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Electronic Health Records 
Dr Andrew Dalley graduated in Medicine at the University of NSW and is currently the CEO of the 
Illawarra Division of General Practice. He has held various academic appointments and is currently 
Honorary Principal Fellow, Faculty of Informatics, at Wollongong University. He has also been a 
member of national committees on health information management. He has delivered many 
conference papers on the topic and has been an invited participant in many state and national 
workshops dealing with health care issues; these issues include performance indicators and the 
development of primary health care systems. 
 
I must declare a conflict of interest: I hold shares in what is probably the only organisation standing 
to benefit from the introduction of an Australian electronic health record - Telstra, but sadly, I am not 
the majority shareholder. 
Informing clinical judgements 
I will open with a quote from George Halvorson, Chair and CEO of Kaiser Permanente, a health 
maintenance organisation (HMO) in the United States. In May this year he said, “Doctors should 
have all of the information about all of their patients all the time”. Of course, that is arrant nonsense.  
We all live with uncertainty. We professionals sometimes make our judgments and form our opinions 
on very limited information; in Medicine, foot-of-the-bed diagnosis, or ‘spot’ diagnosis. Part of our 
professionalism is to make judgments and form opinions on the available evidence.  
A change in this kind of attitude doesn't come easily or naturally. It certainly didn't in the era of the 
6" x 4" cards commonly used by GPs when they first entered general practice, to record clinical 
information, and commonly, billing information.  
Medical records over the decades 
The 6x4 card was followed, in the early 1980s, by the Royal Australian College of General 
Practitioners A4 record, which was succeeded in turn, in the late 1980s, by the desktop computer, 
using early DOS-based clinical records. Nowadays, we face the prospect of the Electronic Health 
Record (EHR), sitting on a dispersed network and generating the bread-and butter income of people 
like Leanne O'Shannessy, our next speaker.  
The 6x4 card had few special features. Initially it prompted the health record held by the practitioner, 
for the health record, in those days, was held in our heads; with the card itself but an aide memoire.  
As the College record came along, it started to provide a progressive and longitudinal history because 
it tended to be used by more than one GP; we therefore had to write more than we did on our 6x4s 
and it also gave us some capacity to manage information. We started to file patients’ family histories, 
to put pathology and radiology reports in order, and so on.  
The  electronic record and its relation to quality 
When clinical software eventuated, the patient history became much more complex than a mere aide 
memoire. In that era,it was more likely that another doctor would be using the record the next time 
the patient presented. In fact, it wasn’t only doctors who had access to this information; other 
clinicians accessing this information included practice nurses and other allied health professionals. 
Perhaps the most frequent users of the clinical software record today are practice clerical staff. 
Another function of the clinical record is, of course, clinical information management. I want to 
emphasise this because McGregor found in 2006i that, in rural and regional Australia, clinical 
information systems were used mostly for business purposes: making appointments, billing etc. The 
next most frequent focus for the record was prescribing, but the main use of clinical information 
systems, in general practice anyway, remained business focussed. 
Other useful functions of clinical software programs include decision-support and recall and reminder 
systems. 
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Linder et alii, just last year, found, however, that the use of desktop clinical software programs, which 
form the basis of most distributed EHRs, was unrelated to quality of patient care. In 14 out of their 17 
quality indicators, there was no significant difference in patient outcomes between those doctors with 
access to clinical software packages and those without. Quality of patient care improved for two of 
the remaining three indicators; for the third it declined. As most EHRs are derived from information 
held in clinical desktop systems (‘legacy systems’), there would appear to be a tenuous relationship 
between the EHR and improvement in patient outcomes. 
Deriving the Electronic Health Record 
The EHR  is very much about replicating patient history - about replicating information recorded 
elsewhere. That history might be presented in one of three different formats. The commonest is the 
event summary. Something happens to a patient and is recorded as a summary event. It might be a 
discharge from hospital; it might be a diagnosis; it might be a presentation to an emergency 
department or a visit to community health. So we are forming an aggregate of summaries about a 
patient. The total sum of these, of course, looks nothing like the patient. But at least there is some 
information.  
Some EHRs actually pull text out of existing recording systems, in which case we have quite detailed 
information about patients. But it is not comprehensive. The comprehensive records are those where 
organisations are able to enter information carte blanche and where everybody is working off the 
single system. That doesn't exist in Australia at the moment beyond the private health insurance 
industry.  
EHR in Australia 
As it is planned for Australia, (here it is called Health Connect) the EHR will provide an event 
summary system, bridging not only clinicians and administrators, but also organisations. 
So if you are a clinician entering information into a record, your audience has metamorphosed from 
being yourself reading the 6x4 card in the 1960s,  to a potential audience of thousands including 
clinicians, administrators and lawyers.  Authoring for a potential audience of thousands, instead of 
authoring for an audience of one, might well alter what we decide to record in the way of clinical 
detail. 
Other functions being asked of the EHR, but not yet determined, include data aggregation for 
research, for performing quality audits, or for determining where services should most appropriately 
be delivered to specific patient populations. They are all intelligent uses of data. But the EHR 
represents the lowest level of intelligent use of data. It is simply replicating it, taking data from one 
location and transmitting it somewhere else.  
Triggering the use of an EHR 
Why would somebody use an EHR on that meagre basis? I suggest that  the trigger to use the EHR 
would be in response to the following statement, “I don't know something about this patient, but 
somebody else might have known, or thought that they did, at some other time in some other place, 
and it is worth my while to find out”.  
“I don’t know” 
So let's break this scenario down a little. Let's have a look at that first phrase "I don't know". It would 
be interesting for those clinicians amongst us to see how often that scenario actually occurs in your 
clinical practice – that you actually don't know and that you need further information to find out.  
The suggestion that somebody else might have ‘known’ is an interesting one.  Information exists as a 
spectrum. Quantitative data sit at one end, for example, a haemoglobin result – a result that sits 
around a tight mean with a tight confidence interval. At the other end of the spectrum are qualitative 
data, the clinical ‘opinion’, a picture formed by another clinician in another setting. The value that 
you place on the qualitative data is related to your professional knowledge of that clinician and 
his/her clinical acumen, the value you place on quantitative data is based on scientific standardised 
testing of large populations. 
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“Is it worth my while?” 
Back in 1994, Slawson and Shaughnessyiii tried to tease out what actually determines whether or not 
it is worthwhile gaining access to clinical information. They termed the phrase,  ‘information 
mastery’. Information mastery, they argued, is your propensity to access information authored by 
somebody else and available elsewhere, and is the product of its relevance (R)  and its validity (V) 
divided by the amount of work (W) required to obtain that information (ie R.V/W). The amount of 
work is crucial fourteen years later, because we now live in a much more time-pressured world; the 
EHR  might live or die by its ability to provide information rapidly.  
Does EHR work? 
So where does it, in fact, work? Let's go to the land of the free, the United States of America, and 
look at Kaiser Permanente. In May of this year, Kaiser released their EHR for 8.6 million customers, 
at a cost of $4 billion capital investment – $465.11 invested in each customer. Interestingly, and 
perhaps appropriately, this was not announced in a health informatics journal, but in the Washington 
Business Journal.   
The Veterans Health Information System (VISTA) has been working since 1999. Having been 
implemented for over nine years, it is has undergone a much more rigorous embedding process. KP 
and Vista represent  two instances of EHRs which have worked.  
Why have they been successful? These are two autonomous organisations, particularly Kaiser 
Permanente. Against this background, the EHR is the clinical face of a multi-faceted system which 
might collect data for essential organisational purposes; for financial purposes to keep the 
organisation on budget; to audit the quality of service delivery; to audit customer service entitlements  
and to audit  clinicians’ adherence to known protocols of care, including medication management. 
Many of these functions improve organisational profitability. Most importantly, autonomy allows for 
automatic patient enrolment. In other words, once a patient applies to Kaiser Permanente for 
membership, their details go straight onto the EHR. In most other systems, it is generally the clinician 
who has to enrol the patient and code their data. 
Where does EHR not work? 
Where doesn't it work? An article in the BMJ recounts the sad story of the failed implementation of 
an EHR in 2005 for 250,000 Hawaiian residents. The subsequent evaluation demonstrated that the 
decision to go ahead with the EHR was not made in consultation with the local clinicians, nor were 
they involved in the design and, at the end of the day, clinical productivity actually declinediv. 
In the early days of any EHR, clinical load increases as clinicians enter data, learn new technical 
skills and experience new work paradigms – an enormous hump to get over before there is a 
functional system. And then, the EHR itself might or might not work. The implementation phase is 
the crucial part of the EHR, not its maintenance phase.  
The evaluators alleged poor leadership and suggested that there was a clinician culture which says, 
“This has to work for our purposes, not for your purposes”; they made the delightful observation, 
“culture eats strategy for breakfast”.  
They proposed two solutions: the first was to have ‘clinician champions’ in order to achieve 
‘ownership’ by the clinicians. Clinician ownership is obviously essential for the design and 
implementation of an EHR. The literature suggests that the clinician champions ought not also be 
health informaticians, because informaticians may be over-enthusiastic about the implementation of 
EHRsv. 
Another place where it didn't work was the province of Limpopo in the north of South Africa, which, 
back in 1994 was not quite as xenophobic as it is today. At that time, 134 million rand was invested 
in a two-year EHR project – the biggest investment in electronic health funding in Africa. It 
consumed 2.5% of the South African health and welfare budget. A hospital-based intervention, it was 
a total failure, with poor implementation and poor change management –“culture ate strategy” yet 
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again, and the clinician workload actually increased. At the end of the day, Limpopo was left with a 
non-functioning EHR. Again, there was no improvement in health outcomesv. 
Why hasn't EHR worked in these instances?  
Common themes include poor design, poor implementation and data which might not be relevant to 
clinicians. The data might not be valid for the clinicians or might increase their workload. It certainly 
doesn't, at least initially, reduce their workload. It has been reported that a critical mass of 
information and a critical number of patients are required before a clinician will actually use an 
EHRvi. And, of course, patient enrolment stands as an enormous barrier to participationvii. 
Australian experience of EHR 
Have we done any better in Australia than in Hawaii or Limpopo? Health Connect is our national 
strategy. In Australia, as we all know, we do pilot studies. We have piloted EHRs in the Northern 
Territory, Queensland, Tasmania, Victoria, South Australia and New South Wales. The Northern 
Territory trial looks good; and there are substantial reasons why it should. Many patients do not have 
a culture centred around health. When they do visit a doctor, which is uncommon in itself, they do 
not traditionally take their medical record with them in their heads. They also tend to travel vast 
distances. It is a long way from Daly Waters up to Darwin. Widespread access to clinical data 
therefore makes sense. It also tends to work well because it is managed and funded centrally by the 
NT Government.  
North Queensland is an interesting case because it was functioning quite well until Queensland 
Health decided that they weren't comfortable sharing all of hospital data with clinicians outside their 
system and stopped most of the electronic transfer of dataviii.  
Ballarat and Hobart stand out as interesting sites because the doctors eventually gave up enrolling 
patients; enrolment was cast onto the project staff who actually had to door-knock to get patients into 
the systemix.  
South Australia had an EHR centred around care planning; the care plans, done by GPs, actually 
declined in number while the GPs reported that their workload had actually increasedx.  
It works in the Northern Rivers. If you live in Nimbin, and if your mind is clouded or confused by 
whatever you do in Nimbin, and you want to see a GP in Lismore, yes, you can have your electronic 
record picked up in Lismore from your GP in Nimbin.  
EHR in NSW 
The NSW version of Health Connect, Health e-Connect, works effectively at two sites, Maitland and 
Westmead. The Maitland model is pilot-focussed and expanding slowly. They spent three years and 
most of their $9.4 million recruiting 9,000 patientsxi. That was fairly expensive, but almost 
fortnightly, practices are coming on line, new community health centres are coming on line, and with 
each practice come several thousand patients. It is an interesting model to watch grow out from there. 
It makes one wonder when the Maitland model expands north to meet the Northern Rivers model 
coming south, what will happen at that watershed? That, of course, is the problem with regionalised 
medical records. 
In summary, why has the international community done so badly? Primarily because we have never 
specified what we want EHR to do. It is almost certainly not related to quality, but we so often 
mention quality. We know it is not working too efficiently, but often we see that qualifying word 
‘efficiently’ used with respect to EHR.  
We don't yet understand what information we need to make our work better, easier or whatever. We 
have relied, particularly in New South Wales, on an EHR to bridge the ‘silos’ of information which 
exist within the health sector, including community health, hospitals and GPs. However, only 
infrastructure reform can  overcome silos. A communication system cannot and does not do that. And 
there has been a failure, almost universally, to respect clinicians’ input into the design and 
implementation phases.  
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May I suggest that, in view of the fact that it is likely that we will spend more than Kaiser spent 
($450 per patient) on their EHR, there is a better bet for Australia? 
The real issue of quality of care 
A study from the New England Journal of Medicinexii looked at the 98,649 times that indicator 
eligibilities were met for patient ‘best care’. On about 55% of occasions, patients were likely to 
receive recommended care, or in other words, on 45% of occasions you are not likely to get 
recommended care. There is little more chance than the flip of a coin as to whether or not you will get 
correct care. Two-thirds of patients will get the right medication for their illness, and two thirds will 
get immunisations appropriately – over here we’re about 91 percent.  
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We see somewhere between 45% and 33% of patients not receiving quality of care; yet we are 
investing billions of dollars in developing an EHR with no evidence that it will improve the quality of 
care. 
What matters are not the technical issues about EHR, but the ethical debate: is this the appropriate 
way for us, as a community, to expend the dollars that we intend to expend on replicating information 
at many points where it might, or might not, be needed?  
Concluding remarks 
Forty-five years ago, Karl Popper said, “What we should do, I suggest, is to give up the idea of 
ultimate sources of knowledge, and admit that all knowledge is human but it is mixed with our errors, 
our prejudices, our dreams and our hopes.”xiii. In closing, let me suggest that our view of the EHR  
should most appropriately be filtered through the warning inherent in Popper’s insight.  
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