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There is a significant need for effective care provision to 
enhance wellbeing and quality of life of the global population. 
This is motivated by an increase in the elderly population and 
the demand for enhancing quality of care while cutting costs. 
International surveys reveal that information sharing in care 
processes is a big issue for care quality. There are systems 
developed by different vendors and an “information silo” exists 
among hundreds of systems. Repeating information entry and 
burdensome paper work could easily lead to duplicate therapy, 
inappropriate dose and drug interaction. Those medical errors 
will have adverse consequences for patients. A study conducted 
in two London teaching hospitals found that 10% of patients 
out of 1,014 admissions experienced an adverse event, where 
half of it was preventable, adding a mean of 8.5 additional days 
in hospital and incurring additional costs of £367,894. A study 
of more than 4,000 admissions in two US tertiary care centres 
found that in almost 2% of cases there was a preventable adverse 
drug event, resulting in a mean increased hospital stay of 4.6 days 
and additional costs of £4,746. Medication error is one of the 
top five reasons for mortality in the US and 27-51% of the medical 
accidents in the US, Canada, Australia, New Zealand and UK are 
preventable with better use of information. 

Information communication technology (ICT) can be seen  
as a strategic weapon to build bridges among information silos 
if it is fully aligned with healthcare processes. An ICT enabled 
integrated healthcare approach involves developing  
an information integration platform to maximise the utilisation 
of healthcare resources, service efficiency and quality and  
making “full use of healthcare data” to support “seamless 
integrated care”. The complexity of the treatment process 
manifests in many ways including various types of activities, 
different levels of knowledge and processes, as well as 
coordination among stakeholders. These healthcare processes 
should be patient-specific and dynamic with a patient’s evolving 

status. The clinical process knowledge is the ‘knowing’ aspect of 
the treatment process, but currently this is static in paper-based 
documents. On the other hand, each activity in the healthcare 
process is also supported by several sub-activities. They are the 
‘doing’ aspect of the treatment process involving coordination 
among stakeholders and systems but are mostly separated from 
medical knowledge and patient status. Therefore, treatment 
processes are composed of the interactions and coordination 
between various activities at different levels and multiple types 
of knowledge. This is what leads to the complexity of healthcare 
process management. One major problem resulting from the 
complexity is the separation of the formal clinical pathway 
knowledge and the activities supported by the technical 
information systems in the treatment processes, also called 
the ‘knowing-doing gap’. Furthermore, current systems in the 
hospital are also separated and hence cannot support the whole 
patient experience across pre-hospital, in-hospital and after-
hospital care. 
The concept of co-design is proposed to minimise the gap 
between the healthcare process and IT systems. With the 
co-design principle, IT systems must closely meet the key 
stakeholders’ requirements, support the healthcare process 
and adapt to changes in care practices. The co-design approach 
takes a structural view of the current treatment process and the 
landscape of existing information systems in the problem scope. 
By considering the overview from both the healthcare process 
and technical aspects, the integrated system architecture will  
be designed to combine both aspects and lead to overall  
support at different levels of the treatment process.

27-51% of medical accidents in 
the US, Canada, Australia, New 
Zealand and UK are preventable 
with better use of information.

It has reduced on average 30% 
medical errors, 50% waiting 
time, 90% information enquiry 
time and 85% admission/ 
discharge/referring time.

The co-design approach has proved successful in more than 
400 hospitals in China. The research outcome has empowered 
hospitals, community and social care providers to provide 
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citizens with a continuum of care experiences with the assistance 
of information technology. According to statistics from 200 
hospitals that applied this approach, it has reduced  
on average 30% medical errors, 50% waiting time, 90% 
information enquiry time and 85% admission/discharge/referring 
time. This eight year (since 2008) research also reflects the digital 
healthcare development journey in China: 
• Electronic patient records to connect separate hospital 

information systems (HIS) through a database (2008)
• Integration platform (2010-2014) to support internal clinical 

and organisation processes 
• Mobile healthcare to mobilise the care capacity (2013-2016): 

cross-hospital boundaries, cross-industries, connecting with 
health insurance/transportation 

• Nationwide – emerging layered healthcare system (2016 
onwards): connecting health data and extending care service  
to an ageing/vulnerable population that is currently isolated  
in different marginalised areas


