
261

Filosofiya – Philosophy                            Volume 33, Number 3, 2024                         Философия

EXAMPLES OF ANOMALIES TO THE EBM MODEL 
AND THEIR METHODOLOGICAL ROLE AND 

EPISTEMIC STATUS

Assoc. Prof. Julia Vasseva-Dikova
Bulgarian Academy of Sciences

Abstract. One of the well-established methodological approaches in 
contemporary medicine is the Evidence Based Medicine (EBM) model. There 
are two methodological ideas that support this model: hierarchy of evidence and 
Randomised Controlled Trials (RCT’s). In this work, I will present the examples 
that are standing out of the EBM model explanatory power. I will also show the 
methodological power of the EBM model into the process of diagnosis and treаtment 
in contemporary medicine. One of the important problems in the field of philosophy 
of science will be used to present the anomalies problem in medical theories. The 
anomalies problem presented as a methodological problem of the EBM model is an 
open discussion concerning paradigm change in medicine. At the end of the paper 
some other ideas about progress in medicine will be put in for consideration.    
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Introduction
This text is centered on classical problems from the field of philosophy of 

science with respect to problems from contemporary philosophy of medicine.  
А central theme in terms of which the text has been developed presents the problem 
of anomalies in medical theory and practice. Philosophical investigations in previous 
60 years in the philosophy of science have been given as a methodological guideline 
to two very influential models in contemporary medical science. The introduction 
and establishment of the Evidence Based Medicine model at the beginning of 90’s 
in the twentieth century served as a main medical paradigm subsided today, while 
the new model in medical science emerges – the so called Personalised Medicine. 

Anomalies
The problem of anomalies is discussed both in philosophy and in medicine. In 

this way the anomaly is defined as something that do not confirm or is not accepted 
to be in the same way as already established knowledge. It is important to keep in 
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mind that there are different contexts when we try to analyse the anomalies problem 
in philosophy and in medicine. In the field of medicine, the concept anomaly is 
defined by the terms as malformations, disruptions and deformations (Stevenson 
& Judith 2005, pp. 4 – 6). According to medical literature anomalies are one of 
these three types of alterations and one forth category – dysplasia (Spranger, Be-
nirschke et al. 1982). According to Stevenson and Hall (Stevenson & Hall 2005) 
malformations are caused by genetic sense, disruptions are caused by destructive 
force acting upon an otherwise normal developing structure, deformations are 
caused by extrinsic force on a normally developing or developed structure and 
dysplasias are cellular or tissue disorganization (Stevenson & Hall 2005, p.7). Most 
of the causes of anomalies and malformations are unknown in medicine. There is 
no unified definition of anomalies in medicine and the reason for this, according 
to Stevenson and Hall (Stevenson & Hall 2005, p. 4), is the different priorities for 
different group researchers of anomalies in medicine. There is no unified language 
describing anomalies and existing terms are formed in Greek, Latin and English 
languages. Examples of some anomalies in medicine are spina bifida, anencephaly, 
heart defects and orofacial clefts. In medical literature, the anomalies are classified 
as major anomalies and minor anomalies. According to this classification the 
difference between them is that the major structural anomalies have medical and 
social consequences while the minor anomalies have no significant health or social 
burdens. One of the important roles for the research of anomalies in medicine plays 
molecular embryology. For contemporary medicine the anomalies problem is of 
big importance not only in medical aspect, but also in social and ethical ones.

Anomalies in philosophy of science
The problem of anomalies in philosophy of science plays very important role 

and has a specific status connected to the central problems in this field like the 
problem of theoretical change, the demarcation problem and discussions about 
progress in science. The anomalies problem into the field of philosophy of science 
has to be placed on methodological and epistemological grounds. In this way, the 
philosophical understanding of anomalies has some common and some different 
features with the problem of anomalies in medicine. Here I will present some 
of the main ideas concerning the place and status of anomalies according to the 
philosophical conceptions of Tomas Kuhn, Karl Popper and Imre Lakatos.  

The problem of the dynamics of theoretical change is central to the field of 
philosophy of science. According to Kuhn (Kuhn 1962) one of the important role in 
this process of change is played by the scientific community. The most prominent 
Kuhn’s idea is the so called “paradigm shift”. According to him, scientists work in 
two different circumstances. The first phase of scientists’ researches is spread in 
the so called “normal science” where scientists from different communities work 
according to standards stated by the scientific paradigm. This phase is followed by 
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the process named the “scientific revolution” where the old paradigm is abandoned/
rejected and the new paradigm is established. The key role into the process of 
rejection of a paradigm in Kuhn’s philosophy play the anomalies. Here, some of 
his central ideas about the role of anomalies into the process of theories change 
or replacement of old theory by the new one, will be presented. The definition of 
“normal science” as a cumulative process discloses the importance of accepted 
beliefs by the scientific community. In this period scientists develop their researches 
according to those established by the paradigm criteria. In this way science and 
especially scientific theories are objective, extended and interconnected, or as 
Kuhn writes “It is what scientists are trained to do,…” (Kuhn 1970, p. 250). The 
normal science period is build on the settled achievements in science that neces-
sitate the rules and methods of scientific investigation models. This is the process 
that establishes the paradigm in science and in this way the trends of the scientific 
researches are paradigm-based. Hence, it can be pointed that the idea of paradigm 
has been defended by the process of normal science and vice versa. The paradigmatic 
period of science is characterized as cumulative process according to Kuhn. Here, 
is important to extract the main features of this normal sciences phase. One of 
the salient characteristics in this period does not allow contradictions to accepted 
paradigm model in science. He describes the period of normal science as “puzzle-
solving” (Kuhn 1962, pp. 35 – 42), or the process where scientific researches are 
focused on solving puzzles and adding new facts to support the accepted paradigm. 
It is important to bear in mind that in this period (“puzzle-solving”) anomaly does 
not play an important role. As a result the methodological role of anomaly is only 
to pay attention to the puzzles and to provoke the beginning of their solving by 
scientists. An important element of Kuhn’s philosophical model is the process of 
accumulation of unsolved anomalies. When this process comes to light the period 
of the “crisis” in science begins. Thence the methodological role and epistemic 
status of the anomalies are definitely different from those that are only prerequisite 
to puzzle-solving.    

“When, for these reasons or others like them, an anomaly comes to seem 
more than just another puzzle of normal science, the transition to crisis and to 
extraordinary science has begun. The anomaly itself now comes to be more generally 
recognized as such by the profession. More and more attention is devoted to it by 
more and more of the field’s most eminent men. … Through this proliferation of 
divergent articulations (more and more frequently they will come to be described 
as ad hoc adjustments), the rules of normal science become increasingly blurred.” 
(Kuhn 1965, p. 85) 

The examples that Kuhn (Kuhn 1962) gives to promote the power of the 
anomalies to the period of crisis in science and consequently for the establishment 
of the new paradigm, are the emergence of Lavoisier’s oxygen theory (1777 - 
give the name oxygen and the name hydrogen (1783) as chemical elements) of 
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combustion, the Leyden jar аs early experiments in electricity (1745 – 1746) – 
principles of electrostatics and the discovery of X-rays by Röntgen (8.11.1895)). In 
this way the epistemic status of anomalies is presented by their importance to the 
process of successful explanation through the principles of established paradigm or 
so called puzzle-solving actions. Here it is important to focus our attention to the 
methodological role of anomalies. Thus, the process of accumulation of unsolved 
anomalies in science is a strong argument to talk about crisis according to Kuhn 
and to introduce the idea of the “scientific revolution”. Accordingly, the important 
methodological role of the anomalies accumulation is given in relation to this view.

One of the prominent critiques to Kuhn’s idea of normal science in philosophy 
of science has been given by Karl Popper. According to Popper, scientific theories 
cannot be described as keepers of the dogmatic frames. He presents the idea of 
critical view to the problem of theoretical change in science. As it has been shown 
by him (Popper 1963) we can learn from our mistakes. One of the central Popper’s 
ideas is that only scientific theories can be described at the same time as falsifiable 
(theory is in conflict with basic statements) and falsified (theory is empirically 
refuted) or this is the so-called “criterion for falsifiability” that gives the solution to 
the problem of demarcation.

“One can sum up all this by saying that the criterion of the scientific status of a 
theory is its falsifiability, or refutability, or testability” (Popper 1963, p. 35)

Standing on these positions Popper cannot accept the Kuhnian idea of normal 
science because from the position of critical realism it is not allowed to keep 
theories from refutations. He argues that the idea of normal science is “dogmatic” 
and “not-too-critical” (Popper 1970, p. 52). In this direction he does not accept as 
relevant the idea of protection and defending of theories, but insists on a process 
of refutation of scientific theories. The Popper’s criterion for falsifiability presents 
a critique to attempts for protection from refutations of scientific theories. One of 
the important steps in his methodology, which has a negative evaluation, is the 
introduction of ad-hoc hypotheses in scientific theories. The negative connotation 
of ad-hocness in Popper’s philosophy comes from his idea about the possibility 
of theory refutation. Introduction of ad-hoc explanations of the anomalies to the 
theory, is criticised by him.

The two different positions of Popper and Kuhn reflect on two opposed 
philosophical approaches to the problem of anomalies in scientific knowledge. 
Regardless of the differences between them the problem of methodological role 
of anomalies to scientific theories is presented in their philosophical endeavors. 
According to this, the problem of anomalies is presented through the idea of 
“paradigms” in science, the idea of “falsificationsm” of scientific theories and 
connected to them by the idea of “research programmes”.  Here I will present the 
philosophical project of Imre Lakatos (Lakatos 1970, pp. 91 – 195) in connection 
to the problem of progress in science. The problems that have been discussed 
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around the so called “context of discovery” and “context of justification” debate in 
philosophy of science, are still actual and even more, the debates are culminating 
around discussions of AI to the different contexts of contemporary science and 
society. The methodology of research programmes according to Lakatos presents 
the idea of scientific growth as “progressive and degenerating problem-shifts” 
(Lakatos 1970, p. 191). The main characteristic of scientific societies is “continuity” 
between members of scientific communities. The methodological rules of the 
programme define two type of heuristic: negative and positive ones. The role of 
the negative heuristic is to protect the so called “hard core” of the programme. 
To accomplish this, scientists can introduce auxiliary hypotheses and the goal here 
is to protect the hard core. The reason to build this hard core shield is to establish 
conditions that will make possible to produce only progressive problem-shift. So, 
the scientific growth is implemented and then the research programme is defined 
as successful (Lakatos 1970, p. 191). But if the research  programme produces 
only “degenerating problem-shift”, then it is unsuccessful one. The example of the 
successful research programme, according to Lakatos, is Newton’s gravitational 
theory. 

“When it was first produced, it was submerged in an ocean of “anomalies” 
(or if you wish, “counterexamples”,) and opposed by the observational theories 
supporting these anomalies.” (Lakatos 1970, pp. 192)

Therefore, the most important for Lakatos is the ability to protect Newtonian 
laws (three laws of dynamics and law of gravitation) from refutations. And to 
achieve this, we must explain the existing anomalies by auxiliary hypotheses so 
as to protect the hard core. The positive heuristic tries to build its own models 
ignoring existing anomalies (counterexamples). The important idea here presents 
the theory building process as abduction from anomalies. Heuristics here is created 
on methodological ground and does not depend on observations or data, but are 
implemented instead of them (anomalies). 

EBM model
As it has been presented here there are different contexts - in medicine and in phi-

losophy – where the problem of the anomalies is analyzed. Kuhn’s idea of paradigm 
is well accepted into the discussions about the most influential methodology 
in contemporary medicine. There are big amount of papers where the so called 
Evidence Based Medicine (EBM) is defined as contemporary paradigm in medicine. 
Here, it will be presented the main important elements of EBM methodology. 
Gordon Guyatt introduced the term “Evidence-Based Medicine” in 1990 to mark 
the new method in medical practice. In the 1991 the Journal of American Medical 
Association (JAMA – Evidence Based Medicine Working Group. 1992, 268:2420 
– 5) started new series that have to promote a new approach to the process of 
medical treatment of patients by clinicians. Into the heart of this new intention 
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is the idea to encourage clinicians to reflect on results of recent medical research 
when they practice medicine. The philosophers of medicine (Howick 2011) notice 
that some main ideas behind the so called new methods or the EBM have been 
evolving through the long historical tradition of medicine. The main resources for 
development of the EBM movement are methods from statistics and epidemiology. 
The Working Group at McMaster University (in Hamilton, Ontario, Canada) 
included Dave Sackett, Gordon Guyatt, Brian Haynes, and Peter Tugwell who 
introduced the new method into the process of clinical practice and respectively 
into the process of studying medicine. According to the EBM methodology, the 
importance of the mechanistic reasoning (pathophysiologic rational) is substituted 
by the so called clinical research into the process of medical practice. Thus, the 
most important for the new method in medical reasoning is focused on observation 
of the hypothesised outcome in control treatment. Here I present the two main 
methodological requirements of the EBM. The first of them is given by the idea of 
evidence hierarchy. The main thought here is how to range the different methods 
according to which the evidences in medicine are received. There are more than 
80 different ranking classifications and one of this is presented in 1995 by Guyatt 
and Sackett (Guyatt, Sackett et al. 1995). The ranking list considers different type 
of evidences in medicine according to their reliability into the process of medical 
practice. In this way the most reliable method is the so called systematic reviews 
and meta-analyses standing on randomised control trials (RCTs) and placed on the 
top of the hierarchy pyramid. After that, and below them are placed RCT. And on 
the latest position in the base of the pyramid are the different observational studies 
as: case studies, case series, case control studies, cohort studies and historically 
controlled studies. At the beginning of the 2000 the Grading of Recommendations 
of Assessment, Development and Evaluation (GRADE) was presented (Guyatt, 
Oxman et al. 2011). The GRADE categorizes evidence in medicine from high to 
low (very low) levels and develop specialised software to make the assessment 
of different diagnosis, prognosis, meta-analysis and public health. This evaluation 
method presents the RCT’s as more reliable method for medical practice and 
evaluates as low one all observational studies. The methodological model of EBM 
presented by hierarchy of evidence has been one of the most criticised element by 
philosopher of medicine (Bluhm 2005, Howick 2011, Stegenga 2011).

The second methodological layout defended by EBM is focused on the 
importance of RCT for contemporary medical researches. The big differences 
between observational studies and randomised control trials lay on the evidence 
criterion in methodology of EBM. According to this the role of RCT is important 
to get over some bias in observational studies as: self-selection bias, allocation 
bias and performance bias. In this way randomisation is presented as randomly 
allocated to different groups: an experimental or a control one. The methodological 
role of randomisation is to warrant the process of evidence from biases. In this way 
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it is important to organise a trial following condition according to which neither 
the group of participants in the trial nor the group of professional attendants knows 
the distribution by groups. In the end it is important to mention the role of control 
through the trial. Here, the two different groups are presented – the group that take 
the treatment and the control group.  

Methodological Anomalies
In the current work the examples of anomalies to EBM methodology is in 

the focus of the research. Here, three different examples for the methodological 
anomalies to EBM model, will be presented. The first example is the group of the 
so called rare diseases or orphan diseases. Naming the diseases as “rare” is based 
on statistical evaluation of the diseases that affect population. The definition of this 
group of diseases known as “orphan” is connected to low interest in researches which 
focus on treatments and in this way they are defined as neglected diseases in some 
way. At the beginning of the 1980, the interest to those diseases started to increase. 
Some of the reasons for this are connected to scientific investigations of human 
genome, developments in the sphere of genomic technologies, government policies 
(budgets for researches of orphan drugs) and others. The Examples with this not 
well defined group of diseases can help to emphasise on the role of anomalies for 
testing the EBM model in specific or rare medical condition. Previously described 
methodological requirements in this model cannot be successfully applied to 
medical researches on the rare diseases. This is the main reason why here rare 
diseases are valued as a methodological anomaly of the EBM model. According 
to this, the central methodological role and epistemic status of the RCT’s change. 
The growth in number of the rare diseases these years (in the previous 30 years) is 
a marker for the increase of anomalies importance and reevaluation of EBM model 
applicability and reliability in the contemporary medicine. In this way trustees in 
“golden standard” method in medicine is trembled. 

The other example for methodological anomaly to EBM model is the so defined 
undiagnosed diseases. There is a statistics from the Undiagnosed Diseases Network 
(UDN) that

“… 85% of the over 7,000 identified rare diseases affect less than one in a 
million people, most doctors will never see two patients with the same ultra-rare 
disease” (source: https://udnf.org/what-is-an-undiagnosed-disease/). 

The UDN presents specific approach into contemporary medical science and 
practice that investigates into the specific diseases or diseases condition. The focus 
here is on the absence of concrete diagnosis that is supported by evidence or medical 
facts. Here the UDN is presented as an example that indicates the methodological 
boundaries of EBM model. In this way the role of statistical data into the process of 
diagnosis in medicine is not enough for medical research concerning rare diseases 
or different canid of syndromes (without medical diagnosis). According to UDN 
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there are big variety of medical conditions that are not classified or syndromes 
and symptoms without clear diagnosis that have to be managed by physicians. The 
Undiagnosed Diseases Network International (UDNI), that focuses on providing 
diagnoses and encouraging research on novel diseases (mechanisms, pathways), 
had been established at 2014. This medical network focused on medical units that 
are beyond the boundaries of methods established by EBM model in medicine. 
According to analysis in philosophy of science (Popper, Lakatos) one of the 
criterion for progress of knowledge, in this example in medicine, is connected with 
a possibility for a new explanation of examples  accpted previously as anomalies. 
The UDNI establishment shows that possibility to enlarge medical science, or to 
introduce new knowledge to medicine, passes through new research of anomalies 
in medical science and practice.

Connected with the previous example (UDNI), the third example of 
methodological anomaly to EBM model is the so-called Medically Unexplained 
Symptoms (MUS). According to Henningsen, Zipfel and Herzog, the Functional 
somatic syndromes (FSS) are described as:

“FSS are characterised by patterns of persistent bodily complaints for which 
adequate examination does not reveal sufficiently explanatory structural or other 
specified pathology.” (Henningsen, Zipfel & Herzog 2007, p. 946)

Physicians Arthur J. Barsky (MD) and Jonathan F. Borus (MD) describe FSS as: 
“The term functional somatic syndrome has been applied to several related 

syndromes characterized more by symptoms, suffering, and disability than by 
consistently demonstrable tissue abnormality.” (Barsky & Borus 1999, p. 910)

In this way the MUS definition connects to the symptoms that have not been 
medically explained or which have no medical evidence for disease diagnose. If it 
is not possible to support explanation with data or present evidence for nosological 
unit, then this presupposes the treatment problem in medical practice. In this regard, 
FSS is a case where the EBM model cannot provide a reliable or secure method to 
justify the processes of diagnosis and treatment in medicine. On the basis of this the 
MUS is an example of anomaly to EBM model.

Here we have to notice that there is a close relation between UDN and MUS, 
but there are differences. The network UDN is directed to physicians, which have 
to find scientifically grounded methods to research into medical cases that have 
not been diagnosed, but needs medical treatment. The central problem in MUS 
is connected with epistemological problem of explanation in medical science and 
practice. Here epistemological emptiness has to be studied and eliminated by a 
new way of treatment and new nosological unit. One of the appropriate examples 
that can demonstrate this MUS situation in medicine comes from analyses in the 
field of narrative medicine. One of the rare diseases is Tarlov cysts (meningeal 
cysts or perineural cysts) and as most of the rare diseases this one has no reliable 
medical explanation concerning exact causes of appearing, but there are really 
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painful syndromes. Bozhidar Ivkov (Ivkov 2022a, Ivkov 2022b), presented and 
analyzed the problem of rare diseases (Tarlov cysts) from the patient position. 
He applies the so-called “biography micronarrative method” to focus on patient 
pain and the hard and long way to come to correct diagnose – Tarlov cyst. As 
most of the rare diseases, the way to diagnose is difficult but it is more difficult to 
find correct medical treatment. There is a big amount of rare diseases that can be 
given as examples. Here I will give one more example for a rare disease – ashy 
dermatosis (macular pigmentation of uncertain aetiology). As an asymptomatic 
disease ashy dermatosis compromises the quality of life of patients. There is no 
established treatment but the appearance of skin (especially face) causes lots of 
social problems, and suffering as a result.

Personalised Medicine
All examples here – RD, UDN and MUS – are presented as methodological 

anomalies to the EBM model. In conclusion, it is important to stress on the fact 
that medical methodology presents a new approach to all those examples that are 
exceptions from the method presented in EBM. The Development of Personalised 
Medicine (PM) model or Precise Medicine model promotes new dimensions for 
medical knowledge (Georgieva & Georgiev 2022). Here it is important to stress 
that there are no contradicting elements between EBM and PM models, but only 
collaboration. In this way, we can describe those models as commensurable elements 
into the contemporary medical science. The introduction of the PM emerges as a 
model that can study and explain the examples that are anomalous to the EBM 
model. In 2004 an organisation of 20 institutions was established that represen-
ts different sectors of the health system. The PM model focusses on individual 
medical history to realise medical prevention and treatment of patients:

“Personalised medicine is an evolving field in which physicians use diagnostic 
tests to determine which medical treatments will work best for each patient or 
use medical interventions to alter molecular mechanisms that impact health. 
By combining data from diagnostic tests with an individual’s medical history, 
circumstances, and values, health care providers can develop targeted prevention and 
treatment plans with their patients.” (https://www.personalizedmedicinecoalition.
org/personalized-medicine-101/;10.06.2024)

Focused on individual patient condition the PM model presents a new approach 
to diagnosis, nosological units and their treatment. An important role here has been 
given to AI technologies implemented to different elements of medical practice 
(diagnosis, treatment and care).

Conclusion: The role of anomalies to the development of new approach in 
contemporary medicine – Personalised medicine – presented here, defend the idea 
of methodological anomalies as markers for progress in science. The examples 
with RD (rare diseases), UDN (Undiagnosed Diseases Network) and MUS 
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(Medically Unexplained Symptoms) focus attention to anomalies as falsificators of 
EBM model and to the introduction of the new model in the research programme 
of contemporary medicine. Personalised medicine through development of AI 
technologies introduce innovative method to RD, UDN and MUS. Respectively, 
this new field presents more reliable approaches to these diseases.
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NOTES
1. For more see: Expert Consult by Kenneth Lyons Jones,  Miguel Del Campo,  Marilyn 

C. Jones, 2013. Smith’s Recognizable Patterns of Human Malformation. Saunders. 
Jones, Kenneth Lyons, Marilyn C Jones, and Miguel del Campo. Smith’s Recognizable 
Patterns of Human Malformation  / Kenneth Lyons Jones, Marilyn C. Jones, Miguel 
Del Campo. Seventh edition. Philadelphia, PA: Elsevier Saunders, 2013. Print.

2. There are different statistical parameters connected to rare diseases in different 
countries. In USA according to “Rare Disease Act of 2002” (United States Congress) 
“any disease or condition that affects fewer than 200,000 people in the United States” 
or this is about 1 in 1,500 people; In EU the definition about rare disease is connected 
to low prevalence as 1 on 2000 people.

3. “biography micronarrative method” in Bulgarian see: „метод на биографичния ми-
кронаратив“ Ivkov, B. (2022) Traektorii na stradanieto i bolkata. Helikon Kazanlak 
ISBN: 978-619-91958-0-2; pp. 8.
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