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l ast year, 2011, marked the 50th anniversary of the death of 
Ludwik Fleck, a physician, microbiologist [1] and a passion-

ate philosopher of medicine [Figure 1]. Fleck suffered many of 
the humiliations that the 20th century inflicted upon the Jews 
of Eastern Europe [2]. He experienced racial persecution during 

World War II and in the years preceding it. He survived that 
long period of brutal antisemitism, followed by imprisonment 
in the Lviv Ghetto and Nazi concentration camps [3]. 

In science, he gained recognition [4] but not the fame that 
he had every right to expect: this was denied him during his 
lifetime and after his death. Ludwik Fleck was an exceptionally 
broad-minded individual and a true scholar. He gained rec-
ognition for his achievements in research on the anti-typhoid 
vaccine and for the discovery of leukergy, the clumping of white 
blood cells that accompanies some inflammations and infec-
tions [5-13]. Fleck’s unique theory of thought-styles in the field 
of philosophy of medicine remained almost completely unno-
ticed until several years after his death at the end of the 1970s, 
when it was finally acknowledged by the western scientific 
community. In the next decade, the concept of thought-styles 
gained a permanent position in the world of science. Today, it 
inspires many researchers in the fields of the history of science 
[14] and the history of medicine [15], as well as people involved 
in various medical specialties [16,17]. Fleck’s concept explains 
the mechanisms of the evolution of scientific knowledge, espe-
cially medical knowledge. He was the last representative of the 
Polish school of Philosophy of Medicine [18,19]. Looking back 
over Ludwik Fleck’s career as a scientist, a doctor and a phi-
losopher, two questions emerge: Is Fleck’s concept of thought-
styles useful for contemporary physicians? Does contemporary 
medicine need Fleck’s theory of thought-styles?

the liFe and worK oF ludwiK FlecK

Ludwik Fleck was born in 1896 in Lviv, into a family of Polish 
Jews. Between 1772 and 1918 Lviv was part of Austria and 
between 1918 and 1945 part of Poland (after World War II, 
Lviv was annexed to the UssR and from 1991 became part of 
Ukraine). He graduated from the Polish Lyceum in 1914 (the 
Poles had autonomy in the Austrian province Galicia) and 
enrolled at the University of Lviv, where he received his medi-
cal degree. In 1920 he became an assistant to the famous typhus 
specialist Rudolf Weigl [20] in the Department of Biology at the 
University of Lviv (Weigl was the creator of the world’s first effec-
tive vaccine for spotted fever, Typhus exanthematicus). From 
1923 to 1935, Fleck worked first in the Department of Internal 

Figure 1. Ludwik Fleck in his laboratory in Lublin (about 1949)
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Medicine of the General Hospital in Lviv and then became 
director of the bacteriology laboratory of the local social insur-
ance institute. His book on theory of thought-styles, entitled 
Entstehung und Entwicklung einer wissenschaftlichen Tatsache. 
Einführung in die Lehre vom Denkstil und Denkkollektiv, was 
published in 1935 [21]. It could well be that the multicultural 
society of pre-war Lviv (inhabited as it was by Poles, Russians, 
Ukrainians, Jews, Armenians, Germans, Italians and Tatars) 
both inspired and facilitated profound thinking about the diver-
sity of thoughts and ideas and how such diversity might arise. 

In the years preceding the outbreak of World War II, Fleck 
experienced antisemitism. This began in 1935 when he was 
dismissed from his position as director of the social insurance 
institute’s bacteriology laboratory. In 1937, he was deprived 
of his membership in the Association of Polish Physicians. 
This followed the introduction of a law by the medical trade 
unions according to which only Christians could be members. 
It was during that time that all Jewish physicians were removed 
from the association (personal file of Ludwik Fleck, 11 October 
1945. Document from the archives of the Medical University of 
Lublin; the authors thank the Rector of the Medical University 
of Lublin for allowing access to this document). 

From 1935, Fleck worked in the private bacteriology labo-
ratory that he had founded earlier. Following the outbreak of 
World War II in 1939, Lviv was occupied by the soviet Union and 
later, after June 1941, was under Nazi occupation. Fleck survived 
the pogrom on 30 June 1941 perpetrated by Wehrmacht sol-
diers and Ukrainian nationalists by hiding. During this pogrom 
approximately 4000 Jews were brutally 
murdered [22]. In 1941, Fleck man-
aged the bacteriology laboratory at the 
Jewish Hospital in the ghetto established by the Germans in Lviv 
(Ghetto Lemberg) that year. In February 1943 he was arrested 
and transported to Auschwitz and then moved to the Nazi camp 
at Buchenwald. In July 1945, after the liberation of Buchenwald 
by American troops, Fleck returned to Poland. He was appointed 
head of the Department of Medical Microbiology at the Faculty 
of Medicine of the newly established Maria Curie-skłodowska 
University in Lublin. One of his most important achievements 
while there was creation of the anti-diphtheria vaccine. 

In 1949 JAMA published his article on leukergy [8] – a 
phenomenon that occurs in inflammations resulting from the 
tendency of leukocytes to agglutinate in cytologically homog-
enous groups (lymphocytes and monocytes). His identification 
of this phenomenon proved to be an essential step in explaining 
the nature of immunological and rheological disorders [11].

After leaving Lublin, in 1952, he headed the Department of 
Microbiology at the Institute of Mother and Child in Warsaw 
for five years. In 1957, he left for Israel where he took up the 
post as director of the Department of Experimental Pathology 
at the Institute of Biological Research in Ness-Ziona. soon 
afterwards, he became a professor in the Department of 

Microbiology at the Hebrew University of Jerusalem. He died 
of a heart attack on 5 June 1961 at the age of 64.

thought-stYles and thought-collectives

Although Fleck’s medical achievements were impressive, his 
philosophical understanding of how scientific knowledge is cre-
ated has had a greater influence on the world of science [23]. 
During his lifetime, his theory of thought-styles did not receive 
much recognition. However, just before the outbreak of World 
War II, it became the subject of heated debate between Fleck 
and Tadeusz Bilikiewicz, a Polish physician [24,25]. This dis-
pute concerned the origins of the relationship between science 
and culture. Unfortunately, it gained publicity only in Poland, 
following publication of an article on the topic in a popular 
Polish journal Przegląd Współczesny on the eve of World War 
II. sadly, the discussion generated in Poland as a result of the 
article did not lead to dissemination of the concept of thought-
styles during Fleck’s lifetime. It was only after his death that 
western scientists rediscovered the theory of thought-styles 
[26,27]. It all happened thanks to the curiosity of an American 
philosopher and science historian, Thomas samuel Kuhn 
[28]. In 1979, Fleck’s book was translated into English and 
published in America under the title Genesis and Development 
of a Scientific Fact [29]. 

In the book, Fleck tried to answer the following questions: 
What is a scientific (medical) fact, and in what way is the 
scientific discovery made? His concept of thought-styles was 

based on examples from the history 
of venereal diseases. Fleck defines 
the thought-style as “the readiness 

for directed perception, with corresponding mental and 
objective assimilation of what has been so perceived” [29]. In 
other words, every observer has been shaped by a particular 
culture and represents a thought-style of a specific scientific 
group. The community that carries the thought-style is a 
thought-collective. It is a community of scientists, people of 
a certain profession (for example, medical doctors) or people 
who share the same ideas and communicate freely with each 
other. The thought-collective, as defined by Fleck, is “a com-
munity of persons mutually exchanging ideas or maintaining 
intellectual interaction” [29]. Every scientist is a member of the 
thought-collective. It should be emphasized that it is possible 
to be a member of several thought-collectives simultaneously: 
for example, one could belong to a scientific, a religious, and a 
political thought-collective. Even within the professional or the 
scientific life, one could simultaneously be a member of several 
collectives. A physician is usually a member of the local medical 
thought-collective, which comprises his colleagues, with whom 
he performs his professional medical duties and with whom he 
exchanges ideas on diagnoses and therapy. At the same time, 
he also belongs to the global medical thought-collective, which 

every physician is a member of the 
medical thought-collective
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make a decision about non-operative treatment. That is why he 
turns to a physician of a given specialty for help. 

Very often in medicine, making a diagnosis can be extremely 
difficult. The diagnosis may remain uncertain for days or even 
weeks (despite multiple specialist consultations). These uncer-
tainties in the diagnosis may result from the fact that the collec-
tive thought-style to which the physician belongs did not pass 
on an appropriate thought “pattern.” Because of the failure to 
pass on such a thought pattern, it proves impossible to interpret 
the disease in the same way. such an outcome may also result 
from an insufficient flow of information within the thought-
collective (both local and global). Or it could arise because of the 
lack of an appropriate pattern being known within the thought-
collective – in other words, it arises as a result of the lack of 
proper “glasses” for interpreting the observed data. This is why 
access to the “collective’s knowledge” is essential for a practicing 
physician who is unable to find in the “tangle of information” 
the characteristics of the diseases confronting him or her. such 
access includes being able to set up case conferences within the 
confines of the local medical thought-collective and being able 
to search for specialist literature. Today the internet plays an 
important role in this context. In cases where a diagnostic pat-
tern cannot be found, a new way of looking at things arises in 
the mind of the physician, which can lead him to make a scien-
tific discovery. For example, he might discover a new disease or 

a new subtype of a disease. It is important 
to stress that while making this discovery 
the physician will be using the knowledge 

he has gained from being a part of a given thought-collective 
(local and global). 

On the other hand the theory of thought-styles also explains 
the resistance of the medical community to new diagnostic 
and therapeutic methods [31]. The attachment of members of 
a given thought-collective to certain behavioral patterns and 
opinions means that their beliefs have a closed and inert char-
acter, not conductive to innovative diagnostic and therapeutic 
propositions [32]. sometimes this means that several years pass 
before new treatment methods are accepted by the medical 
community. Fleck’s theory also explains why it is often very 
difficult for scientific discoveries to flow between various fields 
of study and between various medical specialties. 

The theory of thought-styles applies to many fields of 
modern medicine. It can be applied to the problematic area 
of medical diagnosis, particularly regarding the clinical-
scientific and sociocultural conditions surrounding the diag-
nosis [33]. It applies not only to internal specialties, where 
physicians frequently deal with chronic and psychosomatic 
diseases and where cultural conditions may play an essential 
role in making a diagnosis, but also to fields such as medical 
genetics. The theory of thought-styles shows not only that 
fitting patients into prefixed diagnostic categories can be a 
mistake but also that the diagnostic process itself is marked 

consists of physicians in the same specialty as him, with whom 
he may communicate and exchange experiences via the medi-
cal literature and correspondence and by attending national 
and foreign conferences. In contemporary medicine there are 
numerous global thought-collectives: cardiologists, nephrolo-
gists, pulmonologists, surgeons, etc. There are as many global 
thought-collectives as there are medical specialties. 

Ludwik Fleck emphasized that in order to “see,” that is to 
say, to grasp an idea, one must first have knowledge; in other 
words, it is important to learn to “see” by absorbing certain pat-
terns, certain ways, of interpreting reality [30]. For example, the 
shared ideas of the thought-collective of scientists influence the 
content of scientific observations and the creation of scientific 
facts. Ludwik Fleck maintained that we see through “the eyes of 
the collective”: metaphorically speaking, that we see through the 
“glasses” that are put on the scientist by the thought-collective in 
which he participates. A scientific fact is a collection of chaotic 
stimuli arranged as dictated by a collective scheme (arranged as 
dictated by the “glasses” of the thought collective). 

thought-stYles in contemPorarY  
medical Practice

Ludwik Fleck’s theory is essential for a better understanding of 
the mechanisms involved in the recognition and treatment of 
diseases in contemporary medicine. The 
medical knowledge acquired by modern 
physicians is passed on through the various 
thought-collectives (both local and global). In order to notice 
a given disease entity in the “tangle” of various data obtained 
from physical examination and other additional observa-
tions, a physician must have undergone medical training. 
This training begins at medical school and continues during 
various postgraduate courses. As an example, microbiologists 
(such as Fleck) are able to perceive certain biological objects 
on a microscopic image. A layperson, such as a representative 
of a thought-collective of engineers or lawyers, is not capable 
of making such an observation. A layperson sees something 
completely different from what a microbiologist sees (they 
usually have different associations). They do not possess the 
necessary visual pattern or background against which to see 
the object. They would have to learn that pattern, in order to 
understand, to make sense of, the image. The same thing applies 
to interpreting images obtained as part of the diagnostic process 
and identifying symptoms of disease. A physician notices and 
interprets them almost automatically – e.g., the features of acute 
pancreatitis, acute coronary syndrome, kidney failure – that a 
layperson could not spot. The effect of the existence of various 
thought-styles within medicine (thought-styles vary across the 
globe) is that patients are referred to specialists in particular 
fields. For example, a surgeon treating a patient with a specific 
illness that requires surgery usually does not feel competent to 

we see through “the eyes of 
the thought-collective”
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also makes it possible to examine the specific ways of thinking 
of physicians even from very distant epochs [34]. 

Most recently, successful trials of the application of the 
thought-styles theory were conducted to examine the histori-
cal development of the theories of infection [35,36], molecular 
genetics [37], and knowledge of the circulatory system [38]. 
Fleck’s conception of the thought-collective was addressed in a 
1998 book by the American physician Robert Alan Aronowitz 
[15]. Analyzing the genesis of some diseases (Lyme disease, 
ulcerative colitis, chronic fatigue syndrome and coronary 
heart disease), Aronowitz defines the extent to which social 
factors influence the naming of new diseases. He emphasizes 
that interactions between social and psychological factors (atti-
tudes, social relations, ideas) and biological insights influence 
the creation of the scientific and social image of a disease [15].

conclusion

Fleck’s conception of thought-styles has finally achieved its 
proper place in the modern scientific consciousness. It is widely 
appreciated that this conception enables us to understand the 
diversity of thinking with regard to different historical periods as 
well as different social and cultural spheres existing simultane-
ously. Understanding and accepting the diversity of structural 

styles of thinking within which scien-
tists think and work, and accepting 
the diversity of different social, ethnic 
and religious groups, are essential for 

creating such an attitude of tolerance, which (as the history of 
the 20th century demonstrated) is indispensable if humanity is 
to survive. 

The concept of thought-styles may help contemporary 
physicians to shape and develop their critical thinking. It may 
prompt them to reflect on misunderstandings that occur in 
everyday medical practice both among physicians of different 
specialties and in the physician-patient relationship. By describ-
ing and analyzing one’s own sociopsychological conditions, it is 
possible to identify the limitations resulting from conventional 
thinking. The acknowledgment of the existence of such patterns 
is undoubtedly a large achievement of contemporary medicine. 
Therefore, a very important trait of medical thought should 
be the ability to strike a balance between ‘the compulsion’ of 
collective thinking and the possibility of going beyond the set 
patterns of thinking [39]. Awareness of the sociocultural condi-
tions may help scientists and physicians to maintain a proper 
distance from current knowledge. This distance will allow the 
development of an open attitude towards assimilating new 
discoveries and ways of thinking in medicine. 
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by moments of uncertainty, ambiguity, and by deferring to 
the opinions of others in the thought-collective. The theory 
also explains how the patterns of physical features can be 
identified as genetic or not. The existence of ambiguity and 
deference to the opinions of others in this context demon-
strates the urgent need for better science, which in turn will 
lead to better clinical judgment and thus to better genetic 
science in the future [16].

The latest application of Fleck’s thought-styles has been in 
the analysis of contemporary knowledge on transplantation 
provided by Gil P. Pena [17]. In an article on this topic Pena 
shows that Fleck’s theory has led to a better understanding of 
the evolution of medical knowledge over the last few decades. 
The theory of thought-styles points to an ongoing evolution 
in the transplantation thought-style, on the basis of which the 
Banff classification system for pathology of the renal allograft 
has evolved.

thought-stYles in the contemPorarY  
historY oF medicine

According to Fleck the process of gaining knowledge, includ-
ing the making of a scientific discovery, should not be regarded 
as simply the work of an individual, even if he or she is an 
outstanding scholar. The social and 
cultural contexts of the work of those 
who make scientific discoveries 
have to be taken into account when 
explaining the genesis of a scientific fact. According to Fleck, 
scientific discoveries are an outcome of the activity of a specific 
thought-collective. The thought-collective steers the researcher 
towards seeing certain phenomena, including those he or she 
previously omitted. Frequently, the merit of making a scientific 
discovery is ascribed to one particular scientist. However, it is 
essential to be aware that all scientists owe a large part of their 
knowledge to others – their teachers as well as their predeces-
sors, including those living in far-off countries and who lived 
several centuries ago. A scientific discovery happens as a result 
of the collective creative thinking of many scientists. As Fleck 
states, “it is as if one would like to faithfully write down a natu-
ral flow of a heated discussion. Everybody talks simultaneously, 
chaotically but from this chaotic discussion a common idea 
arises” [29]. 

In order to understand the meaning of a given historical 
fact it is essential to explore the reality of the thought-style on 
which it is based. It is also important to know in what cultural 
context the process of the creation of a given fact took place 
and through which “glasses” physicians from previous epochs 
learned human biology. The thought-style theory is of great 
importance for contemporary research in the field of history 
of medicine. It allows for a better understanding of the mecha-
nisms of the creation and evolution of medical knowledge. It 

thought-style sometimes induces 
social resistance against new 

diagnostic and therapeutic methods
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The two hemispheres of the brain are connected via the 
corpus callosum; however, this pathway and its function are 
still not fully understood. Palmer et al. used a combination 
of optogenetic, calcium-imaging, and electrophysiological 
methods to investigate the cellular mechanism of inter- 
hemispheric inhibition of the firing frequency of neocortical 
layer 5 pyramidal neurons in rats in vivo and in vitro. They  
discovered that this form of inhibition involved interneurons 

in the top layers of the cortex that suppressed active dendritic  
currents synergistically recruited by back-propagating 
action potentials. This mechanism depended upon a 
γ-aminobutyric acid type B receptor-mediated mechanism 
acting on specific ion channels in the dendrites of pyramidal 
neurons. 
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