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ABSTRACT 
Digital transformation and business intelligence in healthcare 

services for solving analytical tasks is a must. Analytic 

solutions continue to grow and will play an ever-increasing 

role in the healthcare future.  Accordingly, healthcare 

organizations in quest of effective IT artifacts that will 

support the provision of a high quality care for patient based 

on accurate data analytics-based insights. In the area of 

diabetes management, there is a need for tools to track key 

indicators to support decision-making and provide elevated 

care. They require business intelligence for dashboards to 

visualize digitized data in order to gain insights regarding 

diabetes patient care and management. Simple and effective 

dashboards is mostly technology oriented to help physicians 

leverage patients’ data most effectively. 
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1. INTRODUCTION 
The digital transformation enabled by business intelligence 

(BI) in healthcare field is transformative trend and seems to 

raise unabated. Digital transformation of healthcare has taken 

longer than other fields, large-scale adoption is necessary and 

radically will transform healthcare outcome for the better. 

These include weaving data and incorporate the use of 

business intelligence analytics to accelerate that 

transformation [1]. Advances in technology such as electronic 

medical records (EMRs) have enabled healthcare 

organizations to collect, store and manage effectively. 

However, they function more as data warehouses or 

repository than as dynamic analytic tools. The gap between 

collecting and analyzing data has to be addressed in order to 

bridging gap exist also between the received care and the 

actual care people received. The world of business 

intelligence solutions offering unparalleled insightful and 

actionable intelligence into organizations management and 

patients. Its effective means of healthcare transformation, the 

dynamic availability of analytics tools that hold great promise 

for improving health care. Analytics solution is increasingly 

merging itself into the arena of disease diagnosis and 

management in order to shape the future of healthcare. One 

major area where using analytics can optimize efforts is 

diabetes management hospital and foundation donations and 

grants [2, 3]. From an IT point of view, business intelligence 

technology stays close to the data is dashboard, which is 

broad and far-reaching tool. Such enterprise data analytic 

tools used in support the transformation of data into 

information and analyzed to knowledge by visualizing and 

tracking metrics by healthcare organizations to support 

decision-making [4]. Viewing data this way, efforts on 

potential insights that can help physicians capture the patients 

with uncontrolled diabetes through easy tool then provide 

effective care to diabetes patients [3]. 

Overall, digital transformation and BI offer above all 

opportunities by digitized data availability, analytics, 

communicating information, along with emerging research 

trends such as personalized medicine. As a result, moves 

managing diabetes toward a new paradigm, success in 

providing a tailored care while revises practices, decisions, 

and treatments to individual in diabetic population. [5]. The 

impetus for this study is to explore the use of technology, in 

the form of business intelligence dashboard, can be adapted 

by a large, complex and multispecialty health care 

organization to potentially improve the overall care in 

particular diabetes management. 

2. RELATED WORK 

As mentioned in the introduction, the dashboard as business 

intelligence solution enables care professionals to identify 

uncontrolled diabetic patients and improve their care in an 

effective and time-efficient way. Most of the literature 

representing the value of dashboards without guarantee 

practice change; dashboards were not the only intervention for 

the use of the presented data. 

Other strategies to improve quality of healthcare at population 

level are beyond the scope of this study, considerable efforts 

for diabetes management using dashboard summarized in this 

section. 

Koopman et al. [6] compared the use of a new diabetes 

dashboard with the traditional electronic health record (EHR) 

search, which require viewing multiple screens or charts to 

retrieve data needed for diabetes care. The results quantified 

benefits of using patient-specific diabetes dashboard as 

decision support tool. The diabetes dashboard helps to ensure 

the availability of accurate data in a timely manner. 

Optimizing such health information technologies led to 

substantial improvements in the quality and cost of care. 

Dagliati et al. [7] implemented a dashboard-based system 

based on the clinical data from multiple-source and predictive 

analytics to support decision-making of T2DM and its 

complications. The results showed a decrease in visit duration, 

allow physicians to focus on the critical aspects of each 

patient. Thus, increase the efficiency of the clinical care 

process. Ngui and Qiu [8] developed an Electronic Medical 

Record (EMR) dashboard as health management approach for 

diabetes patients. They assessed the success of providing 

cardio protective to proper patients by using a dashboard. The 
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results hold promise to improve treatment and engage patients 

while improving team-based care. Wu et al. [9] explored an 

approach to use database as a visual HbA1c dashboard to 

effectively and timely flag patients with poor control and 

those who have missed their quarterly measurements. In the 

second phase, ongoing work to analyze the factors associated 

with uncontrolled diabetes. Such patient-centered tool enable 

patient to see their HbA1c trend to facilitate engagement and 

empower patients and their parents. Make data relevant for the 

clinic, patients and parents available, improving clinical 

outcomes. Giordanengo et, al. [10] designed dashboard to 

display data that collected from patients through systems like 

mobile apps to their clinicians. Moreover, they assessed the 

reliability of self-collected data including calculations, 

medical situations, and defined more data that meet clinicians’ 

need. Such solution allow patients to be proactive toward 

disease management and allow clinicians to tailor health 

services to improve the patients’ health state. 

3. METHODOLOGY 
A case study is the research methodology of this paper. Two-

cases designed dashboards explored; both contribute to 

diabetes management efforts, in King Abdulaziz Medical city 

(KAMC) setting. As a technical intervention, a developed 

analytics dashboard for diabetes patients that has been 

implemented in the department of family medicine and 

primary healthcare. The purpose of developed dashboard is to 

provide physicians, with a curated visual view of indicators 

related to the diabetes.  Besides technical intervention, 

primary care provider assignment activated and improved in 

Electronic Medical Record (EMR) system including diabetes 

patients. Through these efforts, each patient will have a 

consistent continuity of care through a center point of care. 

Moreover, a developed analytics indicators that help to track 

and assess the results of the interventions. Then, a monitoring 

and evaluation dashboard have implemented to monitor the 

progress of PCP assignment. Additionally, we used several 

sources for data collection, well-documented reports and 

reviewing related articles. In addition, we conducted 

interviews, observations and attended meetings. The data 

collected between 2017 and 2018. 

4. RESULTS 
The uncontrolled diabetes dashboard, produced by KAMC, is 

a web-based application accessed through an Internet browser 

(Figure 1). It was designed with the aim of offering insight 

into the diabetes patients’ population in an integrated manner, 

together with flag uncontrolled diabetes where HbA1c is 

greater than or equal 8mg/dl, which would support physicians 

in their management of diabetes. This dashboard uses simple 

visualizations, and includes indicators that indicate particular 

test, which is HbA1c, has exceeded the recommended testing 

range. Then information of patients will be displayed included 

gender, age, routine clinical period, total patients and lab test 

for patients. Moreover, under this analytics page, the 

visualization features can be customized using different 

features such as date, facility type and location, region and 

patient type to populate the visualizations. 

 

Fig 1: Uncontrolled diabetes dashboard that adopted in 

the family medicine/primary care at King Abdulaziz 

Medical City (KAMC) 

The PCP dashboard is a good representation of the assignment 

progress of patients with a primary care physician. Key 

Metrics, direction and degree of progress across specific 

period of time. The dashboard tasked with determining 

number of registered patients over percentage of patients with 

primary care physicians. It designed to display a group of 

patients that can customized by date, region, and facility type 

(Figure 2). 

 

Fig 2: Patients with a primary care physician 

Dashboard is an effective way to help control HbA1c and 

considered as an adjuvant technical intervention to the 

diabetes management. Given the reported clinical result, 

nominal cost, access to this technology, it expected to be 

effective at the population level. Comparisons before and after 

technical intervention in Figure 3. The result showed there is a 

significant improvement of the average of HbAc1 in primary 

health care (PHC) after ten (10) months of enhancing the PCP 

assignment/developing the analytics dashboard to monitor 

PCP. Furthermore, t-test analysis (Figure 4) is showing a 

significant improvement in population health before 2017 and 

after 2018 intervention. 
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Fig 3: Average HbA1C at a PHC 

 

Fig 4: Population health – uncontrolled DM baseline 

before 2017 and after 2018 intervention 

5. DISCUSSION 
The first developed dashboard employs a unique strategy to 

motivate improvement of population health status. It aimed to 

flag uncontrolled diabetes where HbA1c is greater than or 

equal 8mg/dl by displaying several measures of patients. This 

step is paired with encourage the assignment of all diabetes 

patients to a care provider. According to several studies, 

patients who see many primary care providers lead to inferior 

outcomes due to discontinuity of care. Alternatively, assigned 

patient to a care provider, who will know the patient well, 

improve communication and interaction, patients have the 

opportunity to articulate their problems and preferences to be 

considered in their treatment plans. Physicians provide 

patients with clear explanations and expectations to cope with 

their illness. Consequently, care providers will improve long-

term ability to preserve an effective disease management [11]. 

The second dashboard, in this case study, that monitor 

assignment progress helps us understand the spots in terms of 

usage and interaction, which has an impact on assignments 

progression. 

Technical intervention, such as dashboard, gave the 

opportunity of looking at health care from new perspectives, 

emphasizing temporal patterns of diabetes health status and 

facilitate action in response to the data have displayed. 

Adoption has been successful in in King Abdulaziz Medical 

city (KAMC) and they integrated its use into the routine clinic 

workflow. Usage and assignment progress has increased 

dramatically since the initial go-live a more than year ago. 

The potential of this technology to build the organization 

capabilities needed and a key driver to achieve the goals of 

Vision 2030”, the National Transformation Program (NTP) 

2020. The remarkable implementation of advanced 

information technology is a step to implement the plan of 

Saudi health-care digital transformational [12]. 

Correspondingly, it is important to monitor, track and assess 

the transformation and its progress for successful execution of 

the plan. The ability to judge the transformation to digital 

based process needs to present measurable outcomes. 

Therefore, taking into account using a rigorous mechanism to 

assess the progress of transformation by comparing before and 

after transformation within the organization [13]. Such 

efficient level by technology for digitization will give health 

care new appearance. 

6. CONCLUSION 
In conclusion, KAMC have implemented and shown that the 

use of the dashboard, which incorporates several features, can 

improve diabetes management. It anticipated that this 

dashboard would be helpful when adopted in a family 

medicine/ primary setting, where physicians can make quick 

decisions and provide additional attention to patients with 

diabetes based on summarized information. These evolving 

business intelligence technologies are already mad a positive 

impact. Smart leaders in healthcare arena must begin focusing 

and exploring on such technologies if they are to effectively 

navigate the digital transformation. 
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