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ABSTRACT 

 

Cardiac magnetic resonance imaging (CMR) is a medium to diagnose a wide range of heart 

conditions by using magnetic resonance imaging (MRI). To be able to perform the procedure; 

effective communication on breathing instruction is crucial in every CMR patient including 

those who have hearing challenges and language barrier. The patient needs to comply with the 

repetitive breathing instruction respectively. Failure to do so will lead to the verge of production 

of poor image quality of heart that has no diagnostic value and the physician having trouble 

diagnosing the patient’s condition even worse leading to fatality and mortality. Hence, this is 

where Beethoven Light comes into a picture to overcome this problem. It is designed to be such 

a portable device and convenient handling that consist of only 2 colors of light: red and green. 

The Beethoven Light successfully could aid the patient with its simple instruction for those who 

cannot comply and bare breathing instruction especially patients that have hearing disability, 

elderly, and also communication and language barrier. 
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INTRODUCTION 

 

   The cruciality of effective communication is obvious in any discipline of business including 

healthcare itself. Countless negative impact rooting from poor communication such as 

misdiagnose, wrong treatment and procedure, increase duration of procedure, delay essential 

treatment and even worse death of patients [8]. Cardiac MRI is one of the procedures in any 

healthcare centres that face this difficulty on a day-to-day basis whereby some patients having 

trouble due to cannot comply with breathing instructions as poor communication happens. 

 

Cardiac MRI is an examination that evaluates the function and structure of the heart 

using an MRI machine ranging from congenital and acquired heart diseases, including cardiac 

masses, myocardial ischemia or infarction, coronary artery disease. However, the nature of the 

heart itself, respiratory motion and systolic ventricular blood complicate cardiac imaging [2]. 

It is because we need to gain an optimal image despite the sensitivity of MRI machine towards 

motion as these motions can cause artifact; a feature appears in an image that is not present in 

the original object and may be confused with pathology and some affecting quality image. 

Hence, to overcome these problems, MRI becomes a demanding examination. Multiple breath-

hold instructions will be given and last for a long examination time [1].  

 

Although the multiple breath-hold instruction is simple and repetitively; deaf patients, 

elderly and foreigners found it difficult to understand and comply with instruction. Such 

situation makes them contraindicated for MRI as they are unable to stay still and obey 

instruction and the image produced will be suboptimal, restrict the interpretation, decrease the 
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accuracy of report [4] and in some cases if cannot be helped the case will be abandoned and re-

appoint. Moreover, there are many articles that depict the gap of communication between these 

groups of patients with healthcare professionals. For example, incidents of the largest cluster 

of COVID-19 in Singapore the radiographers meet difficulties to perform Chest X-ray as the 

patient which is foreign workers native language is not English. The rejection rate in their 

hospital shows a dramatic increment of rejection. Second, an article by Yahya Y. Akeely,2022 

“Communication Challenges While Dealing with A Deaf Patient in the Emergency Department 

and Suggested Solutions” showed that in the emergency department, they are having difficulties 

when dealing with deaf patients. 

 

Beethoven Light 

 

Thus, with Beethoven Light it acted as visual communication to overcome this problem.  

Visual communication is found to have great significance. It also could communicate with great 

speed and simplicity as it can access the whole world regardless of level of literacy or language 

origin [6]. One study in 2013 showed that doctors and patients interpreted data from medical 

test results more accurately when the information was presented visually, rather than 

numerically [3]. Taking road safety as an example, road users mostly obtain information 

visually. Because of the color, patients can clearly differentiate the natural forms [6]. In 

Beethoven Light: red means hold breath while green means breathe in. Plus, it is globally 

accepted that green means go, and red means stop [5] making it available to the whole world.  

 

INNOVATION DEVELOPMENT 

 

Before the innovation idea happened; we used two pieces of color paper to guide the 

patient for breathing instruction. It is quite a hassle as we need extra help from others to be 

inside the MRI examination room to repetitively show the color paper based on the instruction 

given to the patient. The product shown as below; 

 

 
 

Our innovation development began with a complaint letter from Consultant Cardiologist (who 

interpreted the cardiac MRI image for patient diagnosis) regarding poor image quality due to 

breathing instruction incompliancy in Cardiac MRI. The letter shown below. 
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Due to the complaint letter above, a team known as “Beethoven Project” is created to 

find a solution for this problem. It consists of staff from both Radiology and Cardiology 

Department UiTM which work hand in hand during cardiac MRI procedure. After various 

brainstorming during our meeting session, Beethoven Light had come to light. Its main goals 

are to improve image quality and breathing instruction compliance in Cardiac MRI. Apart from 

that, Beethoven Light is proven to reduce the procedure time to be as comparable with normal 

patients for patients with hearing difficulty. Subsequently, it helps to reduce wastage of MRI 

consumables items if patients cannot obey the instructions like wastage of contrast media which 

cost more than RM 100 per case. 

 

The Beethoven Project had proposed two prototypes to solve the problem regarding the 

incompliancy on breathing instruction. 

 

 
 

Figure 1: Comparison between 2 model  

 

After weighing up the pros and cons, Model 2 is chosen 
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Figure 2: Preliminary Project Sketch 

 

   
 

Figure 3: 3D Model Prototype 

 

 
 

Figure 4: Actual Prototype 

 

 
 

Figure 5: Demonstration of operational instruction 
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Figure 6: Post contrast cardiac MRI image before and after using Beethoven Light 

 

COMMERCIAL POTENTIAL  

 

Beethoven Light is capable of revolutionizing the healthcare market especially as it has 

the ability to make healthcare accessible to all. Like traffic lights it can be distributed globally. 

Our target market right now is the Radiology Department across Malaysia. We had received 

feedback from other colleagues in other healthcare centres and it was profound. We believe that 

it can cross globally as each healthcare centre usually has a Radiology Department. Our product 

is not limited to MRI only, it can be used in all modalities that require breathing instruction. 

(CT, X-ray). This can make healthcare organizations become more feasible for any type of 

patient. 

 

Our sales strategy with local hospitals first, and partnership to upgrade with any partnership.  

 

Table 1: List of prototype production material and price 

 

 
 

Our prototype cost is fully funded by the team members. Our team member, Mohamad 

Faizal Samsuni had built this product based on our sketch and 3D model prototype. Below 

shows the total cost of our prototype production. 

 

● MATERIAL COST + LABOR COST + MISCELLANEOUS (UTILITY & 

TRANSPORTATION) = RM149.30 + RM54.72 + RM4.00 

            TOTAL COST = RM208.02 
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As the prototype is going to be upgraded into a more sophisticated and sleeker look. We 

are very optimistic that Beethoven Light will come out into the market with a reasonable price 

that will profit us. 

 

We had joined several competitions and received few awards as below; 

 

1. Konvensyen Kumpulan Inovatif dan Kreatif UiTM Peringkat Zon Tengah (5th-7th 

September 2022) 

- Pengiktirafan emas 

- Anugerah KIK Primer Terbaik Inovasi Pengurusan (Penciptaan) 

- Anugerah KIK Primer Terbaik Inovasi Pengurusan Keseluruhan 

 

2. Konvensyen KIK Kumpulan Inovatif dan Kreatif Peringkat UiTM 2022 (17th and 18th 

September 2022) 

- Penarafan Perak 

- Naib Johan Anugerah Poster Terbaik  

 

3. Invention, Innovation & Design Exposition IIDEX 2022 

- Gold award: Inventor (Open) and Inventor categories. 

 

We also had received intellectual property right (IPR) under copyright category by UiTM 

Bitcom. Currently, we are waiting for another IPR under the same category by MyIPO. 

 

CONCLUSION 

 

After the innovation of Beethoven Light, patients' compliance to breathing instruction during 

Cardiac MRI had a tremendous improvement. Besides, the time acquisition of Cardiac MRI 

and departmental expenses showed dramatic reduction. This concludes that Beethoven Light; 

visual communication can aid in effective communication between patient and healthcare 

professional and applicable to other modalities too. In addition, it led to more optimal diagnostic 

yield and delivered efficient examinations. This ultimately, making healthcare accessible 

globally and inclusive including those who have problems in communication especially one 

who has hearing challenge and language barrier. 
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