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Abstract 
This report aims to paint a comprehensive picture of how a futuristic healthcare industry will 
look like by discussing healthcare industries and their imperfections in the global and local 
context, both in the past and in the more recent times. 

With that, we introduce the term “Connected Health” and “Healthcare 2.0”. The terms 
"Connected Health" and “Healthcare 2.0” reflect the range of opportunities to provide 
seamless healthcare delivery and to maximize the potential of new healthcare strategies in 
healthcare services through Information and Communication Technology (ICT) enabled care 
programs.  

With Healthcare 2.0, healthcare organizations are moving towards leveraging ICT to provide 
patient-centric services, providing accurate and timely diagnosis for the patient through 
collaboration between different medical organizations and also offering better emergency 
responses through the interoperability between two different medical facilities. All these, 
made possible with ICT technologies like the World Wide Web and the high-speed network 
infrastructures.  

Content Delivery 
This report will first introduce the issues any healthcare organization might face and how the 
use of ICT can solve these issues, and in turn, offer patient-centric care services. We will then 
briefly explain how difficult it is for people to access healthcare resources in some countries. 

We will then move on to cover how some countries like Singapore and Bangladesh leveraged 
on the use of ICT technologies to provide better medical services and at the same time, 
highlighting some imperfections of these current services. 

Lastly, the most important part of our report is to help you imagine how someone will receive 
medical attention in a Healthcare 2.0 world. 

Introduction 
In the past, information and communications technology (ICT) was expensive and healthcare 
organizations concluded that the amount invested into ICT outweighed the benefits of ICT 
itself. Currently, healthcare organizations around the world are beginning to realize the 
benefits of ICT. There are a number of events that are transforming the way how healthcare 
industries look at ICT. Firstly, the “connectedness” concept is currently prospering in our 
generation, for instance; the popularity of social networks like Facebook, mySpace and 
Twitter. Next, the need to improve workflow and knowledge transfer as science and 
technology advancements had led to the discovery of more complex and interconnected 
medical issues which include the aging population. A typical hospital may have many 
applications to process, procedures to handle and resources to manage. However, many 
hospitals maintain separate workflows and networks internally which added to the already 
high cost of maintenance and to the increasing complexity of operating a healthcare 
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organization. Lastly, a person with a serious medical condition or a chronic disease may 
typically see more than one clinician. There is a need to transfer medical records between 
these clinicians in order to give the best and a seamless medical attention to that person. 
Based on the above general cases, health establishments had understood they will need to 
optimize their delivery of medical services and reduce medical errors to make a radical 
change from hospital-centric to patient-centric systems. 

The Healthcare Industry in the Past 
The healthcare industry in the past where ICT technology wasn’t pervasive relied largely on a 
manual management system. Without an effective central system of recording medical 
records, often resulted in an untimely and inaccurate medical service which may cause a 
person’s death in an emergency. 

For a country like India where The Hindu National Newspaper (2006) claimed to have 260 
million people still under poverty and the medical fees are often unaffordable, especially 
people who were poor and naïve in the remote parts of India. They have to travel long 
distances to reach the nearest hospital town where a qualified doctor resides and the distance 
is often tedious to cover and the transportation system couldn’t respond to emergencies on 
time. To further complicate the healthcare system in the past, patients often visited the 
doctors in large batches and without prior appointments and according to the  census of India 
in 2001, 29 languages are spoken by more than a million native speakers; this made it 
extremely hard for any patient to communicate with a qualified doctor. 

Similarly, a person staying in the remote parts of 
Bangladesh who is in need of medical attention 
would have to take a public transport which is often 
overloaded, unhygienic and unmaintained. Worse, 
the transportation itself may be the cause for the 
spread of diseases.  

After a tedious journey to reach a hospital, they were 
often received by an unorganised medical team 
working in an ill-equipped hospital. The doctor to 
patients’ ratio is highly out of proportion. To make 
things worse, medical equipments were often not 
available due to poor maintenance and the medical 
records to diagnose a patient accurately were not 
easily found. 

Due to the ineffective and disconnected healthcare systems in the past, deaths in rural areas of 
a developing country were often not caused by cancers. Rather, they were caused by ordinary 
illness such as common flu and asthma attacks without appropriate and timely treatments.  
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Current ICT Impact on the Healthcare Industry 

Singapore’s EMRX  
Presently, the advancements of technologies introduced new life-saving techniques and cures 
for diseases. These medical advancements had naturally made people, especially 
Singaporeans, more health-conscious and knowledgeable, and their expectations for medical 
care had increased significantly. Therefore, healthcare organizations are transforming their 
services to be centering on the patient so as to meet the growing expectations of medical care 
for the people of the 21st century. 

One current example of such patient-centric service is transforming the way a patient’s 
medical record was stored. Singapore’s Ministry of Health had developed a vision called 
“One Singaporean, One Family Physician, and One Medical Record.” In 2004, public 
hospitals began to share their patients’ medical records electronically via the EMRX initiative. 

The Electronic Medical Record Exchange (EMRX) in Singapore enabled their hospitals to 
provide better coordinated care especially when a patient moves across different hospitals and 
different levels of healthcare delivery. The EMRX also aim to reduce costs by removing 
unnecessary repeat orders for similar tests by doctors in different health institutions. 

 “Prior to EMRX, if a physician requires 
records from another institution, the 
physician would have to call/fax the other 
institution to request for records, wait for 
the medical records office (MRO) to search 
for, retrieve, copy and courier the document 
across. Because the process is cumbersome, 
it is often impractical for a physician to wait 
for the records before proceeding with 
treatment. The main purpose of the EMRX 
is to provide a summary of a person's 
contact with a healthcare provider and 
treatment provided to ensure appropriate 
healthcare.” 1 

 
However, EMRX is only applicable to hospitals and government clinics across the two public 
healthcare clusters, National Healthcare Group and Singapore Health Services, to share vital 
patient medical information such as inpatient discharge summaries, medical history and 
laboratory results. 
 
Singapore’s effort to provide patient-centric services falls short of integrating EMRX to 
private hospitals and local General Practitioners like Gleneagles Hospital, Raffles Hospital, 
Mount Elizabeth Hospital, Tay Guan Healthcare Clinic and Tanglin Medical Clinic. 
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Bangladesh’s 789 Healthline 
To ensure access to basic healthcare in Bangladesh is a major challenge as there is a great 
lack of adequate medical practitioners and healthcare delivery infrastructure. 

Grameenphone, the leading telecommunications service provider in Bangladesh, introduced 
the “789 Healthline” service, with an aim to enhance Bangladeshis’ access to primary 
healthcare services using mobile communications technology. 

“The Healthline service, first of its kind, is designed to extend primary healthcare 
information and services to people in both rural and urban areas. It is a 24-hour Medical 
call center which provides services through an interactive teleconference between a 
Grameenphone mobile user and a licensed physician.” 2 

Grameenphone provided every village with at least one 
cellular phone, which in turn could be used to do a series 
of other tasks, one of which is dialing “789”. 

By simply dialing “789”, Bangladeshis may seek medical 
advice on an emergency or non-emergency situation. A 
789-caller can also seek medical information, such as 
interpretation of laboratory tests results and reports.  

In a place like Bangladesh, a current piece of ICT technology like the mobile phone is 
already making such great impact on the healthcare of an entire nation. However, it’s not 
entirely ideal and patient-centric enough: “…The Healthline Service is accessible to all 
Grameenphone subscribers and those who register are also able to conduct consultations 
over the phone (their medical files are retained at the Call Center). In Bangladesh, with one 
doctor per 4,000 people, this service represents a much-needed extension of primary health 
care services.” 3 

Healthcare services need to leverage on ICT technologies  
 
Healthcare industries around the globe continue to identify methods to significantly improve 
their patient services.  
 
As Dr Warren Smith, Director of Finance and Corporate Planning at the Caribbean 
Development Bank had put it: "Information and communications technologies provide the 
key to developing an integrated approach to improving health services at national and 
regional levels” 4. We can conclude that more and more healthcare organizations in the world 
will choose to leverage on ICT technologies to transform healthcare and to promote 
innovation to change clinical work processes and transform how care is delivered.  
 
While some may argue that poorer countries couldn’t afford extensive use of ICT for patient 
care, we believe that as the costs of ICT technologies get cheaper in the future, poorer 
countries like Bangladesh can also afford to offer better patient-centric services through ICT. 
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ICT Technologies and the Future of Healthcare Industry 

Healthcare 2.0 

While there is tons of health-care information on the Web, there is not yet a lot of 
interactivity between the patients and their healthcare providers. Therefore, the term 
“Healthcare 2.0” was used to describe the concept of connecting patients and various 
caregivers through ICT technologies. 
 
Firstly, Healthcare 2.0 aims to facilitate interactive information sharing among patients 
themselves, among medical professionals, between two different healthcare organizations, 
and between a patient and his doctor. Healthcare 2.0 also aims to promote interoperability 
between different medical facilities or between a Paramedic and the Emergency Room of a 
hospital. Next, to help healthcare organizations provide patient-centric services. Lastly, to 
foster collaboration between physically apart medical professionals and experts to provide the 
most timely and accurate diagnosis of a patient’s condition. 

Interactive information sharing 
In future, both multinational and local research facilities can interactively share information 
to benefit the medical community in a shorter research time. For example, a local stem cell 
research facility could share their experimental results and interact with international 
communities outside of their country.  By exchanging ideas and research materials, they can 
share what projects they were doing and what happened with their sciences. This can be made 
possible by applying the social-network platform for the medical research community. 

In the future, more and more people will get timely and medically proven healthcare 
information through the Web. A lot of healthcare issues arise because people did not eat right, 
exercise enough or the lack of healthcare knowledge and practices. As people started to use 
the Web more and more for information sharing and gathering, they can get connected with 
like-minded communities via several social-networking health-sites like PatientsLikeMe and 
DailyStrength. Patients or commoners can now receive health-tips from one another or 
receives a customized dietary plan from doctors inside the online community and not 
randomly follow a piece of healthcare advice found on the Internet. 

Interoperability 
In near future, many healthcare organizations with different clinical systems or solutions will 
be leveraging on current or emerging ICT technologies to administer medical care and make 
critical decisions more accurately and quickly. 

This enables different hospitals, healthcare institutions or medical facilities to inter-operate 
with one another in a medical emergency. For example, a Paramedic of Hospital X is 
attending to an emergency case in an ambulance.  The Paramedic is able to securely access 
the patient’s medical records wirelessly via the ambulance’s mobile router and monitor his 
condition while on the way to the nearest located hospital Y.  

LMY



CS1105 Final Paper Q2A 

Interoperability enhances the collaboration between Paramedic of Hospital X and the 
Emergency Room of Hospital Y. This means life-saving treatment can be administered while 
travelling and continue treating the patient at hospital Y. 

Patient-Centric services 
In the near future, clinical staff will be reporting a very high level of satisfaction by the way 
ICT technology enhances and support their delivery of care. As their administrative jobs were 
eased and their capacity to meet patient needs increased, more patient-centric services can be 
rolled out from healthcare organizations. 

For example, ICT technologies transformed the way Nurse Call Systems were designed. 
Revolving around the most talked about technology, Unified Communications, there will be 
new options for nurses to explore on the way calls, acknowledgments, service requests and 
notifications were made.  

When a patient triggers for attention via a bedside phone called the “Pillow IP-Phone”, the 
Nurse Call System transfers the alert to a Nurse Call Console, a notification system that is 
capable of sending messages to IP Phones and Pagers. The message is automatically sent 
with the location of the patient and the type of alert.  The nurse assigned to that room who 
may be roaming about is notified via his or her IP Phone. By pressing a key on the phone, the 
nurse calls back to the patient’s “Pillow IP-Phone” to discuss his or her needs, providing a 
patient-centric service. 

Collaboration 
In time to come, a patient will go for fewer consultations with his local General Practitioner 
but with more efficient diagnosis and patient-care. When a local General Practitioner (GP) 
needs a second opinion from a leading doctor from another medical expertise domain, he can 
always book an appointment for a video conference. This can be done by sharing schedule 
diaries across a central hub even if both doctors were from different medical institutions or 
from a different continent. After the comprehensive diagnosis via online collaboration, the 
local GP can immediately book for the next available treatment or diagnosis session for the 
patient. This reduces the number of times a patient needs to be physically present while 
consulting his local GP and also reduces the chances of inaccurate diagnosis.  
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Case Study 
The last section of our discussion on future healthcare will help you to imagine how a patient 
receives seamless delivery of medical care. This dramatized case study uses real technologies 
to illustrate the above 4 objectives of Healthcare 2.0. 

Healthcare 2.0 transforms how patient receives medical care. 
Rapid diagnosis and treatment can make a difference in a patient’s long-term recovery. With 
the advancement of ICT technologies, an ambulance paramedic is able to securely access the 
patient’s medical records wirelessly and monitor the patient’s condition on the way to the 
hospital. The patient’s electronic record is accessed via a mobile router installed in the 
ambulance which securely connects to a central hub. The nearest hospital is identified and the 
appropriate medical team was alerted in response to that patient’s condition. 

Better collaboration between the Paramedic and the nearest Emergency Room means life-
saving treatment can be administered in the ambulance and continue the treatment at the 
hospital.  

When the patient arrives at the hospital, medical personnel are 
already waiting. At such a distressing time, the patient is 
reassured to be greeted a medical staff who knows his name and 
condition. His wrist is then tagged with a Radio-Frequency 
Identification (RFID) bracelet for better monitoring in the 

hospital. Through RFID, the doctor can also locate the patient without the help of a nursing 
staff. Because a patient can have many different symptoms, he may have more than one 
specialist monitoring him. Through RFID tagging, different specialist can walk straight to the 
patient’s bed with his mobile device to sense his RFID tag to retrieve relevant medical 
records pertaining to that patient. This reduces clumsy paper work and different specialists 
can collaborate better because updating of the patient’s medical condition is now done 
centrally. 

The doctor in-charge accesses the patient’s electronic medical record 
on a tablet PC which saves time from manually searching records or 
printing of notes. When the doctor decides to administer medication 
to the patient, he can check for allergies of the patient. As the order of 
the drug was entered via the table PC, the patient’s record is 
automatically updated, reducing administrative overhead.  

The doctor then decides to transfer the patient to the cardiac unit for closer monitoring. The 
nurse checks for the availability of a bed and books the bed and any other equipment needed 
by the patient via her IP-enabled mobile device. An automatic notification was also sent 
directly to the cardiac unit alerting them of the patient’s transfer and medical condition. 

As soon as the booking is made, a message is sent to the nearest available nurse to make the 
transfer as soon as possible. All portable medical equipments are also tagged with their 
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unique identification so its location is known. Equipment then can be checked for availability 
via a wireless network making more efficient use of hospital resources.  

At this time, the patient is getting better and is sitting up on his bed. Fortunately, there are 
plenty of things on the IP Patient Terminal by his bedside to keep him occupied and informed, 
including patient education material. Patients can also video conference with his doctor to 
receive any update on his condition.  

Finally, the doctors confirmed that the patient can now be fit to go home. Doctors or the 
nurses are able to discharge him completing all the necessary paper works via his or her 
mobile device like a pocket PC and all this is done at the patient’s bedside and can even 
arrange transport if needed. This improves the hospital’s turnover time for a hospital bed or 
facility to be made available for another waiting patient. 

All the main areas of the hospital, from 
administration to medical records to individual 
mobile devices are linked together through one 
secure scalable network. It also connects to other 
hospitals as well as local health-centres like the 
Polyclinics or private clinics. 

This eliminates needless journeys, improves 
information sharing and speeds up 
communication, cutting waiting time and 
improving patient services.  

Unfortunately, the patient’s symptoms re-occurred. He arranges an appointment with his 
local GP and makes a priority booking request online and added an online note describing his 
symptoms.  

The local GP feels he needs a more 
comprehensive diagnosis and decides to ask 
Doctor B, a leading cardiologist for a second 
opinion. He is able to view Doctor B’s diary 
and book a video conference call for later that 
day.  

Video conferencing makes better use of 
professional expertise; they are now able to 
share notes and applications instantly. Doctor 
B decides that the patient needs an angiogram 
and books the next available appointment. 

A few days later, it’s time for an angiogram. Using the latest digital imaging technology, high 
resolution pictures of the patient’s heart were captured. The mega-sized high resolution 
digital imaging files were then transferred via a high-speed network and stored alongside the 
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patient’s electronic medical record. These images were also made available to the local GP 
via the central medical hub.  

After careful diagnosis and treatment for 2 weeks, the patient had a video conferencing call 
with his doctors. There is no journey to the clinic and there is no waiting around to receive 
his treatment’s results. The news was good and his heart was improving.  

From the initial emergency call to the identification and notification of suitable personnel, 
equipment and facilities, ICT technologies and high-speed networks link together all of the 
hospital’s departments as well as other healthcare professionals and organizations in the 
wider community.  

Leveraging on Unified Communications means medical professionals can access information 
where and when they are needed across a variety of ICT devices, helping to seamlessly 
improve clinical workflow and better patient care.  

Other Applications of “Healthcare 2.0” 
There are many other Healthcare 2.0 applications 
such as the Alameda County Medical Center5 where 
they cost-effectively share resources and deliver 
language services using network and video systems. 
Language services are delivered by using a high-
speed network to link the video interpreter and the 
medical staff where accurate translations can be 
done real-time when communicating with a non-
English speaking patient.  

 
The second application demonstrated the possibility of 
remote medical consultation is where the Aga Khan 
University Hospital, Karachi, the French Medical 
Institute for Children, Aga Khan Health Services and the 
Bamyan Provincial Hospital team up to expand 
healthcare access by linking Afghan Hospitals to 
International Medical Institutions through a project 
collaboration with Cisco called the Telemedicine6.  
 

Conclusion 
We cannot deny that the medical staff have always been and will continue to be at the heart 
of providing patient-centric services, but the value of ICT in the patient-centric approach to 
care for patients is starting to attract more healthcare organizations to embrace ICT as their 
chief enabler for these patient-centric services. Also, through extensive use of ICT, all forms 
of limitations faced by today’s healthcare organizations can be overcome. 
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