
avoid red zones or danger areas exposed to
COVID-19 and also to access the statistical
data of suspected, confirmed, and death cases
(Sevindik et al., 2021). The National Task Force
has also developed a new application named
Bersatu Lawan COVID-19 (BLC) or Together
Against COVID-19 and Pedulilindungi which is
developed by the Ministry of Communication
and Information. The applications have the
purpose of accelerating the data flow starting
from the public primary health carers,
hospitals, laboratories, and district health
offices and also a vaccination monitoring
system (Kurniawati et al., 2020). The apps can
determine the distribution of COVID-19 cases,
as well as the availability of healthcare facilities
such as public primary health carers, referral
hospitals, laboratories, and district health
offices. Through this application, the public is
also able to find out the: high-risk areas, and
self-isolation features, and undertake an online
consultation with doctors and psychologists.

A quick response during the COVID-19
pandemic requires systems that can directly
detect and investigate cases on a real-time
basis. The implementation of a Health
Information System for COVID-19 in an urban
area of Indonesia as the epicenter of the virus,
including the South Tangerang District, has to
be assessed in terms of constraints or barriers.
The application through the integration field
of the organization is relatively rare in health
studies (Kaehne, 2019)it has now developed
into a mature field of scientific inquiry with
its own associations and think tanks, special
interest groups and dedicated policies focussing
on designing and implementing integrated care
solutions within and across professional sectors.
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It has also spawned an enormous amount of
conceptual and empirical research. Despite
all the progress, there remains a lingering
question at the heart of the discipline. Why do
organisations do integrated care? This is not
to question personal motives for integrated
care. We know that integrated care solutions
deliver better conditions for professionals,
which ultimately may lead to improved patient
care. A recent systematic review indicated that
integrated care models demonstrated positive
impacts in at least two of the triple aims, access
and patient care quality (Baxter et al., 2018.
Therefore, an evaluation of the COVID-19
information system is necessary to provide
genuine information regarding the functional
integrated care of the system.

Studies for exploring health information
management for pandemic purposes are very
limited. Thus, the objective of this study is to
explore the barriers and challenges of functional
integrated care implementation during the
COVID-19 pandemic and to propose an
effective design for integrating COVID-19 care
through an information system. The outcome
of this study is to encourage the readers,
professionals, and scholars to understand the
COVID-19 integrated system for contributing
to the improvement of COVID-19 management
in Indonesia which can be applied by other
low-middle-income countries with large
populations.

Method

This research was a qualitative study
accomplished by conducting in-depth
interviews. A qualitative study was chosen to
explore the opinions, views, and experiences
of individuals through the Rapid Assessment
Procedures (RAP) including gathering,
analyzing, and interpreting data so that action
can be taken as rapidly as possible (Sargeant,
2013)and the term is inconsistently applied.
We propose the concept “information power”
to guide adequate sample size for qualitative
studies. Information power indicates that the
more information the sample holds, relevant
for the actual study, the lower amount of
participants is needed. We suggest that the
size of a sample with sufficient information
power depends on (a. To further establish the
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trustworthiness of the results, we also compare
and examine the data by triangulation of the
data source to produce a more comprehensive
view for confirming the validity of the research.

The research informants chosen
purposively, work related to the information
system from the district health office, health
center at the sub-district level, and from the
community, which accommodates the adequacy
and appropriateness principles. The study was
conducted in the South Tangerang District,
Province of Banten, Indonesia in May 2020.
Seven respondents were selected based on their
involvement and knowledge of the COVID-19
monitoring and reporting process. Selected
organizations were from 1) the COVID-19
task force team of the District Health Office
(DHO), 2) the COVID-19 task force team of a
Public Primary Health Care facility, and 3) the
COVID-19 task force team in the community
(see table 1).

A semi-structured questionnaire was
developed to explore barriers during the
implementation of the COVID-19 monitoring
system. The question related to information
system management, from data collection from
the community and health center through
the reporting mechanism to the district
health office. Interviews were conducted for
approximately 30-45 minutes using the national
language by phone and WhatsApp messages
due to the Large-Scale Social Restriction since
the 18th of April 2020.

The interviews were using semi-
structured questionnaires and it was recorded
and transcribed verbatim. This step continued
by the process of coding which classified the
ideas and similarities that were exposed through
the descriptions given by the respondents. The
coding text was analyzed using theming where
each theme was built as the heading of a section
in the report (Sutton & Austin, 2015).

Results And Discussion

The objective of thisresearchisto describe
experiences during the implementation of a
COVID-19 information system and to provide
information on the lessons learned concerning
various interferences to improve awareness of
the issues. From the available literature, the

key issues and practical solutions have been
extracted to inform policy-makers and planners
as to what to consider when analyzing certain
factors or when developing strategies to enhance
an effective and efficient information system for
pandemic purposes. The current research aims
to evaluate the barriers and challenges of the
implementation of a COVID-19 information
system from the perspective of a pandemic
task force of a District. Some barriers have
been recognized as a result of the interview and
classified into three major themes:

Individual Behavior

The predisposition factor of the health
care staff plays an important role in the health
care organization to form the strengths to
run the work process because qualified and
motivated human resources are important
for adequate health service provision. This
includes genetics, attitudinal, personality, and
environmental factors that are associated with
health, or the lack of it, in a person which
correlates to his/her performance. Performance
is considered to be a combination of staff being
available (retained and present) and staft being
competent, productive, and responsive (Van De
Velde et al., 2016). Based on earlier research,
individual performance such as behavior,
knowledge, and competency influences
organizational performance (Guo et al,, 2017).

One of the major determinants of
individual performance is behavior. Negative
behavior such as demotivation leads to a poor
attitude towards their work by not following
the standard protocols and reporting with
unstandardized data. The current monitoring
and report system during the COVID-19
pandemic in South Tangerang District is
described in Figure 1. Based on the interview,
all of the respondents agreed that they need an
effective information system to simplify their
work. Furthermore, competence is defined
as the ability to perform a specific task based
on knowledge and skills to obtain the desired
outcomes. A PHC management staff stated:

“Our problem is in case tracing because we
do not have surveillance officers who have the
knowledge, commitment, and responsiveness
to do the monitoring and report to the system.”
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Figure 1. The Current COVID-19 Information System Workflow in District Level

Staff  shortages also may limit
accessibility to health services and programmes
which in turn affect the health outcomes. Poor
performance results from too few staff, or from
staff not providing care according to standards
and not being responsive to the needs of the
community and patients (Bradley et al., 2015).
As the pandemic highlighted the healthcare
systems human resource challenges, medical
staff are insufficient to deal with potentially
increasing demands (Mahendradhata et al.,
2021).

Data Governance in the Organisation

Data governance consists of a set of
processes, roles, policies, and standards that
ensure an organization follows an effective and
efficient way to use the available information to
achieve its goals. It also defines the processes
and responsibilities that ensure the quality and
security of data used throughout a company
or organization. Data governance specifies
who can take what actions, on what data, in
what circumstances, and with what methods.
Respondents from the DHO Task Force stated:
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“Public PHCs and hospitals report cases
directly to surveillance in the DHO. If someone,
let’s say went to the laboratory by himself, and
obtained a lab result, he should report it to the
Public PHC”

The performance of health workers
depends not only on their competence,
knowledge, and skills but also on the
availability of facilities or infrastructure to help
the work process. Such facilities may increase
the motivation of the staff (Forson et al., 2021).
Motivation is a driver for better organizational
performance. Working conditions in health care
organizations such as effective workflow, and
supportive operating policies and procedures
are related to the staff work motivation.

Communication and Networks

The organizational performance is set
to monitor and improve the quality of work.
To meet the standards of the organization,
health workers need a working environment
that allows them to work without problems
that may prevent them from achieving
outstanding performance. Several factors
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within the working environment such as access
to information, network, and multi-sectoral
communication, may affect the performance
of the staff (Bonache & Noethen, 2014). The

management of a PHC stated:

‘I am so happy that weve got support from
multi-sectoral coordination to collect the data
from the patients. So, we can submit the data
on time.”

Lack of public awareness also influences
the satisfaction of the health workers. Access
to information amongst organizations is also
important to increase awareness. According to
the WHO framework during the COVID-19
pandemic, coordination and communication
among the community elements is critical for
effective response to public health emergencies
and increased awareness (Stratil et al,
2020). The activation of a Health Emergency
Operations Centre (EOC) or other coordination
systems such as multi-sectoral coordination
is an indication of an adequate pandemic
information system. After transcribing, coding,
and categorizing the data, we built a thematic
schema of the problems using a root cause
analysis as seen in Figure 2.

At the very beginning of the pandemic,

it clearly showed there was a failure of the
management and organization system behavior
in crises. Health personnel play an important
role in patient care to management information
systems. Earlier research concluded that
employee behavior has a significant role to
play concerning organizational growth and
performance (Guo et al., 2017). Moreover, the
combination of experience and competency
is essential which must be explored and
valued (Vosloban, 2012). Improving personal
performance to the highest level becomes a
challenge, given the continuous improvement
of the healthcare organization (Khan et
al., 2019; Sears et al.,, 2014). In the current
research, the lack of awareness, the shortage
of staff, a lack of competencies, and heavy
workload are identified as barriers which are
associated with individual behavior. Earlier
studies have proved that individual awareness
is an important determinant of organizational
achievement (Okpara & Edwin, 2015) and
it may have implications for COVID-19
awareness among the healthcare staff. It has
been argued that having high self-awareness
allows health professionals to comply with a
routine surveillance system in a healthcare
organization.

Non-standardised data

Lack of awareness Lack of competence  Ineffective workflow
I IT faciliti
Shortage of staff \ Workload nadequate T facilties w
Data Governance in the
Individual Behavior Organisation

¥

b

Barriers to Functional Integrated Care for COVID-19

*

Communication and Networks

Lack of multi-sectoral coordination _)Tk Lack of publicawareness

Lack of access to information

Figure 2. Barriers to Functional Integrated Care for COVID-19 in Indonesia
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Furthermore, the importance of the
workload on staff performance has been widely
acknowledged. The health care workers are
human resources with skillful and competent
staff with planning, controlling, leading,
and staffing functions within the health care
organization. Previous research has concluded
the negative impact of insufficient personnel
is increasing the workload, and decreasing the
productivity which brings about inadequate
implementation of the work system and reduces
its function (Asamani et al., 2015). During the
COVID-19 escalation in Indonesia, the health
workers form the frontline to perform clinical
work as well as trace the confirmed cases which
may increase the workload. The evidence of
the competencies amongst the health care staff
is a different issue. Healthcare organizations
are required to prove that the skills of the
staff meet the requirements of the workplace.
Maintaining a skilled and motivated healthcare
workforce during the COVID-19 pandemic is
also of major concern as the staff can comply
with the existing procedures (Mahendradhata
etal.,2021).

Besides the healthcare workforce, data
governance during the pandemic is necessarily
adequately provided by the government
through local to national regulations. From
this current research, several factors such as

inadequate facilities, ineffective workflow,
and non-standard protocols are identified as
barriers associated with good data governance.
The limitation of facilities in the district such
as clinical laboratory testing brings about
difficulty in detecting the confirmed cases. The
laboratory staff must send the clinical samples
to the referral lab and will only get the result
within a week. Earlier research stated that
inadequate facilities and the lack of material,
which are seen as being beyond the control of
health professionals were found to be a source
of frustration for many health workers and this
affects their motivation, which in turn affects
their performance and readiness (Dagne et al.,
2015; Merlin & Vanchapo, 2021).

Furthermore, ineffective workflow issues
can interfere with productivity and patient
care, so addressing such issues may improve
organizational performance to enhance the
pandemic information system. The workflow of
an organization involves a set of procedures that
have to be completed, the set of people or other
resources available to accomplish the steps,
and the interactions among them (Tanzini et
al., 2021). People who are involved in health
information management should admit the
importance of health data and the accessibility
of the classifications to provide the information
for the public (Shepheard & Groom, 2020).

PANDEMIC INFORMATION SYSTEM
Access Healthcare Support Service Network
Organisations IMMIGRATION
MOH LABORATORY
B ij ‘ BPJS
ry PHO PHARMACY
RADIOLOGY BNPB
DHO
BIOWASTE MINISTRY OF
L, N HOSPITAL HOME AFFAIRS
{ INFECTION
CENTRALINTEGRATION
Referral Laboratory Report Case Monitoring Vaccine

Figure 3. Proposed Design of Pandemic Integrated System (MOH=Ministry of Health, BPJS=
Social Health Insurance Administration Body, BNPB= National Disaster Mitigation Agency)
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A good workflow will help achieve the goals
promptly, deliver more consistently, reliably,
safely, and comply with the protocol standards
(Nugroho et al., 2021).

The current research shows that there
are several barriers related to communication
and networks such as a lack of multi-sectoral
coordination, a lack of public awareness, and
a lack of access to information and these have
become barriers to the implementation of the
pandemic information system. According to
the Framework for a Public Health Emergency
Operation Centre (PHEOC) from WHO, a
multi-sectoral coordination mechanism has
key components such as immediate plans
and actions, procedures, infrastructure,
information technology (IT) infrastructure,
information systems and standards, and human
resources (Zhussupov et al., 2022). The use of
electronic information systems during the
COVID-19 pandemic in the South Tangerang
District has been carried out through the local
web. However, the website can only be used by
the health officers in the District Health Office
to manually input the case-reported data by the
Public PHC. This may imply that non-real-time
data by a healthcare organization is difficult to
respond to quickly. Therefore, we proposed an
integrated information system design as seen
in Figure 3 as the solution for the effective
workflow of the COVID-19 monitoring and
reporting system.

Conclusion

Certain factors are important to be
evaluated for the effective implementation
of an integrated system against pandemics
such as COVID-19 in Indonesia including
individual behavior, data governance in the
organization, and communication. To improve
the system performance in the organization,
there is a need to evaluate the barriers among
the above-mentioned factors. The current
research involves the Task Force Team of a
District in an Indonesian urban area; therefore,
the problems cannot be generalized to apply to
all regions. It is suggested that a national survey
should be conducted to address any gaps in
the present study and to include coverage of all
the other provinces. Recommendations would
be required for multi-sectoral involvement to

support the implementation of a pandemic
information system to monitor health data
and to build an effective integrated system
to improve the information system. A
proposed design to improve the effectiveness
of the pandemic-integrated system has been
developed to enhance the current system. Thus,
further research in the IT field for designing,
developing, and implementing the national
pandemic information system requires urgent
attention. The use of Information Technology
can find ways to improve the multi-sectoral
integration, quality of the health data, and
efficient health services during the COVID-19
pandemic.

References

Asamani, J.A., Amertil, N.P, & Chebere, M.,
2015. The Influence of Workload Levels on
Performance in a Rural Hospital. British
Journal of Health Care Management, 21(12),
pp.577-586.

Bonache, J., & Noethen, D., 2014. The Impact of
Individual Performance on Organizational
Success and Its Implications for the
Management of Expatriates. International
Journal of Human Resource Management,
25(14), pp.1960-1977.

Bradley, S., Kamwendo, E, Chipeta, E., Chimwaza,
W., de Pinho, H., & McAuliffe, E., 2015. Too
Few Staff, Too Many Patients: A Qualitative
Study of the Impact on Obstetric Care
Providers and on Quality of Care in Malawi.
BMC Pregnancy and Childbirth, 15(1), 1-10.

Dagne, T., Beyene, W, & Berhanu, N., 2015.
Motivation and Factors Affecting It among
Health Professionals in the Public Hospitals,
Central Ethiopia. Ethiopian Journal of Health
Sciences, 25(3), pp.231-242.

Dhar Chowdhury, S., & Oommen, A.M., 2020.
Epidemiology of COVID-19. Journal of
Digestive Endoscopy, 11(1), pp.3-7.

Farias, D.R., Raffo, L., Bacigalupo, S., Cremaschi, M.,
Vence, L., Ramos, S., salguero, A., Claudio,
M., Meites, E., & Cubito, A., 2010. Data for
Decision Making: Strategic Information
Tools for Hospital Management During a
Pandemic. Disaster Medicine and Public
Health Preparedness, 4(3), pp.207-212.

Forson, J.A., Ofosu-Dwamena, E., Opoku, R.A., &
Adjavon, S.E., 2021. Employee Motivation
and Job Performance: a Study of Basic School
Teachers in Ghana. Future Business Journal,
7(1), pp.1-12.

453



KEMAS 19 (3) (2024) 447-455

Guo, D., Chen, H,, Long, R., Lu, H., & Long, Q.
2017. A Co-Word Analysis of Organizational
Constraints for Maintaining Sustainability.
Sustainability, 9(1928).

Iuliano, A.D., Chang, H.H., Patel, N.N., Threlkel,
R., Kniss, K., Reich, J., Steele, M., Hall, A.J.,
Fry, AM., & Reed, C., 2021. Estimating
Under-Recognized COVID-19  Deaths,
United States, March 2020 - May 2021 Using
an Excess Mortality Modelling Approach.
The Lancet Regional Health - Americas, 1,
pp.100019.

Kaehne, A., 2019. How Organisation Theory May
Help Us Understand Integrated Care. Journal
of Integrated Care, 27(1), pp.2—4.

Khan, A.N.S., Karim, E, Chowdhury, M.AK,
Zaka, N., Manu, A., Arifeen, S.E., & Billah,
S.M., 2019. Competence of Healthcare
Professionals in Diagnosing and Managing
Obstetric Complications and Conducting
Neonatal Care: A Clinical Vignette-Based
Assessment in District and Subdistrict
Hospitals in Northern Bangladesh. BM]J
Open, 9(8), pp.1-9.

Kurniawati., Khadapi, M., Riana, D., Arfian, A,
Rahmawati, E., & Heriyanto., 2020. Public
Acceptance of Pedulilindungi Application in
the Acceleration of Corona Virus (Covid-19)
Handling. Journal of Physics: Conference
Series, 1641(1).

Mahendradhata, Y., Andayani, N.L.PE., Hasri,
E.T., Arifi, M.D., Siahaan, R.G.M., Solikha,
D.A., & Alj, PB., 2021. The Capacity of the
Indonesian Healthcare System to Respond
to COVID-19. Frontiers in Public Health,
9(July), pp.1-9.

Merlin, N.M., & Vanchapo, A.R., 2021. Readiness
Management in Handling COVID-19
Pandemic and Early Detection in The
Referral Hospital in East Nusa Tenggara
Province. Jurnal Kesehatan Masyarakat,
17(2), pp.279-286.

Nugroho, E., Ningrum, D.N.A., Kinanti, A,
Listianingrum, D., Sarifah, M., Adeliani, M.,
Ulfah, N., & Yuswantoro, R.N., 2021. Urban
Community Perceptions and Experiences
about Social Distancing During the Covid-19
Pandemic. Jurnal Kesehatan Masyarakat,
17(1), pp.139-144.

Okpara, A., & Edwin, A.M., 2015. Self Awareness
and Organizational Performance in The
Nigerian Banking Sector. European Journal
of Research and Reflection in Management
Sciences, 3(1), pp.53-70.

Puno, G.R., Puno, R.C.C, & Maghuyop, LV,
2020. COVID-19 Case Fatality Rates

454

Across Southeast Asian Countries (SEA):
a Preliminary Estimate Using a Simple
Linear Regression Model. Journal of Health
Research, 35(3), pp.286-294.

Sargeant, ], 2013. Qualitative Research Part

II: Participants, Analysis, and Quality

Assurance. Journal of Graduate Medical

Education, 4(1), pp.1-3.

K., Godfrey, C.M., Luctkar-Flude, M.,

Ginsburg, L., Tregunno, D., & Ross-White, A.,

2014. Measuring Competence in Healthcare

Learners and Healthcare Professionals by

Comparing Self-Assessment with Objective

Structured  Clinical ~Examinations: A

Systematic Review. JBI Evidence Synthesis,

12(11).

Setiati, S., & Azwar, M.K,, 2020. COVID-19 and
Indonesia. Acta Medica Indonesiana, 52(1),
pp-84-89.

Sevindik, I., Tosun, M.S., & Yilmaz, S. 2021.
Local Response to the Covid-19 Pandemic:
The Case of Indonesia. Sustainability
(Switzerland), 13(10).

Shepheard, J., & Groom, A., 2020. The Role of
Health Classifications in Health Information
Management. Health Information
Management Journal, 49(2-3), pp.83-87.

Stratil, J.M., Voss, M., & Arnold, L., 2020. WICID
Framework Version 1.0: Criteria and
Considerations to Guide Evidence-Informed
Decision-Making on Non-Pharmacological
Interventions Targeting COVID-19. BM]J
Global Health, 5(11), pp.1-13.

Sutton, J., & Austin, Z., 2015. Qualitative Reserch:
Data Collection, Analysis, and Managment.
The Canadian Journal of Hospital Pharmacy,
68(3), pp.226-231.

Tanzini, M., Westbrook, 1.]J., Guidi, S., Sunderland,
N., & Prgomet, M., 2021. Measuring Clinical
Workflow to Improve Quality and Safety.
Textbook of Patient Safety and Clinical Risk
Management.

Van De Velde, D., Eijkelkamp, A., Peersman, W,
& De Vriendt, P, 2016. How Competent
are Healthcare Professionals in Working
According to a Bio-Psycho-Social Model
in Healthcare? The Current Status and
Validation of a Scale. PLoS ONE, 11(10),
pp.1-19.

Vosloban, R.1., 2012. The Influence of the Employee’s
Performance on the Company’s Growth - A
Managerial Perspective. Procedia Economics
and Finance, 3.

World Health Organization., 2016. Integrated Care
Models: An Overview Working Document.
Copenhagen.

Sears,



Tris Eryando and Sandra Hakiem Afrizal / Improving Pandemic Integrated Care Using Digital Technology for Health Care Organization: A Qualitative Study

Zhussupov, B., Suleimenova, Z., Amanova, G., Saliev,
T., Tanabayeva, S., Sarybayeva, G., Iskakova,
G., Fakhradiyev, 1., & Aukenov, N., 2022.
The Study of the Outbreak of Coronavirus
Infection in a General Hospital in Almaty.
Hospital Topics, 2022, pp.1-10.

455



