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Scott Blois, who as early as 1971 
had already developed a sophisticated 
approach to the design of hospital 
information systems[l], was well 
aware of the benefits, but also of the 
limitations of applying computers to 
medical problems. He and others began 
to develop a theory of "medical 
information science", or "medical 
informatics", as it soon came to be 
known1

• Blois' book,Informationand 
Medicine_ [3], published in 1984, 
eloquently outlines his view of the 
relationship between medical 
knowledge and the information systems 
that attempt to portray and use that 
knowledge. He wishes to argue that 
until we have a proper theory of medical 
information science we will make little 
progress in the application of computers 
to medical problems. He says," ... there 
has been an irresistible urge to apply 
computers to medicine, but 
considerably less of an urge to attempt 
to understand where and how they can 
best be used" [3:xiii]. Some fifteen 
years later, the book is still surprisingly 
timely. 

The first two chapters of the book 
discuss the nature of information itself, 
including the crucial role of context 
and knowledge of the world in the 

1 See Collen [2:37 -43] for some discussion of 
the origin of the term itself. 
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communication of information. Be­
cause information is imparted through 
descriptions and because descriptions 
are always abstractions of one form or 
another, it becomes necessary to 
choose a suitable level of abstraction 
for the purposes at hand. 

In the third chapter, Blois makes a 
distinction between nominals 
(essentially, the names of objects in the 
world) and the attributes of those 
nominals. He claims, as have some 
philosophers oflanguage, that the only 
way to describe an object is through its 
attributes. Further, as he states in 
chapter 4, it is precise I y these attributes 
that are at the core of medical 
descriptions, and it is the attributes to 
which our attention is drawn. He gives 
the following example to clarify these 
ideas: 

We may have a patient com­
plaining of abdominal pain, which 
has been present off and on for 
several hours and which is now 
localized and persistent in the right 
lower quadrant of the abdomen. 
Examination reveals that the pain 
can be aggravated by gentle pres­
sure in this region, and that the 
patient has a mild fever. The patient's 
white blood cell count is found to be 
12,500 cells per cubic millimeter, 
and red blood cells are seen upon 
microscopic examination of the urine 

sediment. These attributes are those 
of the nominal "appendicitis", and 
to have this particular name come to 
mind is one of the meanings of 
diagno~is [2:66]. 

Importantly, descriptions can be 
classified according to their place in a 
hierarchy of descriptions, from simplest 
to most complex, thus forming a 
knowledge network. Blois illustrates 
this with a partial hierarchy of natural 
objects [3:47]. If the description "man" 
is, for example, at level zero in a 
hierarchy, then below that level might 
be organs and tissues, and below that 
will be cells, and soon. Similarly, above 
level zero might be "father" and above 
it would be "family" which is itself part 
of a larger social structure. By 
considering a description as it fits into 
its hierarchy, it is now possible to 
develop a theory of individual 
descriptions and their interconnectioJI 
at different levels of the hierarchy. In 
particular, items toward the bottom of 
the hierarchy will be simpler and less 
ambiguous. As we move up the hierar· 
chy, norninals become attributes of 
items at the next level up and, thus, 
become embedded in the higher level 
description (e.g., "man" becomes an 
attribute or, as others might say, a 
feature, of the nominal "father" at the 
next higher level). Attributes emerge 
at particular levels and thereby be· 
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.we attributes of all higher levels, but 
not of lower levels (e.g., "cell" is an 
attribute of organ, and thereby also of 
"Jllllll", but "man" is obviously not an 
attribute of "cell"). 

Descriptions can now be compared 
by considering whether they share or 
differ in attributes. Given a context and 
a purpose, the absence of an attribute 
in one of the descriptions can be more 
'fgnificant than the presence of some 
other, less important attribute. 
successful diagnosis of a medical 
condition, for example, depends heavily 
on recognizing the relative importance 
of those attributes that are present and 
those that are known to be absent. 
Descriptions are sometimes fuzzy in 
their expression, not because we intend 
to be unclear but, rather, because of 
the nature of the world. This has serious 
implications for reasoning processes 
that have as part of their premises 
fuzzy descriptions, a phenomenon often 
found in medical reasoning. 

Having developed his theory of 
descriptions in the first four chapters 
of the book, Blois, in the next two 
chapters, applies that theory to the 
analysis of disease descriptions and to 
the process of diagnosis. Disease 
descriptions, like all other descriptions, 
consist of attributes, whether these are 
the known symptoms, signs, and course 
of the disease, or whether they are 
those that are observed, described, 
and treated in particular patients. Blois 
presents a hierarchical model of 
diseases that has at its highest level the 
patient as a whole and at its lowest 
level atoms and ions. Because clini­
cians attempt to treat the causes, not 
simply the effects of diseases, they are 
often treating lower-level phenomena. 
He notes [3:109]: 

When we speak of specific 
therapy, we are most likely found to 
be referring to lower-level things, to 
matters lying at the organ, cell, or 
molecular level. Here the disease 
process can be confronted in its 
early causality. Nonspecific or 
symptomatic therapy is concerned 
with the alleviation of abnormalities 
lying at higher levels ... 

Diagnosis becomes a problem­
solving activity involving isolating and 
classifying attributes. As our knowledge 
of the underlying causes of a disease 
increases, we can revise our class­
ification methods based on the newly 
understood attributes of the disease in 
question. He notes that there has been 
only one serious attempt to describe 
diseases through their attributes, and 
that is theCurrentMedicallnformation 
and Terminology (CMIT) [5]. CMIT, 
though not originally intended to be a 
coding system, did serve as a 
standardized naming scheme, 
describing some 3,000 diseases. Blois 
pointsout[3:124]that"Along-standing 
difficulty in medicine has been the lack 
ofauniformnomenclaturefordiseases. 
Medical communications, record 
keeping, and the computerization of 
medical information have been plagued 
by this"2

• 

The last four chapters of the book 
address the computability of medical 
decision making. While computers are 
excellent and efficient data processors, 
they are not generally successful at 
higher-level medical reasoning since 
this, as Blois points out, depends heavily 
on the interaction between observa­
tion of the particular patient and a vast 
store of medical, or world, knowledge. 
Systems that link clinical information 
systems to medical knowledge bases 
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might have some hope of simulating 
medical decision making as it is prac­
ticed by physicians. If it is possible to 
recognize algorithmically the relation­
ship of disease attributes to one an­
other, then this might make the auto­
matic generation of differential diag­
noses feasible. Chapter 9 concludes 
with a discussion of nothing less than 
the field of medical informatics itself. 
Blois notes that new skills are needed 
by computer programmers who are 
attempting to design and implement 
medical information systems. These 
individuals will need appropriate training 
not only in computer science but, 
increasingly, in the domain of medicine 
itself. He says [3:234]: 

This discontinuity in formalization 
between a manual (human) medical 
information process and the machine 
code necessary to accomplish 
comparable ends begins at a very 
high descriptive level and it is not 
itself a concern of computer science. 
If this concern is to be given a name 
at all, it must be regarded as 
concerning medical applications, 
and it is increasingly being referred 
to as "medical information science" 
in the United States, and as "medical 
informatics" in Europe. It will be the 
task of this new discipline to better 
understand and define ... medical 
information processes ... , in order 
that appropriate activities will be 
chosen for computerization, and to 
improve the man-machine system. 

Chapter 10, On the proper use of 
men and machines, is the last chapter 
of the book and is reprinted here as 
part of this retrospective on medical 
informatics. Blois points out that in the 
past computers were most heavily used 
by researchers for particular tasks that 
would otherwise have been difficult, if 
not impossible, to carry out. Such users 
were strongly motivated and were 
willing to overlook some of the 
deficiencies of computerized systems 
if the systems provided them with 
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critical assistance on the problems they 
were addressing. Blois predicts that 
computers will be much more widely 
used when communication networks 
improve, when there are standard 
protocols, when user interfaces are 
consistent, and when there are 
meaningful applications available for 
general use. He cautions that, given 
the inherent fallibility of computerized 
systems, they are only as good as the 
programming that created them - it is 
important to evaluate their results and, 
better yet, to design systems that explain 
their own behavior3. Blois goes on to 
discuss the inevitable reductionism and, 
therefore, loss of information that 
eventuates when computers are 
programmed to conduct complex tasks 
that are informal (and high-level) rather 
than formal (and low-level) in nature. 
He argues that computers are best 
used as tools for large-scale data 
storage and processing. He says 
[3:246], "Storage capacity and speed 
are the characteristics in which 
computers win hands down, if we can 
suitably formalize our applications and 
develop programs that can take 
advantage of them." 

Blois concludes by noting that 
information systems for the foreseeable 
future will be "combinations of men 
and machines. The machine will be 
increasingly employed as a 
sophisticated and powerful tool. .. , but 
operating under the direction of a hu­
man, who alone is likely to be able to 

identify problems worth solving, and 
who must decide when to use a machine 
and when to tum it off'4 • 

Many of the basic, and continuing 
concerns of medical informatics are 
either directly or indirectly addressed 
in this insightful and theoretically 
motivated work. Blois points, for 
example, to the need for an improved 
communications infrastructure, a 
matter that is currently being addressed 
through several efforts, including the 
Next Generation Internet project 
funded by the U.S. government. He 
argues for the establishment and use 
of standards, which is clearly an area 
of continuing research in the medical 
informatics field, as well as in the 
broader computer science community. 
HL-7, DICOM, Arden Syntax, and the 
UMLS represent a range of some of 
the current standardization activities in 
the medical informatics community. 
He indicates that when there are 
meaningful applications for general use 
in the medical community, user 
interfaces will need to be improved if 
busy clinicians are to use these 
computerized systems as part of their 
daily work. This is, of course, the 
subject of a good deal of research, 
including many of the developments in 
the design of physician workstations 
construed as "one-stop-shopping" sys­
tems. If computers are to be used for 
medical decision making (an applica­
tion that Blois feels is well beyond the 
current capabilities of computer sys-

In a later work [8:33], Blois argues that if computer scientists have even some understanding 
of medicine, they will be more likely to design systems that are actually needed by medical 
professionals, and if medical professionals understand some of the basic principles of computer 
science, they will be in a better position to develop systems without repeating some of the 
mistakes of their predecessors. 

This sentiment has been echoed quite recently by William Stead in a short editorial commenting 
on the work of Nordyke and Kulikowski [9], which describes an informatics-based clinical 
practice that over many years has profitably made use of simple paper worksheets as input 
to a database management system. Stead comments that Nordyke and Kulikowski's work 
differs from the majority of work done on computer -based patient records in paying primary 
attention to the organization and utilization of information. 'The computer is used only for 
those parts of the process where it does something that cannot be done reasonably any other 
way (retrieval and analysis of a population of records) or something that can be done without 
added work (generation of patient reports)"[ 10: 131 ]. 
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terns), then they must, at a minirnu 
be linked to some source of rnedi 
know ledge and, in particular, to clini 
information systems. Some of the wo 
on case-based reasoning as wen 
recent work on electronic patient reco 
systems has explored such links, thou 
not in exactly the form envisioned by 
Blois. 

Perhaps, however, Blois has been 
most influential in his views conceming 
the field of medical informatics and of 
the research in which we are engaged: 
He has attempted to put the entire field 
on sound philosophical grounds by 
developing a theory of medical 
information science. The theory is 
based on the hierarchical nature of 
medical descriptions which, as Blois 
convincingly argues, has consequences 
for the way in which we are able to 
communicate about diseases, their 
diagnoses and their treatments. High· 
level descriptions are often abstractioiiJ 
and, thus, depend in their interpretati~ 
on rather sophisticated reasoning, as 
well as on significant amounts of world 
knowledge. Blois suggests that if we 
recognize that computers will have 
limited ability to handle higher-levef 
phenomena, yet do rather well at 
handling lower-level phenomena, then 
we will have found the proper balance 
between man and machine. 
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