
HumanitiesCMAJ

©2015  8872147 Canada Inc. or its licensors CMAJ 1

On the first day of medical 
school, I was told “medicine 
is an art and a science.” Since 

then, that phrase, or some variation of 
it, has been repeated to me at least 
weekly. My teachers have portrayed 
art and science as a dichotomy, equat-
ing science with factual, evidence-
based truth while invoking the art of 
medicine to explain how epidemio-
logic factors do not apply to particular 
patients and how physicians must deal 
with uncertainty. However, this is a 
false dichotomy: art and science have 
much more in common than is sug-
gested by the binary phrase “the art 
and science of medicine.”

Recently, a number of medical edu-
cators have identified problems with 
how the arts, social sciences and 
humanities are addressed in medical 
school curricula. There is thus growing 
interest in developing more rigorous 
and nuanced approaches to the art of 
medicine.1 In contrast, the way in 
which science is taught in medical 
school is not generally seen as prob-
lematic. But the construction of sci-
ence as facts and evidence is an over-
simplification that must also be 
considered by medical educators. The 
equating of science solely with state-
ments of truth and guidelines elimi-
nates the complexity and beauty that 
draw many scientists to science — and 
that drew me to  chemistry.

Before medical school, I thought of 
myself as a scientist. As part of my 
undergraduate degree in chemistry, I 
completed my senior thesis in Nobel 
Laureate E.J. Corey’s laboratory at 
Harvard University, where I explored 
the mechanism of a specific sulfide 
oxidation reaction that produces only 
one of two possible enantiomeric 
products.2 Chemistry research requires 
the mastery of a large body of back-
ground knowledge, but the mastery of 
that knowledge, although necessary, is 

not sufficient. Chemists must also be 
creative when presented with a new 
problem. Research laboratories are 
filled with uncertainty: data must be 
interpreted, even if they appear to be 
contradictory. There is no strict set of 
rules and guidelines that one follows 
to be “scientific.” In my experience, 
science requires innovation and cre-
ative  thinking.

My experience is supported by the 
research of many social scientists who 
study natural scientists. They describe 
science as being much more than truth 
statements; rather, they explain that 
scientific research is filled with com-
plexity and ambiguity. For example, 
Latour and Woolgar describe the pro-
cess of interpreting the vast amount of 
data generated in a research labora-
tory as contending with disorder and 
confusing results. Patterns do not 
simply emerge out of the data to fit 
immediately into a theoretical model. 
Rather, data analysis often involves 
dealing with chaos and “negotiation 
with utter confusion.”3

Kuhn likewise comments on the 
inherent disorder that exists within sci-
ence, describing it as “a rather ram-
shackle structure with little coherence 
among its various parts.”4 According 

to Kuhn, scientists are constantly solv-
ing puzzles, and it is rare that a particu-
lar field of science will resolve all of 
its problems.4

Bourdieu further explains that the 
formal language of scientific writing 
hides the passionate engagement with 
ideas and methods that is required for 
innovative experimentation. Quoting 
Medawar, he notes that in the scien-
tific literature

[T]he most creative aspects of the research 
disappear, giving the impression that imagi-
nation, passion, art have played no part in 
them and that the innovation results not 
from the passionate activity of the deeply 
committed hands and brains but from pas-
sive submission to the sterile precepts of the 
so-called ‘Scientific Method.’5

As scientists strive to appear imper-
sonal and objective in published materi-
als, the creativity, imagination and inno-
vation that were necessary to obtain 
those results are ignored and hidden.

Social scientists, then, describe sci-
ence as involving uncertainty, chaos 
and creativity. The decision of medical 
educators to limit science’s thought - 
provoking nature by simplistically con-
structing it as a field of certainty and 
truth does little for science, and even 
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less for medicine. Scientific research 
involves substantial uncertainty, cre-
ativity and nuance; the teaching of the 
science of medicine should therefore 
incorporate these essential aspects of 
science, rather than position them as 
the art of medicine.

As essential as creativity is in sci-
ence, so too are rigour and technique 
fundamental in art. In addition to being 
trained as a chemist, I am also a cellist, 
so I understand that music is extremely 
structured. Like music, other arts such 
as painting, writing, sculpture and 
dance involve rigour and years of 
training. It would be impossible to 
determine whether the demand for 
rigour was greater in the orchestra or 
the chemistry laboratory; it would be 
equally impossible to decide which 
required more creativity.

The dualism of art versus science in 
medical school lectures is at odds with 
my experience as a chemist and a cellist. 
As a scientist and as a musician, I appre-

ciate the vast knowledge and technical 
skill that must be mastered in both the 
arts and the sciences. I am also aware 
that beauty, creativity and nuance are 
the exclusive domain of neither. As a 
medical student, it seems to me that 
medicine requires similar mastery of 
knowledge, technical skills and creativ-
ity. Instead, as medical students, we are 
taught to seek facts and truth statements 
that must be memorized for the next 
exam. Areas of uncertainty are rele-
gated to the art of medicine, which is 
portrayed as a separate, less rigorous 
component of the curriculum. This sep-
aration creates a false sense of certainty 
about the science of medicine and 
leaves little room for creativity. Rather 
than having medical students under-
stand the practice of medicine as a 
peculiar combination of factual science 
and fluffy art, medical educators must 
find ways to move beyond that unneces-
sary dichotomy and teach a more 
nuanced understanding of medicine.
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