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Abstract 

The significance of Data Visualization are as follows: Effective decision making; Quick results; Minimize errors; 

Accelerated Performance; Identifying high risk patients. There are following scope of Data visualization such as: 

With the usage of EHR large amount of data is generated; Health data Visualization is becoming popular over last 

few years; Visualization of the data can help in better management decisions. The following tools are used: Data 

Visualization Tool-Tableau; Data Stimulator- Synthea. 
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1. Introduction

Synthea

Synthea is a Synthetic Patient Population Stimulator which is used to generate the synthetic patients containing

realistic patient data of the state of Massachusetts, USA. It mirrors the real population in terms of demographics,

disease burden, immunizations, medical visits, and social determinants (Figure 1). It is developed by MITRE

corporation that uses a vast array of diseases, treatment plans, medications, insurance claims transactions, allergies,

medical equipment’s, imaging studies, observations, conditions. Synthea’s clinical disease modules are created by

the community using a combination of clinical care protocols, publicly available disease incidence and prevalence

statistics, and clinical expert feedback. Synthea uses these modules to generate synthetic health records, simulating

the progression and treatment of disease from birth to death [1].
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Figure 1: Project detail wrt to synthea. 

2. Parameters for visualization

2.1 Medication across disorders

This Figure 2 is created with Medications Comma Separated Values (CSV) and Patients CSV established a

relationship between them with matched fields. It tells about the most prescribed drug for a particular disorder. This

can help in knowing the drug which used is available to meet the demand and helps in maintain Inventory and Stock

Management [2].

Figure 2. Medication across disorders 

2.2 Billing patterns across disorders 

This dashboard is created between encounters.csv and patients. Comma Separated Values (CSV). This dashboard 

tells us about the average healthcare expenses across genders. It also gives information which diseases are 

exclusively reported between genders. It can also show cardinality between gender, disorders and Healthcare 

Expenses (Figure 3). 
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Figure 3: Billing patterns across disorders 

2.3 Allergies across disorders 

This dashboard between allergies.csv and patients Comma Separated Values (CSV). This dashboard gives 

information between allergic substances found in particular disorders [3]. As per the data, it shows that acute 

bacterial sinusitis, pharyngitis, bronchitis, asthma, rhinitis conditions report most of the allergies with animal dagger, 

dust mites, pollen, milk, mold and shellfish (Figure 4). 

Figure 4: Allergies Across Disorders 

2.4 Geographical distribution of disease 

This dashboard is created between patients.csv and encounters Comma Separated Values (CSV). It shows which 

distribution and location of disease with number of patients infected with that particular disorder [4, 5]. As per the 

given data Suffolk County shows more distribution of diseases such as Ecoli, Appendicitis, Congestive Heart Failure 

(CHF), Covid-19, Drug Overdose etc. (Figure 5). 
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Figure 5: Geographical distribution of disease 

2.5 Advanced land observing satellite (ALOS) 

This dashboard is created by using encounters.csv. Here first calculated Average Length of Stay (ALOS) which is 

calculated by (ALOS) by ALOS= Date of Discharge-Date of Admission [6-8]. Then filtered encounter class for 

Inpatients and Emergency care admissions. As per the data, ALOS is more for Inpatients than Emergency 

admissions. The AVG ALOS=1 DAY but few conditions show prolonged length of stays. The Average ALOS for 

Inpatient and Outpatient Admissions =1 day. Except for few conditions it varies (Figure 6).  

Figure 6: ALOS 

3. Results
Synthea data comes with a developed framework. It scales via open source deployment on the Internet via get-up 
repository. One million patients records are available freely over their website and getup following with   HL7, FHIR 
and CDA.

4. Conclusion
The current health care system has a three-tier structure for delivering health care services to different spheres. 
Patient health information is diversified across many levels of the health care system in which consistent data
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availability at the point of care is very much essential. Many healthcare sectors use hospital-centric approach to 
maintain and manage hospital information in which patient health information cannot be shared with another hospital 
at the point of care. A cloud-enabled standard Electronic Health Record (EHR) uses the patient centric approach in 
which patient health records are made available in an integrated and unified manner at the point of care. Capturing 
the Health data are done using standard coding’s such as Systematized Nomenclature of Medicine-Clinical Terms 

(SNOMED-CT), International Classification of Diseases (ICD-10), Logical Observation Identifiers Names and 

Codes (LOINC), Digital Imaging and Communications in Medicine (DICOM) and RxNorms. Electronic Health 

Record is need of the hour in India. Ministry of health and family welfare (Govt. of India) have 

recommended some guidelines for effective adoption of EHR. With increased usage of EHR; the data generated we 

can utilize it for data visualization which in turn helps us in better decision for policy making and increase 

operational efficiency. Healthcare Industry is lagging in adoption of IT, data exchange and interoperability. The 

unavailability of health records had hindered the innovations in healthcare. There by lagging in data visualization of 

patient’s health data. 

5. Key recommendations

An electronic health record (EHR) with maintained standards using to link data within an EHR system or share 

health information between systems; Within a hospital there should be an EMR Implementation Analyst; Even a 

small clinic/nursing home can use open source EMR systems with minimal cost, maintaining standards with quality 

of data. Which increases the possibility of generation of data over a period. 

6. Limitations

Synthea data doesn’t show any variation in the patient data which would occur at real scenarios Synthea data 

focuses more on care provided at hospitals; Whereas behavioral therapies and treatments administered outside the 

hospitals are not included Since Open-EMR is an application for US. Few entities needed to be changed and 

customized according to Indian Needs; Difficult to use Homeopathy and Ayurveda Clinics; Billing and Insurances 

needed to be changed as per Indian use case scenarios. 

7. Scope for future research

With the need of hour of ABDM Implementation each hospital needs an Electromagnetic Radiation (EMR) Systems; 

Drug Dictionaries for Application Programming Interface (API) search for E-Prescription of drugs. 
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