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Abstract:

Integration between healthcare providers and the Ministry of Healthis ultimately crucial in order to
provide effective and efficient referral and reporting processes. Nevertheless, integration is not an
easy task, thus it is deemed necessary to identify the barriers to provide guidance towards an
integrated Indonesia Health System. Hence, this research is aimed to analyze the barriers of process
integration among hospitals and between hospitals and the Ministry of Health. First, a literature review
was performed to identify a set of barriers in healthcare context. Second, interview with experts was
conducted to validate the barriers and third, experts filled the questionnaires in order to produce the
barriers rank. The top five barriers resulted from this research are as follows: (1) Lack of skilled human
resources, (2) Resistance to change, (3) Business process complexity, (4) Lack of integration
knowledge, (5) Weak data security technology.

Keywords: batrriers, integration, hospital information system, hospital reporting system, hospital,
healthcare, Indonesia
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1. INTRODUCTION

As part of Indonesia Health System implementation, the government officially launched the National
Health Insurance (NHI) program in the early 2014 in order to provide full coverage for every
Indonesian citizen. The program adheres to the Regulation of the Minister of Health of the Republic of
Indonesia Number 001/2012 on the Referral System of Individual Health Services which defines the
referral health services mechanism. In general, health services are provided by tiers. The entry point
for any healthcare services is the primary care (Puskesmas), thus one must initially go to the primary
care; if the primary care is incapable in providing the service, the medical staff who handles the patient
will refer the patient to the secondary care and so forth.

However, the current healthcare practices in implementing the referral system in most cases show that
many healthcare providers are performing redundant medical checking towards patients and that
healthcare data input is still performed manually (Kemenkes RI, 2012). Thus, integration specifically
on data and processes between health care providers is ultimately crucial in order to provide effective
and efficient referral processes.

In order to support the policy making for improving the Indonesia Health System, the Ministry of Health
would require data that are reported by hospitals. Annually, every hospital must submit report via the
Hospital Information Reporting System (HIRS). The HIRS is an application which functions to collect,
analyze and present Indonesian hospital data to the Ministry of Health (Regulation of the Minister of
Health of the Republic of Indonesia Number 1171/MENKES/PER/VI/2011). The submitted data are
subsequently used to determine Indonesia health profiles that are later utilized for policy and nation-
wide decision making.

Nonetheless, this practice is still below expectation since many hospitals do not submit on time or the
submitted data are not in good quality (not verified and not validated). Moreover, the duty to send the
annual report is quite burdening for hospitals especially those which are not supported by Hospital
Information System (HIS). Overlapping activity on collecting and processing data in every hospital unit
becomes one of the major reasons of those weaknesses (Kemenkes RI, 2012). Therefore, integration
between healthcare providers and the Ministry of Health is ultimately crucial in order to provide
effective and efficient referral and reporting processes.

Therefore, it can be inferred that Indonesia Health System has 2 urgent integration issues, namely, the
integration among hospitals as healthcare and the integration between hospitals and the Ministry of
Health. Both are aimed to provide effective and efficient referral and reporting processes. This
integration has been mentioned in some research as it is necessary for boosting health care quality
and efficiency (Rosenbaum, M.H, Leifer, Golde, Schulte, & Margulies, 2011). Nevertheless, integration
is not an easy task and thus it is deemed necessary to identify the barriers to provide guidance
towards an integrated Indonesia Health System. Hence, this research is aimed to analyze the barriers
of process integration between hospitals and the Ministry of Health. This paper is organized as follows:
Section | Introduction; Section |l Literature Review on referral system, hospital information system,
barriers of integration process; Section Il Methodology; Section IV Result and Analysis; Section V
Discussions and Implications, and Section VI Conclusion.

2. LITERATURE REVIEW

2.1. Referral system

The Referral System is a part of Indonesia Health System that manages the delegation of tasks and
responsibilities of healthcare providers on a reciprocal basis either vertically or horizontally (Regulation
of the Minister of Health of Republic Indonesia Number 75/2014 regarding Community Health Center).
This system had been implemented in early 2014 and is still in the early phase where healthcare
organization and patient need to adapt to it. With this implementation, one must initially get healthcare
service from the primary care (Puskesmas) as the 1 tier; if the primary care is incapable in providing
the service, the patient will be referred to the secondary care (hospitals) as the 2™ tier and so on. This
scheme is known as the vertical referral between different tiers. The other scheme is the horizontal
referral where healthcare provider could refer a patient to another healthcare provider in the same tier
(BPJS Kesehatan, 2014). Patient transfer to another referred healthcare provider should also be
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complemented by patient profile, history and medical record. This information can be used to prevent
redundant medical checking and facilitate medical personnel to treat the patient. Thus, integration of
data and process among healthcare providers could ensure the availability of this information. The
information needed would not have to be recorded multiple times and resulted on redundant and
superfluous information.

This system has four benefits (BUK, n.d):first, since health care services of a significant number of
patients would be fully provided by the primary care facilities, patients will not be highly concentrated
in certain hospitals, thus prevent hospitals from being overcapacity; next, the hospital development in
regional area could be planned systematically, effectively and efficiently; third, referral healthcare
services will be more accessible as the healthcare referral facilities are getting closer the poor, remote
and border area communities; last, referral regionalization can be employed for medical staff
education, especially at the regional referral hospitals.

2.2. Hospital Information Reporting System (HIRS)

Hospital Information Reporting System is an application for collecting, analyzing and presenting
Indonesian hospital data to the Ministry of Health (Regulation of the Minister of Health of the Republic
of Indonesia Number 1171/MENKES/PER/VI/2011). The report consists of hospital profile and
employment, healthcare services recapitulations and compilation data of the inpatients/outpatient
diseases/morbidity. Hospitals are obligated to submit the report to the Ministry of Health using a
predefined format. The Ministry of Health will use this information to formulate health policies for
hospitals, to present hospitals information, and to control, monitor and evaluate hospitals in Indonesia.

Some hospitals was identified not being able to submit the report on time and that the information was
incomplete (Diani, 2013; Simanjuntak, 2013). This is mostly because the report is still compiled
manually which require the staff to collect data from related units in hospitals, e.g., using excel file.
Unfortunately, most hospitals do not have sufficient human resources to perform this activity which
subsequently, cause a missing deadline and incomplete information (Diani, 2013; Simanjuntak,
2013).Therefore, the idea of data and process integration between hospitals and the Ministry of Health
sounds promising to support the HIRS as it can thus be performed efficiently because hospital staff will
not need to spend and waste much of their time to gather and compile the requested information and
furthermore, the Ministry of Health would be able to access the information automatically.

2.3. Barriers of integration in healthcare organization

Integration has already been a common technology implementation in many industries
(Themistocleous & Irani, 2001). Barriers from its implementation have been studied regarding
industries and technology. But, some organization face the same barriers even if they engage in
different industry and implement different infrastructure. The common barrierslike resistance to
change, reluctant to share, extra cost and time, shortage of employee, complexity of business
process, etc. are some barriers faced by organization in integration process (Themistocleous & Irani,
2001).

Matzana and Themistocleus (2006) had studied the barriers of integration in UK hospitals.The
studywas based on literature review from previous research of integration in many industries. They
adopt the barriers and studied whether they also apply in healthcare organization. Result has been
pointed that the barriers also apply in hospitals with some other additions based on interview. Other
research conducted by Khoumbati and Themistocleus (2007) aimed to evaluate the benefit and
barriers in integration by healthcare organizations, but this study was not done empirically.

These two researches focused on the barriers in implementing integration inside the organization. In
this reseach, the authors would like to study the barriers in integation among many healthcare
organizations(hospitals and the Ministry of Health). As a starting point,the barriers identified from
previous work would be adopted in this research. Thus, we propose some barriers of integration
between hospitals and the Ministry of Health which are presented in Table 1.

This research also views the barriers from the perspective of new technology implementation

acceptance. This would help to cover all aspects from organization and the individual acceptance of
the integration process. Technology, organization and environment (TOE) framework is a well-known
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framework to identify aspects that influence enterprise adoption related to technological innovation
(Oliveira & Martins, 2011). The three aspects introduced in this framework are technological aspect,
organizational aspect and environmental aspect. Technological aspect addresses any technological
issue relevant to the enterprise. Organizational aspect relates to the descriptive measure about
organizations such as scope, size, managerial structure, etc. In this research organizational aspect
willemphasize on organization business process, culture and standard operating procedure.
Environmental aspectis associated with the condition in which the organization conducts its business.
This aspect could originate from the government, competitiors and its industries. The organizational
factor fromthe original TOE framework do not include financial and human resources factor. Financial
factor is related to any funding from organization in implementing the integration where as human
resources aspect covers the individual skill, knowledge and behaviors.

Table 1: Barriers of integration based on literature review

Aspect Barriers Reference
Financial Business process and structure redesign cost (Themistocleus & Matzana, 2006)
Integration implementation cost
Additional cost and time for training
Organizational Lack of data/information security procedure
Business process complexity
Opposing organizational culture
Human Sharing data resistance
Resources Resistance to change
Lack of integration knowledge
Lack of skilled human resources

Technology Incompatible and complex process
Weak data security technology (Khoumbati & Themistocleus, 2007)
Confusing technology and integration standard (Themistocleus & Matzana, 2006)
Environment Lack of supporting government regulation (Khoumbati & Themistocleus, 2007)
Financial

The first three barriers are related to the cost that might be needed in implementing the integration,
namely business process and structure redesign cost, integration implementation cost, and additional
cost and time for employeetraining. Integration derived by IT can improve quality of interconnection
and data accessibility, such as lower transmission cost, increase speed and availability of data
(Benjamin & Morton, 1988). The improvement of interconnectivity and accessibility leads to change
behavior within organization in form of structural change in process and function (Benjamin & Morton,
1988). Organization should have redesign business process and IT infrastructure to develop
integrated IT and increase productivity (Benjamin & Morton, 1988; Themistocleous & Irani,
2001).Redesign business process includes combining, eliminating, and rearranging current process
that resulted in changing of functional structure within organization, such as downsizing and establish
new position (Benjamin & Morton, 1988). Redesign business process and structure are not simple
task. Organization needed some expertise and time to redesign that cause an extra cost to execute it.
Another cost would be spent on redesigning IT infrastructure. Organization needs integration
implementation cost that includes expertise fee and integrated IT infrastructure procurement expenses
(Themistocleous & Irani, 2001). Integration cost depends on current IT infrastructure that has been
used by organization. Higher varieties of applications and its technology need more cost to integrate
them (Schwinn & Winter, 2005). Successful implementation of integration technology in organization
could not be separated from employees’ involvement. However, sometimes organization does not
have employee that has sufficient skill and experience to operate the new technology (Zakaria,
Affendi, & Zakaria). Training should have given to all involved employees to adapt with new
technology. Therefore, organization needs extra cost and time to train employees on integration
technologies (Zhanjun, 2003).

Organizational
The next three barriers referred to organizational issue: lack of data/information security procedure,
business process complexity, and opposing organizational culture. Huston (2001) states that security

and confidentiality of patients’ data is important (Khoumbati, Themistoclues, & Irani, 2005). Patients’
data may contain sensitive information like patients’ medical history, therefore establishment of
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procedure and policy is necessary to control the data access (Khoumbati, Themistoclues, & Irani,
2005).Complexity of business process related to difficulty, uncertainty, and dependency of business
process’ activity (Schafermeyer, Rosenkranz, & Holten, 2012). Healthcare sector is better known to
have a complex business process with so many units involved. Complex business process has high
variety of task and process, it's also hard to analyze and understand the process. Therefore, redesign
and integrate process became difficult task (Themistocleous & Irani, 2001). Organization culture could
become the obstacle in the implementation of application integration (Mantzana & Themistoclues,
2005). Organization culture is norm, value and practices that had been adhere in organization as a
whole. This has resided in organization for a long time. Changing the culture that does not support the
new technology implementation would not be easy as the change has to be done in organization
entirely.

Human Resources

The next four barriers related to human resources issue:sharing data resistance, resistance to change,
lack of integration knowledge, and lack of skilled human resources. The changing on environment
because of integration makes people reluctant to change and adopt with the new technology. This
behavior is one of individual's natural behavioral reactions (Lin, Lin, & Roan, 2012).People also resist
sharing data because integration leads to redesign process that eliminating, and rearranging current
process (Benjamin & Morton, 1988). In addition, people have notion that their role will be eliminated
and they will lose control to some important process by sharing anything that they own
(Themistocleous & Irani, 2001).Other issues are regarding with employees’ skill and knowledge.
Organization needs employee with qualified knowledge and skill to make integration success.
Knowledgeable and skilled employee makes adoption of integrated technology faster. It also increases
employees’ awareness about the important of integration.

Technology

Barriers that fall in this category are incompatible and complex process, weak data security technology
and confusing technology and integration standard. Healthcare sector is known as organization with
rapid development in technology, administration and business process (Grilo, Jardim-Goncalves,
Lapao, & Cruz-Machado, 2009). In addition, healthcare organizations generate intensive and huge
volume of data from the healthcare providerssuch as hospitals, clinics, laboratory (Grimson,
2001).Because of complexity and variety of business process in healthcare sector, they are many
systems that cover the processes separately. Each system could be developed in different platform,
not to mention the possibility of different platform use that by different hospitals and the other
healthcare providers. Varieties of platform that used to build the existing system would cause
difficulties in integration process (Schwinn & Winter, 2005). Therefore, organization needs to consider
existing IT application and infrastructure to makes decision on integration. It is also difficult to find
standard and technology for integration because every healthcare providerhas different process and
infrastructure. Other issue in technology used by healthcare organizations is the data involved.
Healthcare data is very sensitive because they contain of patient medical record which is a confidential
data. This issue is also important to be covered because integration can makes new problem, such as
security of data and information.

Environment

The last barrier related to environment factor that affected the organizational business and structure is
government policy. Policy makes healthcare organization more aware of integration and can assure
organization with stability (Priest, 2012). Policy can become a guideline to integration process and

implementation.However policies had to be well established and can be applied by various healthcare
providers.

3. METHODOLOGY

3.1. Data collecting procedure

In general, this research consists of 3 steps: step 1, literature reviewwas conducted to identify a set of
barriers for integration process in healthcare sectors;step 2, expert evaluation towards the initial set of
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barriers to produce the set of barriers; lastly step 3, expert ranking towards the set of barriers to yield
the barrier rank.

Literature review in step 1 was performed to find any integration barrier within the healthcare
domain.In step 2, 5 experts were engaged, i.e., 3 Heads of the Hospital Information System Dept. from
3 different hospitals namely from Tangerang Regency General Hospital, Pasar Rebo Regency
General Hospitals and Persahabatan Central General Hospital, 1 administrative staff of the Directorate
of Referral Health Effort of the Ministry of Health, 1 executive member of the Hospital Accreditation
Commission. The evaluation was conductedusing structured interviewsin which respondents were
asked to assess each barrier factor and determine whether the factor is significant towards the data
and process integration between hospitals and the Ministry of Health. Any insignificant factor was
dropped if more than a half experts (3 experts) consider it would not impede the integration. Whereas,
any new factor identified and proposed by the experts was added to the set.Next, in step 3, 6 experts
were involved, i.e., 3 Heads of Hospital Information System Dept. from 3 hospitals in Tangerang
Regency General Hospital, PasarRebo Regency General Hospitals and Persahabatan Central
General Hospital, Head of Systems Development oftheData and Information Center of the Ministry of
Health, a Health Management Information Systems Officer—WHO Country Office Indonesia, and Head
of IT Division in Hospital Accreditation Commission. Questionnaires were distributed to the 6
experts.Three experts in this study are from hospitals in which Hospital Information System has been
at least partially implemented. The remaining are from the Hospital Accreditation Commission, the
Directorate of the Referral Health Effort and the Data and Information Center of the Ministry of Health,
and the World Health Organization (Indonesia Office) who have vast and deep knowledge on health
policies and regulations in Indonesia.Each expert assessed the importance level of each barrier
provided by the questionnaires (Likert scale,1-least important,5-most important).From the
questionnaire data, the rank is produced using the Entropy method.

3.2. Instruments

The second phase using structured interview, 14 statements in Bahasa Indonesia were given to the
experts each represent the barriers identified from previous research. The statements were
categorized by five aspects based on Table 1. For the phase, 120f the statements still relevant with
additional two statements added to the questionnaires set.

3.3. Data processing using entropy

The data processing in this research to rank the barrier is conducted using the Entropy technique to
determine the weighting of each factor (criterion).The steps undertaken to perform the weighting using
the Entropy methods are (Hsu & Hsu, 2008):

1. Normalizing matrix of the questionnaire result. As the given value to a criterion goes higher, the
criterion becomes more important. Normalization of the matrix values given by subtracting all the
criteria with the highest value.

2. The value obtainedin step1 is divided by thetotalvalue ofallthe criteria.The formulaused is as

follows:

S

N 2&12?:1kij
form>1, i=1, ..., n; j=1, ..., m,wherenis the number ofdecision-makers, and mis the number
ofcriteria.

3. Determining the value ofentropy, dispersionandthe weightoeachcriterion. The formula being used
todeterminetheentropy is as follows:

E — .
i= [H%] X7 ,lai;In(a;;)]
Dispersion of each criterion can be calculated using the following formula:
Di = 1 - Ei
Weighting of each criterion can be calculated using the following formula:

W, D;
=TD;

et L
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4. RESULT AND ANALYSIS

As mentioned in the methodology section, this study starts with literature review to identify a set of
barriers for integration process in healthcare sectors. The barriers were validated by experts resulting
Table 2, the new set of barriers. A barrier were deleted from the set, business process and structure
redesign cost as experts believed that it is considered to be insignificant for the integration since there
would not be necessary to change the business process or organization structure. Other barriers were
added to the set based on experts’ opinion, namely lack of hospital operation standard, commonality
of hospitals vision, top management support and lack of data standard. The experts claim that these
would affect the integration process in organization. Lack of hospital operation standard and data
standard would make it difficult to integrate process between units and resulting difficulties in
integration between organizations. Commonality of hospital vision and other healthcare services need
to be clearly defined to easing the management control and monitor the activities. They have to be
stayed on track and be assured to be done according to plan and met the goals (Kaye, Kokia, Shalev,
Idar, & Chinitz, 2010). Top management support had been listed as one of the critical success factor in
IT project implementation (Kaye, Kokia, Shalev, Idar, & Chinitz, 2010). It includes the willingness to
step in order to solve problems, willingness to invest and commit organizational resources to
implementation process (Kaye, Kokia, Shalev, Idar, & Chinitz, 2010).

Table 2: Barriers of integration based on interview

Aspect Barriers Reference

Financial Integration implementation cost (Themistocleus & Matzana, 2006)
Additional cost and time for training
Organizational | Lack of data/information security procedure
Business process complexity

Opposing organizational culture

Lack of hospital operation standard Additional factor from experts
Lack of top management support
Lack of communality in vision

Human Sharing data resistance (Themistocleus & Matzana, 2006)
Resources Resistance to change

Lack of integration knowledge
Lack of skilled human resources
Technology Incompatible and complex process

Weak data security technology (Khoumbati & Themistocleus,

2007)
Confusing technology and integration standard | (Themistocleus & Matzana, 2006)
Lack of data standard Additional factor from experts
Environment . . (Khoumbati & Themistocleus,
Lack of supporting government regulation 2007)

4.1. Measurement with Entropy

For the third phase data processing is performed using the Entropy technique to determine the
weighting of each criterion. The steps undertaken to perform the weighting using the Entropy methods
are: (1)Normalize the matrix of the questionnaire result (Table 3). (2)Divide the value obtained in step1
by the total value of all the criteria. (3)Determine the value of entropy, dispersion and the weight of
each criterion (Table 4)
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Table 3: Normalize matrix

Barriers N1 | N2 | N3 | N4 | N5 | N6
Integration implementation cost -1 12 |-83 -3 [-2 |1
Additional cost and time for training 3 1-2 |2 |3 [-2 |1
Lack of data/information security procedure 2 |2 |2 |-3 |[-2 |-2
Business process complexity 2 1110 -1 1-1 -1
Opposing organizational culture -3 1-1 10 -1 10 -2
Lack of hospital operation standard 2 1112 -1 10 -1
Lack of top management support 312 14 -1 1111
Lack of communality in vision 3 12 |2 |1 [-2 |1
Sharing data resistance 31112 [-110 -1
Resistance to change -3 1110 -1 10 -1
Lack of integration knowledge -1 1-2 10 -1 1-1 -1
Lack of skilled human resources -1 1110 -1 10 0
Incompatible and complex process -1 1-2 |1 -3 |0 -1
Weak data security technology -1 1112 -1 10 -1
Confusing technology and integration standard | -1 | -1 | -2 | -3 |0 -2
Lack of data standard 0 S5 111110 -1
Lack of supporting government requlation 0 5 12 |-3 10 -1

This technique enabled us to rank the barriers to determine which barrier is the most important
challenge to be addressed by healthcare organization when integrating their data or application. Each
barrier would be rank by its weight from the calculation with entropy formula. The result can be seen in
Table 4.

Table 4: Entropy, Dispersion and Weight value

Barriers Entropy Dispersion | Weight

Lack of skilled human resources 0.073868 | 0.926132 | 0.066653
Resistance to change 0.131452 | 0.868548 | 0.062508
Business process complexity 0.140887 | 0.859113 | 0.061829
Lack of integration knowledge 0.140887 | 0.859113 | 0.061829
Weak data security technoloay 0.140887 | 0.859113 | 0.061829
Opposina organizational culture 0.149226 | 0.850774 | 0.061229
Lack of data standard 0.157223 | 0.842778 | 0.060654
Lack of hospital operation standard 0.15866 0.84134 | 0.06055
Sharing data resistance 0.173848 | 0.826152 | 0.059457
Incompatible and complex process 0.173848 | 0.826152 | 0.059457
Confusing technoloav and intearation standard 0.191622 | 0.808378 | 0.058178
Lack of supporting government reqgulation 0.207957 | 0.792043 | 0.057002
Lack of communality in vision 0.234018 | 0.765982 | 0.055127
Lack of top management support 0.244942 | 0.755058 | 0.054341
Integration implementation cost 0.249206 | 0.750794 | 0.054034
Additional cost and time for trainina 0.266979 | 0.733021 | 0.052755
Lack of data/information security procedure 0.269565 | 0.730436 | 0.052569

5. DISCUSSIONS AND IMPLICATIONS

The end result of the barriers’ ranking is shown in Table 5. From the table, the top 5 barriers for
integration between hospitals and the Ministry of Health are: (1) Lack of skilled human resources, (2)
Resistance to change, (3)Business process complexity, (4)Lack of integration knowledge, (5) Weak
data security technology.

It is found that the biggest hurdle in implementing data and process integration is the skills of the
human resources. The people involved are both IT users and IT people who directly manage the data
and process of IT integration. For hospitals this means they need to improve the skills of the human
resources especially concerning IT skills. For IT users, hospitals could provide IT short course or IT
support staff to guide IT user in using the technology implemented. For IT people, hospital needs to
improve recruitment process and conduct IT training for them. To support this improvement the
Ministry of Health could recruit people with IT capacity in some standard and assign them to the
hospitals.
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The second barrier is a classic hurdle in almost every case of changes in organizations, resistance to
change (Themistocleous & Irani, 2001) as people are basically inert (Lin, Lin, & Roan, 2012).Hospitals
and the Ministry of health could implement change management strategy to assure user awareness of
the integration process. User can be involved in the integration process thus project management
should accommodate users’ early involvement as a part of the project. They also need to be familiar
with the benefit new technology to be implemented thus the perceived of usefulness could influence
user intention of use as state in technology acceptance model (TAM) theory (Davis, 1989).The
Ministry of Heath could help to minimize this barrier with applying strict control and monitoring process
from the regulation with reward or punishment. This would force hospital to encourage its employee to
accept the innovation. For example, technology practice has been written in hospital standard
accreditation guideline (KARS, 2012) as one of criteria in hospital accreditation category
determination. Thus follow up of the regulation need to be conducted to assure the regulation has
been deploy as it intended to be.

The third barrier is complexity of the processes in hospitals. First thing to need to be done is analyzing
the business process. This will be resulting business process modeling document from some different
level. High level modeling to be presented for board members, and low level in more detailed technical
and operating term for developer and hospital staff. Thus, this modeling have to described business
process in layered level and using easily understood notation. For example, hospitals could use
Design and Engineering Methodology for Organization (DEMO) methodology for modeling as it is
claimed that this methodology could minimize business complexity and formulate it into models in
different level (Dietz, 2006).To facilitate the integration process among hospitals and between
hospitals and the Ministry of Health, it will be necessary to standardize high level business process,
the Ministry of Health could take the role as the regulator to provide business process standard to be
implemented in every hospital.

The fourth, lack of integration knowledge, can be dealt by asking consultants to give better insights
and methodology to perform the integration as there are systematic steps to perform the
implementation effectively and efficiently. The Ministry of Health could provide consultation service to
hospitals including project integration and technical knowledge for integration implementation. This
barrier is related to the first barrier that the solution for the first barrier could also minimize the
challenge from this barrier.

The next barrier is weak data security technology. Security is important issue that has to be addressed
by healthcare organization that they would store very sensitive data about patient medical record. In
Indonesia, regulation regarding medical record written in the Regulation of the Minister of Health of the
Republic of Indonesia Number 269/2008 on Medical Record. Procedure related to storage,
extermination, confidentiality, ownership, usage, responsibility and control of medical record used in
electronic means need to comply the regulation. Thus the hospitals need technical security staff. The
Ministry of Health can provide similar security certification training like HealthCare Information Security
and Privacy Practitioner (HCSIPP) (ISC2, n.d)for hospitals staff. This training is very expensive for
hospital to send their staff to, so the Ministry of Health could conduct the training for hospitals. The
Ministry of Health could train their staff in the original HCSIPP training and after that they could help to
train the staff from hospitals. This would help hospital and the Ministry of Health could conduct a
customized training material that applies in Indonesia.

Three of four barriers that define in to human resources issue rank in top five barriers that need to be
addressed by organization. Hospitals and the Ministry of Health need to empower the human
resources especially IT related skill to minimize the challenge of integration thus maximize the
probability of integration success.

The other two barriers in the top five associated with health care sector characteristic. Organizational
issue regarding the complexity of business process in line with healthcare organization characteristic
that involve many unit and business process. Technological issue is related to data security
concerning confidential data of patient medical record as a primary data in healthcare sector. The last
finding is that financial and external factors is not quite important compared to human resources,
organization and technology in integration among hospitals and between hospitals and Ministry of
Health.
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6. CONCLUSION

The top five barriers for integration between hospitals and the Ministry of Health in Indonesia are: (1)
Lack of skilled human resources, (2) Resistance to change, (3) Business process complexity, (4) Lack
of integration knowledge, (5) Weak data security technology. In general, hospitals and the Ministry of
Health need to focus on human resources, organizational and technology, external and financial
issues consecutively. Some alternatives that can be used by hospitals or the Ministry of Health to deal
with these barriers are human resource’s IT skills improvement, using change management strategy,
hospital business process modeling in different level, acquiring consultants’ assistance for better
insights and methodology in implementing the integration, and implementing strong security aspect to
protect data from any kind of breach with IT security certification.

ACKNOWLEDGMENT

We convey our gratitude to the Directorate General of Higher Education for the Program Penelitian
Unggulan Perguruan Tinggi (PUPT) grant No. 1025/H2.R12/HKP.05.00/2014 and Universitas
Indonesia for the continuous support especially to the Directorate of Research and Community
Engagement.

REFERENCE LIST

1. Benjamin, R., & Morton, M. (1988). Information Technology, Integration and Organizational
Change. Interfaces, 18 (3), 86-98.

2. BPJS Kesehatan. (2014, Febuary). Badan Penyelengaraan Jaminan Sosial. Retrieved
January 13, 2015, from http://bpjs-kesehatan.go.id/bpjs/index.php/arsip/view/37

3. BUK. (n.d.). Bina Upaya Kesehatan Kementrian Kesehatan. Retrieved January 13, 2015, from
http://buk.depkes.go.id/index.php?option=com_docmané&task=doc_download&gid=927&ltemid
=112

4. BUK. (2012). Pertemuan Koordinasi Teknis IT Dalam Rangka E-Health [online]. Retrieved
January 13, 2015, from
http://buk.depkes.go.id/index.php?option=com_content&view=article&id=224:pertemuankoordi
nasi-

5. Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance of
Information Technology. MIS Quarterly , 13 (3), 319-340.

6. Diani, R. (2013). Pelaksanaan Pengolahan Pelaporan Morbiditas Dan Mortalitas Pasien
Rawat Inap (RL 4A) Di RSUD Sleman. Yogyakarta: Universitas Gadjah Mada.

7. Dietz, J. (2006). Enterprise Ontology - theory and methodology. Berlin Heidelberg: Springer-
Verlag.

8. Girilo, A., Jardim-Goncalves, R., Lapao, L., & Cruz-Machado, V. (2009). Challenges For The
Development of Interoperable Information Systems in Healthcare Organizations. International
Conference on Interoperability for Softare and Application China , 297-301.

9. Grimson, J. (2001). Delivering the electonic healthcare record for the 21st century.
International Journal of Medical Informatics , 111-127.

10. Hsu, P.-F., & Hsu, M.-G. (2008). Optimizing the Information Outsourcing Practices of Primary
Care Medical Organizations Using Entrophy and TOPSIS. Quality and Quantity , 42, 181-201.

11. ISC2. (n.d.). Inspiring a Safe and Secure Cyber World . Retrieved February 11, 2015, from
HealthCare Information Security and Privacy Practitioner:
https://www.isc2.org/hcispp/default.aspx

12. KARS. (2012). Standar Akreditasi Rumah Sakit. Jakarta: Kementrian Kesehatan RI.

13. Kaye, R., Kokia, E., Shalev, V., Idar, D., & Chinitz, D. (2010). Barriers and success factors in
health information technology: A practitioner's perspective. Journal of Management &
Marketing in Healthcare , 3 (2), 163-175.

14. Khoumbati, K., & Themistocleus, M. (2007). Evaluating Integration Approach Adopted By
Healthcare Organizations. Journal of Commputer Information System , 20.

15. Khoumbati, K., Themistoclues, M., & Irani, Z. (2005). Integration Technology Adoption in
Healthcare Organizations: A Case for Enterprise Application Integration. Proceeding of the
38th Hawaii International Conference on System Science , 5.

16. Lin, C., Lin, [.-C., & Roan, J. (2012). Barrires to Physicians' Adoption of Healthcare
Information Technology: An Empirical Study on Multiple Hospitals. Journal of Medical System
, 1965-1977.

816



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Mantzana, V., & Themistoclues, M. (2005). Conceptualizaing an Anchor-Oriented Approach or
Healthcare System Integration. Americas Conference on Information Systems .

Oliveira, T., & Martins, M. F. (2011). Literature Review of Information Technology Adoption
Models at Firm Level. The Electronic Journal Information Systems Evaluation , 110-121.
Priest, J. (2012, June). The Integration of Health And Social Care. Retrieved January 13,
2015, from British Medical Association:
http://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=
0CB8QFjAA&url=http%3A%2F %2Fbma.org.uk%2F-
%2Fmedia%2Ffiles%2Fpdfs%2Fworking%2520for%2520change%2F shaping%2520healthcar
e%2Freconfiguration%2520and%2520integration%2Fthe%2520in

Rosenbaum, S., M.H, Z., Leifer, J., Golde, M., Schulte, J., & Margulies, R. (2011, July 15).
Assessing and Addressing Legal Barriers to the Clinical Integration of Community Helath
Centers and Other Community Providers. Retrieved January 13, 2015, from The
Commonwealth Fund.

Schafermeyer, M., Rosenkranz, C., & Holten, R. (2012). The Impact of Business Process
Complexcity. 262-263.

Schwinn, A., & Winter, R. (2005). Success Factors and Performance Indicators. Proceedings
of the Eleventh Americas Conference on Information System , 2179-2180.

Simanjuntak, B. (2013). Pelaksanaan Pembuatan Laporan Data Kegiatan Pelayanan Rumah
Sakit (RL3) Di Rumah Sakit Harapan Magelang. Yogyakarta: Universitas Gadjah Mada.
Themistocleous, M., & Irani, Z. (2001). Benchmarking the benefits and barriers of application
integration. Benchmarking , 317.

Themistocleus, M., & Matzana, V. (2006). Benefits and barriers related to eai adoption: the
case of healthcare organization. European Conference of Information System , 3.

Zakaria, N., Affendi, S., & Zakaria, N. (n.d.). Managing ICT in healthcare organization; culture,
challenges and issue of technology adoption and implementation. University of Wollogong .
Zhanjun, C. (2003). Realization on Integration and Working Procedure on Digital Hospital
Information System. Computer Standard & Interface , 529-537.

817




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


