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Abstract— The research objective was to divulge the concept 

of EHR / EMR inasmuch as the terms are commonly used in 

healthcare sector in non-OECD countries. The consolidation 

of multiple healthcare parameters in a unified digital platform 

results in availability of digitalized record-keeping of the key 

indicators. The inequality amongst countries are noteworthy 

and the research unveils the importance of having a 

comprehensive digital database. We have identified the key 

stakeholders who will get immensely benefitted by the 

effective implementation of EHR. Government, hospitals, 

health machinery, policy making mechanism, insurance 

companies are the beneficiaries to be mentioned. We 

analysed the major components of EHR adoption and 

differentiated the ICT tools and application between 1992 and 

2015. We have subsequently developed a 3-D model to 

simplify the system of inputs and its linkage with outputs in 

case of key stakeholders. The entire exercise was performed 

by cross-country analysis where special emphasis was 

extended on developing nations especially BRICS countries.  

Keywords: Electronic Health Record (EHR), EHR with UHC, 

Cross Country EHR Analysis, 3-D Model of EHR 

Implementation 

I. INTRODUCTION 

In the context of global healthcare and related aspects, the 

importance of government investment in infrastructure, the 

need of more budgetary contribution in capacity building and 

the relevance of equitable distribution of available resources 

are always talked about. These value additions prod us to 

have a more equipped and capable healthcare system that 

eventually complements the initiatives of the nations for a 

better and brighter developmental goals. But the focus on 

Information and Technology application in the sector had 

never been the frontrunner among other priorities. ICT 

application and its all-encompassing relevance in today’s 

healthcare sector for higher efficacy and efficient service 

delivery is a lesson to learn. One such globally acceptable tool 

is Electronic Health Record (EHR)/ Electronic Medical 

Record (EMR) that captures all relevant information about 

individual’s health indicators starting with basic demographic 

profile data and covers vast areas of health issues, medication 

details, laboratory reports, family health history, tomography 

etc. The purpose of such record-maintenance is purely result-

oriented as it may change the existing practise of diagnosis 

based on the information shared by the recipient. Healthcare, 

being a priority developmental area of any nation, should 

contain necessary checks and balances for the policy makers 

to have complete control over the health profile and trend 

assessment over a period of time for a specific demography. 

When the electronic database with all required data is 

available with the authority, it also acts as an unparalleled tool 

to assess insurance coverage needs, targeted population group 

for policy implementation, area-specific requirements and 

reporting methods. As the disparity exists in most of the 

developmental indicators, ICT application in healthcare is 

also not an exception when developed and developing 

countries are compared. The countries with higher per capita 

GDP appeared to spend more in public health (Figure 1) and 

subsequently could ascertain the need of ICT application to 

improve the healthcare delivery. The investment to have a 

consolidated EHR / EMR depends on government initiatives 

and policy implementations backed by private cooperation. 

The government spending profile in healthcare of BRICS 

countries (Figure 2) reemphasizes the need to have more 

government initiatives for the fledgling sector. When 

countries like India and Brazil have less than half of its health 

spending through private institutions, Russia and China have 

a long way to go to be at par with the OECD countries. These 

developing nations with considerable surge in various 

economic indicators desperately need growth in ICT 

application in developmental sectors. 

 
Fig. 1:                                                                            Fig. 2: 
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                                            Fig. 3:                                                                                     Fig. 4:

II. PREVIOUS RESEARCH 

Safran et al(2000) had defined electronics patient record 

collection and elaborated its assimilation with the wide 

spread adoption of internet technologies would transform the 

medical world to a new collaborative model termed as 

eHealth. Zhou et al(2009), in her paper on EHR and quality 

of health care, have done a survey to show a positive 

interrelationship between quality of healthcare and EHR. 

Koppel et al (2010), in its commentary on the evaluation of 

use of electronic health records, had stated that 

implementation of EHR would be slow and expensive for 

most of the countries left with the comprehensive 

implementation. Sarwal et al (2015), in his paper, had said 

that government of India health service schemes could be 

transformed into UHC along with the use of information 

technology. Sharma et al(2016) has reviewed the status of 

adoption of EHR in India in 2016, and have also done a 

survey in which they have concluded that adoption of EHR 

should be mandatory for large and medium size hospitals. As 

of now not much has been explained about the 

interrelationship between EHR and Universal health 

coverage. Government of India had notified the electronic 

health records standards in 2016, wherein they have defined 

the standards of EHR for its adoption in hospitals. This 

document mostly covered the ICT security and protocol 

needs for successful implementation of EHR. 

III. INITIAL THEORETICAL FRAMEWORK AND 

METHODOLOGY 

This research work aimed at initial analysis of the concept 

called EHR/EMR which is application of ICT in 

materializing a master database of health parameters / 

developmental status directory for citizens. Once the concept 

has been established, we investigated the stark inequality in 

the application and implementation of this tool across the 

globe where developed countries undoubtedly fared better 

than others. The data pertaining to the available health 

indicators were also analyzed to identify the gap across 

countries. Subsequently we aimed to figure out the integrated 

system that may result in benefits for all the stakeholders 

through the implementation of EHR. When developing 

countries contemplate to come out with an all-weather 

conspicuous solution like Universal Healthcare (UHC), the 

input information plays a decisive role in the success of the 

model. In this research, we subsequently developed models 

of EHR with a pre-conceived target to facilitate the 

stakeholders in an efficient manner. We subsequently 

developed three models that will in turn help government (in 

implementing UHC with maximum inclusion), hospitals and 

medical facilities, insurance companies in multifarious ways 

including information symmetry, reporting, planning and 

policy implementation. 

IV. PRESENTATION OF DATA AND EXPLANATION 

The requirement of EHR is not only to digitalize the patient 

database to have an in-depth clarity over multiple relevant 

factors but also to utilize it as an identification document for 

the patients. The necessity of such foundational identity 

document (Table 1) is worth mentioning in case of furthering 

it towards the next step of digitizing the record through EHR. 

The data of EHR adoption (Table 3) not only reflects the 

global inequality, but it also sensitizes us about the need to 

incorporate more ICT applications in our healthcare system 

for obtaining more effective deliverables. The adoption rate 

for India is at an abysmal low of 32% where it is as high as 

96% for China and more than 90% for all developed nations. 

The concept of EHR got changed over a long period of time. 

The comparison between the EHR notion in 1992 and 2015 

(Table 2) reflects the evolution of the technological 

applications in healthcare delivery. As we are more inclined 

in analysing EHR framework, we represented it with a system 

comprising of relevant stakeholders (Figure 5). 
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Table 1: Benefits of Foundational Identification in Healthcare 

EHRs in1992 EHRs in 2015 

Mostly developed and used at academic centers 

EHRs used in primary care exam rooms and by 

insurance companies, nursing homes, hospice, 

homeless population, departments of corrections 

Hybrid of paper and electronic data Mostly vendor EHRs 

Hierarchical and relational databases Personal Health Records interfaced to EHRs 

Based around billing and scheduling systems, some clinical systems 
Intra-facility data sharing with standards more 

common 

Large mainframe and minicomputers with limited data storage Data mapping to SMOMED & LOINC 

Personal computers with graphics used as monitors 

Digital pathology, mental health, external labs, e-

prescribing, order-sets, family history, genetics, 

bio-banks, bio-surveillance, public health 

Data entry through keyboards and mouse Increased Clinical Decision Support 

Used in inpatient & outpatient facilities Natural Language Processing 

Local area networks & Internet, web-based Big Data 

Admitting, pharmacy, laboratory, microbiology, surgery, radiology, 

respiratory therapy, infectious diseases, radiology, nurse charting, 

physician notes/orders/consults, patient measurements, patient care 

procedures, electrocardiogram, echocardiography 

Mobil devices 

Image scanning Open-source EHRs 

Paper printouts Digital identities 

Clinical Decision Support Enterprise Data Warehouses; birth to death data 

Computerized Provider Order Entry Increased EHR education 

Drug references, clinical manuals, textbooks of medicine, literature 

searching 
Infobuttons 

Physician documentation & electronic signatures Cloud computing 

Health Level Seven/IEEE P1157 Alerts via email, pagers/cell phones 

Universal Medical Language System Copy and paste; note bloat 

Medical device interfaces Unintentional consequences 

Picture Archiving and Communication Systems (PACS) Interfaces to medical libraries 

Wide area networks Medical scribes 

Ethical issues: data ownership, data liability, informed consent, 

security and privacy 

Technical issues overshadowed by procedural, 

professional, political, social and especially ethical 



Electronic Health Records (EHR) and its Impact on Universal Health Coverage (UHC): Developing Suitable Models for India Based on Cross Country 

Analysis 

 (IJSRD/Vol. 7/Issue 08/2019/072) 

 

 All rights reserved by www.ijsrd.com 243 

issues and the need for compliance with standards 

and information security 

 
Significant increase in EHR related publications 

Table 2: Capabilities and use of EHRs in 1992 and 2015 (R.S.Evans, 2016)

In continuation with the available EHR data and 

scopes / area of its convergence with the effective 

implementation of UHC, we analysed the existing practices 

in countries from multiple economic strata to derive logical 

conclusive models for the implementation of EHR. 

Countries Adoption rate of EHR 

USA (2018) 97% 

UK (2018) 97% 

BRAZIL (2016) 92% 

RUSSIA (2016) 93% 

INDIA (2016) 32% 

CHINA (2016) 96% 

South Africa (2016) 68% 

Table 3: 

 
Fig. 5: Components of EHR adoption 

A. EHR Implementation Status across Countries 

As we are trying to divulge the concept of EHR and its 

relationship with the implementation of UHC, we have come 

across various UHC policies implemented by the concerned 

nations. The startling outcome in terms of degree of 

implementation and inequalities has reiterated the fact of the 

variations in government initiatives. 

UK provides UHC through its National Health 

Service where it guarantees all medical care for all free of 

cost. USA provides UHC through its hybrid system where 

approximately 60% of them are covered through mandatory 

health insurance and the rest through schemes such as 

Medicare, Medicaid, Military care etc. Other OECD 

countries also followed suit where Scandinavian countries 

has always been front runners. The same has also been 

analysed for BRICS nations. 

Brazil provided UHC through SUS, a public funded 

system which caters to the entire gamut of population. This is 

funded through general taxation and happens to be one of the 

finest developmental policies innovated with ideological 

bias. Russia introduced mandatory health insurance in early 

1990s in addition to its public funded health system to 

provide the UHC. South African constitution provides for 

right to health as one of the constitutional rights for its 

citizens and in order to implement the UHC it has ingeniously 

developed a national health insurance fund which is 

substantially tax-funded. In China, 95% of its citizens are 

covered under basic mandatory insurance scheme and 

government had mandated that every citizen would be 

covered under basic medical health insurance scheme which 

covers fundamental medical care. 

B. Source of Data 

The above analysis was based on data available from multiple 

sources. The data pertaining to the health indicators and 

cross-country variation was obtained from WHO database 

whereas the developmental parameters were obtained from 

World Bank open access database. The foundational 

indicators and progress data for BRICS countries were 

obtained from World Bank reports. 

C. Scope and limitations of research 

The research work covers the concept of EHR/EMR and its 

impact on the success of UHC. The work is mostly qualitative 

in nature where the relevant data points related with 

developmental indicators were used for assessing the state of 

inequality. The research could have been more 

comprehensive if the standard template for countries like 

India could have been developed from the models we 

proposed. Due to paucity of rudimentary data, this exercise 

could not be fructified. Instead, the analysis was performed 

with a focus to establish the necessity of a comprehensive 

electronic health database to guide a country to implement its 

health policies in a planned and well-guided manner. As the 

implementation of EHR has been restricted in various 

countries with considerably lesser economic development, 

the adoption data was also scarcely available for them 

resulting in the analysis restricted to the countries with higher 

GDP and greater contribution in world trade. 

V. CONCLUSION 

Once we completed all the processes pertaining to analysing 

the effect of EHR in various aspects of policy making 

pertaining to healthcare, we understood that the need of the 

hour is to have a well-in-place EHR database for policy 

making. There are multiple stakeholders involved in the 

process of developing and implementing EHR. They get 

benefitted in many ways through the implementation of EHR. 

Hence, we developed a 3-D model of EHR where the three 

dimensions are the three key areas which got maximum 

benefits from the effective implementation of EHR namely 

Government (through key policy intervention-UHC) (Figure 

6), hospitals and physicians (through readily available 

diagnosis database) (Figure 7) and insurance companies 

(through accessible database on the status of health of an 

individual to determine the appropriate policy) (Figure 8). All 

these models depict the flow chart of the system that has its 

inputs through the available resources and outputs in the 

models are mostly the possible benefits that can be achieved 

through successful implementation. 
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Fig. 6: Model to benefit UHC 

 
Fig. 7: Model to benefit Hospitals and Physicians 

 
Fig. 8: Model to benefit Insurance Companies 
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Fig. 9: Information Elements 

In order to develop the three models termed as 3-D 

model for EHR, it has been observed that a considerable 

range of information elements (Figure 9) are mandatory to 

obtain. This information would lead to the preparation of 

database and the parameters ascertained for the database 

would essentially help the policymakers to assess 

geographical, region-specific, demography-specific issues 

and required policy interventions. Some of these data are 

sensitive and to be preserved with due care. Relevant security 

measures are to be incorporated in the database management 

system to ensure protection of data as well as personal 

information with utmost care. 

The recent development through the Global Competitiveness 

report in Indian perspective was indeed an eye-opener in this 

regard. The plummeting numbers (ranked below 100) in both 

healthcare and ICT application separately indicate the need 

of a comprehensive methodology of the integration of these 

two parameters resulting in a comprehensive EHR. Although 

India maintained overall 68th rank (10 down from last 

ranking) due to its huge global market, an efficient EHR 

implementation may add to the potential of the country to 

rank higher in coming years. 
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