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Abstract. Computer-based decision support information systems have been 
promoted for their potential to improve physician performance and patient 
outcomes and support clinical decision making. The current case study reported 
design and implementation of a high-level decision support system (DSS) which 
facilitated the flow of data from operational level to top managers and leadership 
level of hospitals. The results shows that development of a DSS improve data 
connectivity, timing, and responsiveness issues via centralised sourcing and 
storing of principal health-related information in the hospital. The implementation 
of the system has resulted in significant enhancements in outpatient waiting times 
management. 
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Introduction 

Use of Information and Communication Technology and Information Systems (IS) 
have brought various advantages such as cost effectiveness, decreased process time, 
increased productivity, effective communication, streamlining of processes, access to 
up-to-date information, and improved globalisation in health sector by revolutionising 
the collection, recording and manipulation of data [1, 2]. Currently, one of the key 
differences between high-performing health organisations and those that struggle with 
performance is their commitment to supporting data management throughout the 
organisation; ensuring systems are populated with data that is of high quality, very high 
frequency and with the shortest possible time lag [3]. 

The development of comprehensive information systems in healthcare practices is 
essential to effective and efficient health and welfare services. Health Information 
System (HIS) consists of various approaches, computer hardware, software, and 
resources to improve the acquisition, retrieval, and use of data in healthcare practices 
[4-6]. HIS is incorporated with human resource management information systems, 
laboratory information systems, and hospital patient administration systems. 
Information systems, mainly at lower stages of the healthcare system (closer to the 
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collection source), should be clear and sustainable and not overburden health delivery 
staff or be too expensive to implement [7].  

One of the best examples of computer-based information systems is a Decision 
Support System (DSS) to support organisation's mission, objectives and overall 
business plan. The main objective of DSS is supporting business or organisational 
decision-making activities. The Carnegie Institute of Technology conducted a decision-
making analysis to collect, organise, and analyse business data in the late 1950s and 
early 1960s. After that The Massachusetts Institute of Technology (MIT) used 
computer technology in for a decision-making concept to make data analysis 
approaches easier [8, 9]. DSS computer-based applications are applied in many diverse 
fields, including business and business management, healthcare, engineering projects, 
and education. 

DSS facilitates organisational processes in hospitals (other than for diagnosis 
purposes). For example, an effective decision making application in the planning of 
healthcare resources was developed to manage levels of demand and patient 
expectations at the time when budget constraints were enforced on healthcare services 
in Ireland [10]. The developed application is applied for resource planning and also to 
measure risks due to emergency department medical staff shortage. In addition 
McClean and Millard [11] developed DSS tools to improve the efficiency of bed 
management and facilitate the effective use of resources based on activities within a 
hospital and its beds.  

Effectiveness of using DSS on performance of the organisation has been the 
subject of attention by researchers in various contexts [12-16]. In the context of the 
health sector, Forgionne [17] used Analytic Hierarchy Process (AHP) technique to 
study two sets of factors (process and outcome) to evaluate the effectiveness of DSS in 
hospitals. However, few qualitative or case studies on the effectiveness of DSS could 
be found in the context of health sectors. In order to fill this gap, the current paper 
seeks to study the following research question by conducting a case study: 

RQ. How does implementing a DSS in a health service provider organisation 
improve the efficiency of the service? 

This study may provide practitioners in hospitals and other health organisations a 
better insight into the benefits of DSS and possible challenges as well as lessons 
learned in a real implementation experience.  

1. Research Method 

The current research utilises single case study research method. This method has been 
introduced as facilitators of human knowledge [18] and a tool to help researchers to 
provide description, test theory, or generate theory [19-24]. In order to conduct this 
case study we used the general guidelines which are provided by Yin [25]. This 
includes: identification of a research question, develop study proposition, identify unit 
of analysis, and develop criteria for interpreting the results. 

2. Case Study 

The Gold Coast University Hospital (GCUH) opened on 28 September 2013, replacing 
the Gold Coast Hospital. The $1.76 billion, six-storey facility is more than three times 
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larger than the Gold Coast Hospital. The new 750-bed medical facility has a complete 
range of specialties such as surgery, orthopedics, obstetrics, neonatal intensive care, 
and trauma services. A variety of reporting tools and software are utilised to extract 
data from numerous clinical information systems / applications to generate activity-
related and service performance information. This information is required for differing 
reporting purposes - including mandatory/legislative commitments, subscription / 
benchmarking agency arrangements, and activity-related reporting for local Gold Coast 
Hospital and Health Service (GCHHS) audits. 

The capacity to provide responsive analytical information for GCHHS planners 
and decision makers can be challenging when dealing with an array of disparate 
clinical information systems that have been purpose-built for particular information 
needs. Many of these systems have corporately managed business views available, 
however the connectivity in terms of patient flow and responsiveness across these 
systems is challenging from a reporting perspective. In particular, the capacity to access 
regular snapshots of activity to facilitate trend and time series reporting is generally 
locally manufactured outside of the normal business views (e.g. via separate extracts to 
a data repository). 

Based on this needs a decision support system was fully developed locally in the 
Queensland context in partnership with the Griffith University Centre for Health 
Innovation (CHI). The development and implementation of the system was to meet the 
following objectives: Developing a single GCHHS view of truth, for both corporate 
and clinical team design elements; Making data meaningful and actionable, optimising 
its quality, frequency and time-lag by improving the technical capability; Presenting 
patient and physician level data, in both aggregated and raw format to inform decision 
making both at an Executive level and the clinical/operational level; and Design, 
implement and release a series of web based interfaces that help clinicians and HHS 
management monitor trends of priority KPIs (those designed by clinical teams, 
Endoscopy, Outpatient flow). 

3. Results 

The first ‘design principle’ for the new approach to information was agreed to be the 
goal to produce a ‘single view of the truth’. It is only through taking this approach that 
integrates data at these various levels that the proper force could be targeted to control 
the treatment and care systems in the right way. An example of this is the level of 
transparency with which the board and senior management team can connect a failure 
to deliver a core dashboard target with its operational cause. If we only see aggregated 
data at the dashboard level, it is usually presented in a way that is not directly 
meaningful as to where the problem lies – for example, “we are red on E7 because only 
93% of our category one patients treated in June were seen within 30 days”. But 
drilling down through an integrated information system that is connected to the patient 
level data, allows quick access to see that the problem was (for example) with 30 
patients, 21 of whom were category 1 unbooked waiting for over 7 days in urology 
which is shown in Figure 1.  

The ability to see that urology is the problem each month, allows for the pressure 
to resolve the particular operational issues to be accurately focused. And from the 
‘bottom up’ perspective, this level of transparency is both supportive (since problems 
are not left to drift), and galvanising – since the operational cause can be seen in terms 
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of the individual patients who are suffering the delay. In other words, the task becomes 
described not in terms of ‘we have to sort out urology’ but rather ‘we need to develop 
and deliver effective care plans for these 21 patients’.  

 
 

 
Figure 1. Category 1 Patients Waitlist by Specialty Screenshot. 

 
 
High frequency data has two further benefits that are fundamental to performance 

improvement. First, they enable the development of models and charts that can become 
leading indicators of future performance. We can give a simple example of how we can 
create a leading indicator as follows. If we can draw up a primary targeting list (PTL) 
for (say) all Category 2 patients to be treated by Dr Smith by the end of August and we 
can monitor PTL reductions each week then this will be a reliable leading indicator of 
Dr Smith’s contribution to our Cat 2 E8 target for the end of August (i.e. if the PTL is 
cleared, there will be no breaches of the time target). If we can then draw up PTLs for 
all our doctors and monitor this at HHS level, we can build a reliable leading indicator 
of the whole organisation’s performance. This can be seen in Figure 2.  

 
 

 
Figure 2. Outpatients PTL Summary All Categories.  
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In short, the effective establishment of patient level high frequency information 
systems is a necessary prerequisite to building a learning organisation, and to giving 
the clinical and management teams tasked with improving performance, the most 
important tools to do the job. As an example of the results that have been achieved 
within the GCHHS the below graph (Figure 3) shows an 86% reduction in patients (all 
categories) waiting across all specialties (9156 in January 2014 to 1244 in November 
2014).  

 
 

 
Figure 3. All Category Patients Waiting Over 12 months for All Specialties from January 2014 – November 
2014 Screenshot. 

 

4. Discussion and Conclusion 

This study evaluated implemented a high-level decision support system which 
facilitated the flow of data from operational level to top managers and leadership level 
of GCHHS. According to our results, the development of a DSS helped to resolve the 
data connectivity, timing, and responsiveness issues faced at the Gold Coast HHS via 
the centralised sourcing and storing of core health information data (the Data 
Management element). The system proposed a consolidated view that incorporates high 
level summary information for executive/managerial visibility, as well as the relevant 
patient-level information that supports clinical and operational decision making. This 
system complements the existing business views to ensure the numerous reporting 
commitments are maintained. The “patient centric” view about the processes helped the 
system to better reflect the challenges inside the hospital and help the managers to 
decide efficiently about ways to tackle them. Furthermore, the following objectives 
were delivered in stages, prioritised on the basis of opportunity and of Tiers of KPIs. 

� Develop a single GCHHS view of truth, for both corporate and clinical team 
design elements. 

� Making data meaningful and actionable, optimising its quality, frequency and 
time-lag by improving the technical capability. 
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� Presenting patient and physician level data, in both aggregated and raw format 
to inform decision making both at an Executive level and the 
clinical/operational level. 

� Design, implement and release a series of web based interfaces that help 
clinicians and HHS management monitor trends of priority KPIs (those 
designed by clinical teams, CASH, NEAT, NEST, Endoscopy, Outpatient 
flow).The implementation of the system has resulted in significant 
improvements in outpatient waiting times management. 
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