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The role of health information Technology in the  
optimization of patient outcomes and data management  

in modern healthcare organizations

By Levi Cheng & Adan Martin

The current hype regarding the development 
in modern medicine of leading edge software 
technologies such as Artificial Intelligence, 

deep learning and “ Big Data”, gives the unfortunate 
impression, that these are the only important soft-
ware developments that are currently underway in 
the healthcare field. It is true that more and more 
papers devoted to AI and ancillary subjects are being 
published in the research literature, to the extent that 
now, for example, some radiologists are questioning 
whether ultimately the development of such technol-
ogies threatens their very existence. Most radiologists 
however recognise that overall, such developments 
will be beneficial to them by taking care of the routine 
cases, so freeing them up for more interesting cases. 

However, although the current headlines may be 
being exclusively devoted to the “in” subjects of AI, etc., 
in fact the most significant impact of modern health-
care information systems (HIS) is 
likely to be found in the more basic, 
but just as important, applications of 
software to the improved manage-
ment, storage and rapid provision 
and appropriate supply of the clinical 
data necessary for the optimal man-
agement of the patient. In the com-
plexity of modern healthcare systems it is sometimes 
forgotten that patients are ultimately the basic raison 

d’être for these very systems in the first place. 
The reality is that, for many well-known demo-

graphic reasons such as the ageing of the population, 
the number of patients being seen in hospitals and 
other healthcare institutions is constantly growing. 
The quantity of patient-associated data is increas-
ing exponentially. This is occurring just at the same 
time as healthcare budgets are becoming ever more 
tightened. The question is how best to meet these 
inexorable trends and challenges.

It is precisely here where appropriate development 
and application of modern healthcare software plays a 
vital role. There is no point in having all these expen-
sively acquired patient data if they cannot be easily and 
rapidly retrieved when they are needed to be used for 
maximum benefit. It’s not as though healthcare sys-
tems are not already highly dependent on software sys-
tems — the recent ransomware attack which crippled 

many hospitals in the UK and other 
European countries, shows just how 
important even routine software is 
to the basic functioning of a hospi-
tal. (The impact of the ransomware 
attack does not in any way put in 
doubt the value of the existence of 
software systems, but on the con-

trary simply reinforces the need for the use of basic 
simple data security and protection measures). 

Thus, the key is to adapt the development of soft-
ware so that the ultimate goal can be attained of 
improving the management of patient care through 
the secure use and sharing of healthcare information 
and by making such information available as and 
when it is needed. 

 One example of the central role that software 
can play in this context is to be found in Electronic 
Medical Records (EMRs). These are systematized col-
lections of electronically-stored patient health infor-
mation in a digital format with the records being 
shared through network-connected, enterprise-wide 
information systems or other information networks 
and exchanges. EHRs may include a range of data, 
including demographics, medical history, medication 
and allergies, immunization status, laboratory test 
results (including pathology reports and histology 
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images) and, radiology images, 
vital signs, personal statistics like 
age and weight, and accounting 
and billing information. 

In radiology alone, data such 
as records of the exposure of each 
patient to ionizing radiation are 
increasingly becoming impor-
tant, as is the 
recording of 
the details and 
dosage of con-
trast media 
administered 
to the patient. 
The integra-
tion of soft-
ware control-
ling contrast 
injectors with 
HIS or EMR 
records facili-
tates this. 

They thus 
e l i m i n a t e 
the need to 
track down 
a patient’s previous paper medi-
cal record and assist in ensuring 
data are accurate and legible. The 
amount of time spent by medi-
cal assistants searching for earlier 
medical notes— frequently fruit-
lessly since the paper records are 
actually lost — is alarmingly large. 

Of course, the nature of the clin-
ical and personal data being stored 
in EMRs means that rigorous data 
security and access control must be 
implemented, especially in cloud-
based storage systems. 

Importantly, the duration 
of storage and accessibility of 
many of the data typically stored 
in EMRs are subject to regula-
tory constraints. Traceability is 
required. Healthcare authorities 
generally require that medical data 
be archived for a minimum of ten 
years, but this can vary depending 
on the type of information. 

Although EMRs are individual 
and personal in nature, collec-
tively they also represent a valu-
able source of information for 

population and epidemiological 
studies. Appropriate control of 
access in such situations is there-
fore once again a vital component 
of the software supporting EMRs. 

However most EMRs are con-
figured on an institution by insti-
tution basis so access from outside 

the institution is difficult, a situ-
ation which over the last decade 
or so has given rise to the con-
cept of Electronic Health Records 
(EHRs) which have the objective of 
compiling the patient history and 
EMRs from different health orga-
nizations. (In Europe legislation on 
cross-border transfer of data can 
complicate things, not to mention 
issues such as language) 

All this may appear as just basic 
common sense, but in the budget-
conscious world of modern health-
care, mere common sense based 
arguments are rarely enough to 
justify implementation of new 
healthcare software systems, par-
ticularly since the track record of 
the development of “big” health-
care IT programs in terms of meet-
ing budgets and deadlines has, with 
some rare exceptions, generally not 
been glorious. 

More solid justifications than 
common-sense are needed. 
Increasingly, such drivers of soft-
ware innovation are being based on 
the assessment of patient outcome 

(Figure 1). The trend for the all-
important factor of reimbursement 
is moving inexorably away from 
straightforward “payment for pro-
cedures carried out” towards pay-
ments based on patient outcomes. 
The establishment and recording 
of patient outcomes is thus a vital 

task of mod-
ern healthcare 
software. 

Howe ve r, 
even if the 
factor of 
patient out-
come is 
essential, on 
its own it is 
not sufficient, 
Achieving an 
albeit opti-
mal patient 
outcome in 
an inefficient 
way or with 
sub-optimal 
usage of 
resources is 

of course not desirable. Greater 
efficiencies for equivalent (or 
even better) patient outcomes 
can be found in many areas. 
For example, the increasing use 
of minimally invasive, image-
guided interventional therapy is 
providing significant advantages 
over classical open surgery in 
many fields, particulary cardiac 
surgery. Likewise in radiology 
the high capital cost of imaging 
equipment frequently means that 
replacing old systems with more 
efficient, but expensive, new 
models has to be delayed. This 
makes it all the more important 
that the workflow and patient 
scheduling for existing imaging 
modalities are optimized. 

Whether it be in optimizing 
workflow and resources utilisa-
tion, minimizing the risk of human 
error, or ensuring optimal patient 
outcomes, dedicated and efficient 
software is vital. 

Guerbet’s Imaging Solutions & 
Services unit has this as its top pri-
ority. 

Increasingly, improving patient care and outcomes is being seen as the central priority of modern 
healthcare systems 
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