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Introduction Data-driven research stems from the original idea of homeopathy,
which can be transferred to the 21st century with modern statistical concepts,
especially techniques of data mining.

Groundwork In preparing a statistical approach to Materia Medica, abstraction of
symptoms is pivotal. The main works of Materia Medica were indexed, creating the
requirements for analyzing existing data.

Goals A manifold range of objectives are conceivable for analysis of Materia Medica:
e.g., checking the quality of the existing data; assessing the prevalence of symptoms;
calculating correlations between symptoms; assessing the discriminating power of
symptoms; handling of polar symptoms; analyzing cross-references between medi-
cines; calculating domains for each medicine, such as spheres of action, organs and
side localization; building a new repertory from scratch.

Findings As a first step, a comparison between data of Materia Medica, prognostic
factor research (PFR) and repertories for six selected repertory rubrics was performed,
showing moderately high correlations between Materia Medica and PFR.

Conclusion Methods of data mining applied to Materia Medica can help to analyze
existing data to a maximum extent and contribute to the further development of the
homeopathic method, both scientifically and practically.

Introduction

When Hahnemann presented the concept of homeopathy in
The Organon, it was his great concern not to rely on 'super-
natural delusions’, but on empiricism—both in the healthy
and in the sick." The result is well known: he left behind a
collection of proving symptomsz'3 and patient journals,4
which we are still working through today. Hahnemann’s
contemporaries were overwhelmed by this empirical ap-
proach, which generated "observations’ on a large scale, and
criticized his method as unscientific, censuring the 'heaps of
symptoms’ and ’'orderless complexes’, which they knew
nothing about. Hering replied: 'In such a new field of
research where, unavoidably, every observer is surrounded
by uncertainties, nothing could be gained by theorizing or
soaring into the clouds of opinions. The facts had first to be
collected, one by one, and then arranged in some way, that
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they might be applied again and again, until the probabilities
increased, and a scientific certainty was within reach’.
Hering’s words can be read as a stunningly exact description
of what is nowadays called data mining. In modern definition,
’data mining is the process of extracting and discovering
patterns in large data sets involving methods at the intersec-
tion of machine learning, statistics and database systems'.6
Data mining encompasses database techniques and statistical
concepts that are ideal for dealing with large quantities of data
—in our case homeopathic symptoms. It is true that every
medicine can and should always be considered qualitatively,
and many an individual symptom is worth meditating on.
However, finding clusters, patterns, correlations and anoma-
lies within and between medicines is the domain of statistics.
In addition, in homeopathy, as everywhere else in empirical
sciences, we have to deal with bias factors, the relevance of
which is generally underestimated. Bias factors are primarily
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psychological phenomena, distortions of perception and hu-
man sources of error. Statistical approaches should and can
help to minimize these bias factors. And even more, they can
help to discover things in our medicine data that are not visible
to 'the naked eye’. In this way, we can gain a different, broader,
more objective view of the medicines.

Groundwork

The existing homeopathic Materia Medica offers enormous
research potential for data mining approaches. However, for
applying statistical methods to Materia Medica, indexing—
and therefore abstraction—of symptoms is pivotal. Only by
back-tracing the linguistic diversity of provings and clinical
symptoms to the meaning, independent of the respective
formulation, can comparability and clustering of symptoms
be assured. Thus, one examiner may have experienced him-
or herself as 'irritable’, another as 'angry’, a third as 'aggres-
sive’, and a fourth as 'morose’—but what is meant is almost
always the same. In the field of repertories, for example, it
makes it difficult to use them if this abstraction is not
achieved, and nearly identical information can be found in
many different places. This is one of the shortcomings of
Kent’s repertory, while the works of Boger7’8 and Boenning-
hausen® stressed this task much more. As repertories are
indexes to the Materia Medica, they should offer less preci-
sion of the personal expression of each symptom, but more
oversight of a combination of symptoms and a differentiation
between several eligible medicines.

Phenomena

The concept of phenomena seems capable to negotiate our
manifold Materia Medica. A phenomenon (from the ancient
Greek barvopevov [faindmenon], ‘one that shows itself, one
that appears’) means a delimitable unit of experience.

These considerations are crucial:

* A phenomenon refers primarily to what can be experi-
enced with the senses (as opposed to thought- or theory-
based clinical diagnostic entities) and thus coincides to a
large extent with Hahnemann'’s epistemological ideas.

* Each phenomenon can be defined, delimited to other
phenomena and provided with synonyms.

 All phenomena can be put into a poly-hierarchical struc-
ture, forming a thesaurus, so that any number of sub- and
super-terms can be assigned to each phenomenon.

» Symptoms can be broken down into separate phenomena,
and separate phenomena can be combined to symptoms
again.

Phenomena refer to all areas of experience and can also be
clinically characterized. For example, the anatomical struc-
ture 'leg’ is a phenomenon, as is 'pain’, 'inflammation’ or
'stage fright’. The concept of phenomena is not strictly
interpreted, so that also clinically diagnostic—not directly
experienced, but in Materia Medica relevant—terms, such as
’eclampsia’, can be taken into account.
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Building a Thesaurus

Based on this concept, a bilingual thesaurus (English/Ger-
man) was created by the present author using a bottom-to-
the-top, inductive approach. The entire vocabulary of the
most relevant Materia Medica works (see below) was
indexed, and synonymous relationships between terms
were established. Tools used in this process were WordNet,'0
the International Code of Symptoms,'"'? MeSH,'> AMDP
manual,'* and Dict.cc'® and DeepL'® for bidirectional trans-
lation. This resulted in a thesaurus with approximately 8,000
phenomena, comprising 24,000 English and 25,000 German
synonyms (including all inflections).

Example: The phenomenon 'Anxiety’ comprises the follow-
ing synonym words found in Materia Medica: affright,
affrighted, affrighting, affrights, afraid, alarmed, anguish, anx-
ietas, anxieties, anxiety, anxious, anxiously, anxiousness, appre-
hend, apprehends, apprehension, apprehensions, apprehensive,
apprehensiveness, coward, cowardice, cowardly, cowards,
dread, dreaded, dreadful, dreadfully, dreading, dreads, fear,
feared, fearful, fearfully, fearfulness, fearing, fears, fearsome,
fright, frighten, frightened, frightening, frightful, frightfully,
frightfulness, frights, horror, horrors, misgiving, misgivings,
mysophobia, over-anxious, panic, panics, phobia, phobic, pusil-
lanimity, pusillanimousness, scared, terrified, terrify, terrifying,
timid, timidity, timorous, timorously, timorousness, trepid.

To identify the phenomena relevant for homeopathic
work, the next step was to compare them with all the terms
of the most important repertories (Kent,'” Boger, Boenning-
hausen, Phatak'®). The result of this analysis was approxi-
mately 2,500 phenomena whose definitions and synonyms
have now been intensively revised. This was followed by a
review of all associated symptoms, with extensive disambig-
uation of polysemic words (e.g., the word ’light’ must be
assigned to the phenomena ’sunlight’, 'lightness’ or "bright’,
depending on the context). Beyond the repertorial vocabu-
lary, approximately 1,000 further phenomena were identi-
fied as relevant and elaborated.

In the next step, all phenomena were assigned to a poly-
hierarchical structure. A hierarchical structure (instead of
alphabetical) is a prerequisite for the concept of abstraction
and generalization, an (implicit) key feature in many
approaches of homeopathic case analysis. For instance, a
typical anatomical hierarchy is: Superior Extremity—Hand—
Fingers—Fingertips. And it has to be poly-hierarchical to depict
different hierarchical approaches to pathology and physiology.
For example, the phenomenon 'liver’ can be subordinated to
both the phenomena 'glands’ and 'abdomen’. In addition, each
phenomenon was classified into one of 25 categories (anato-
my, physiology, pathology, psyche, times, modalities, social,
objects, physics, chemistry, biology, geography, etc.).

Indexing Materia Medica
This thesaurus was in turn used to index the following
Materia Medica:

* Allen TF, Encyclopedia of Pure Materia Medica.
 Allen TF, Handbook of Materia Medica and Homceopathic
Therapeutics.



» Boericke W, Homeeopathic Materia Medica.

* Boger CM, Synoptic Key.

* Clarke JH, Dictionary of Practical Materia Medica.

* Hahnemann S, Materia Medica Pura.

* Hahnemann S, Chronic Diseases.

» Hering C, The Guiding Symptoms of Our Materia Medica.
« Lippe C, Keynotes and Red Line Symptoms.

« Lippe C, Textbook of Materia Medica.

The encyclopedic works of Allen, Clarke and Hering contain
the greatest wealth of knowledge, so that these can be
regarded as the most important foundation for data mining.
Furthermore, works by renowned clinicians have been added,
which more closely reflect the weighting of symptoms based
on practical experience. In addition, Hahnemann’s works have
been incorporated. A total of approximately 20,000 book pages
(~812,000 symptoms) of both English- and German-language
Materia Medica was processed.

As symptoms of Materia Medica may be complex and
consist of long sentences, confusion of context of phenomena
may occur. To avoid this, a computer linguistic tool,
coreNLP,'® was used to split longer sentences into meaning-
ful entities.

Statistics: Bayes’ Theorem
Another pivotal aspect of data mining is the calculation of
frequencies of occurrences of symptoms or phenomena. The
statistical approach of Likelihood Ratio (LR), based on Bayes’
theorem, which was introduced into homeopathy by Dr. Lex
Rutten, among others, 2’ may be an eligible instrument for
this.

In medical research, calculation of LR is mostly used for
diagnostic tests. It relies on the sensitivity and specificity of a
diagnostic test and can be expressed as:

_Pr(T+D+)
~ Pr(T +D-)

where T is the test, and D is the diagnosis. So, LR is the
probability of a person who has the disease testing positive
divided by the probability of a person who does not have the
disease testing positive.

Transferred to Materia Medica, it can be said that 'test’ is
the symptom (developed by a prover or a patient), and
'diagnosis’ is the medicine (used in the proving or on a
patient). So, we relate the count of a distinct symptom of a
medicine to the count of all known symptoms of this medi-
cine, and this to the prevalence of this distinct symptom in
the remaining Materia Medica. Thus, a ’relative’ count is
performed, which provides valid results largely independent
of the number of sources used. To avoid radical outliers,
thresholds should be used for minimum (0.5) and maximum
(99.0) values.?'

For this statistical approach to Materia Medica, abstrac-
tion of symptoms, as described above, is crucial. LR values
can be calculated for single phenomenon-medicine relation-
ships, or for combination of a limited amount of phenomena,
but not for an entire complex symptom, which are often
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found in Materia Medica, as these are too individual. For
instance, the symptom ’Anxious dream, of numberless dogs
and cats, with loud talking’ (Graphites) is indexed like this:

Anxiety—Dreams—Dogs—Cats—Talking—Loud.

Looking at the whole Materia Medica, there are several
symptoms including the phenomena 'Anxiety—Dreams—
Dogs’, but only for Graphites can the combination "Anxiety
—Dreams—Dogs—Talking’ be found. So, statistical analysis is
sensible only for combinations of phenomena occurring at
least twice.

Goals

Having prepared Materia Medica in this way, the following
goals and methods are conceivable as a starting point:

* By calculating correlations, similar or possibly largely
identical phenomena can be identified (e.g., sensations,
psychological phenomena).

 Statements on the discriminating power of symptoms can
be made (which symptoms help to distinguish different
drugs from each other?).

* In a similar way, polar symptoms can be identified or
verified (or falsified) by negative correlations.

* By analyzing the prevalences, i.e. the frequencies, the
phenomena or symptoms that are particularly relevant
for the choice of medicine can be identified, in the sense of
Aphorism §153: a high prevalence of a symptom shows
that it is not "special, unusual, peculiar’—but rather com-
mon or frequently occurring.

* For each medicine, domains can be calculated in terms of
dominating organs, spheres of action, side localization,
etc.

 Cross-references within the medicines (and the clinical
experience often expressed therein) can be systematically
and statistically evaluated.

» New possibilities open up for checking the quality of the
data: in particular, by storing the identity of the provers
(Hahnemann and Allen), matches or clusters in individual
persons can be analyzed across different medicines, thus
identifying any idiosyncrasies or other distortions.

 Differences between proving symptoms, poisonings and
clinical symptoms can be systematically analyzed.

 Differences of data between different works, different eras
and possibly also countries and cultures can be analyzed.

* The congruence of symptoms across different works,
modifications or errors that individual symptoms have
undergone over time and authors can be identified.

» Domains within medicine classes, biological systematics
etc. can be calculated (for example, are animal medicines
more aggressive than herbal ones?).

» Miasmatic questions can be answered using statistical
methods.

* Data for clinical verification (e.g., PFR) can be compared
with the existing Materia Medica.

* Repertories can be checked for their matching with
Materia Medica.

* A new repertory can be built from scratch.
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* Theorizing: In the sense of an inductive science,
approaches to homeopathic theory can be tested and
modified from the data of the Materia Medica.

Several these questions do not appear to be new and have
possibly already been answered—e.g., the question of the
sphere of action of medicines, the polarity of symptoms, or
the differences between classes of medicines. However, we
often rely on the old or even more recent masters (‘expert
opinions’) without having had the tools to test their
approaches independently with a data-based (‘evidence-
based’) approach. Even if authors such as Boger have un-
doubtedly achieved great things, bias effects, misinterpreta-
tions, etc. can also be assumed here. This applies to an even
greater extent to more recent, strongly interpretative
approaches.

First Set of Findings: Comparison of Materia
Medica and Prognostic Factor Research

In 2009, the Dutch group of VHAN (Vereniging van Homeo-
pathische Artsen Nederland) presented a study in which 10
homeopaths recorded the prevalence of 6 defined symptoms
in a group of 4,094 patients over a period of 3% years.?? The
presence of these symptoms was actively assessed and
documented for each patient and later compared with suc-
cessful prescriptions. In other words, it was not cured
symptoms that were recorded, but the presence of symp-
toms at the time of prescription, in the sense of prognostic
factors (PFR). These data were used to calculate LR values,
which in turn were used to calculate entries for the corre-
sponding repertory rubrics (according to Kent’s repertory).

These results now offer the possibility of checking the
congruence of data from very different sources: to what
extent do the prognostic results from clinical cases agree
with Materia Medica? In addition, a comparison was made
with the data from Kent’s classical repertory, and also with
the Complete Repertory, one of the most widely used and
comprehensive repertories currently available. The question
to what extent the continuous upgrading of the medicine
entries is justified or reflects clinical reality can also be
investigated.

To make data from different sources like these compara-
ble, the grading of repertory entries was used as lowest
common denominator. In the case of Materia Medica data, LR
values were calculated for each symptom-medicine relation,
and these were converted to repertory grades. Similar to the
VHAN study, LR values from 1.5 to 2.9 were transformed to a
grade 1 entry (plain type), 3 to 5.9 to grade 2 (italics) and 6
and above to grade 3 (bold). LRs below 1.5 were interpreted
as a question mark for this entry.

In addition, a comparison of the accessible LR values
(VHAN and Materia Medica) was undertaken. Pearson corre-
lation coefficients were calculated (list-wise case exclusion,
two-sided p) for repertory grades and LR values. The corre-
lation analysis was done with PSPP.23

The results are shown in = Tables 1 to 6. In summary, there
is a surprisingly high degree of congruence between the data
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from Materia Medica and the clinical prognostic data (VHAN)
—particularly surprising in respect of the fact that the data
were collected in such different ways.

However, there are differences with regard to the individ-
ual symptoms, which are certainly also due to the nature of
the symptoms. For example, the spectrum of symptoms
chosen for the VHAN study deliberately includes symptoms
that are difficult to collect and characterized by subjectivity
(sensitive to injustice) or clinical entities (herpes labialis).

In the VHAN study, each symptom was clearly defined, but
such definitions are largely missing for repertory rubrics,
which limits comparability. In Materia Medica, semantic
aspects can be clarified well using the referenced symptoms;
however, the intensity of a symptom is generally clearly
defined only in the VHAN study (e.g., recurrent herpes
labialis: at least 6 times per year).

Whilst the correlations between the VHAN data and
Materia Medica are mostly high, the correlations are lower
(for both) to Kent’s repertory, and even lower to Complete
repertory. One possible explanation for this is that the values
of the entries in the original Kent were determined more by
the clinical-intuitive estimation of the authors, whereas the
Complete uses the concept of absolute counting—an ap-
proach that inevitably leads to invalid values over time and
thus shares the fate of any inflation. With regard to Materia
Medica, it should be noted that more recent sources, espe-
cially from the second half of the 20th century onwards, are
only included to a very limited extent. Whilst not much
additional knowledge can be expected from newer sources
with regard to established medicines, small and new med-
icines may be under-represented.

Both historical Materia Medica data and the concept of
PFR are confirmed to large extents in this comparison. PFR
can make an important contribution to evaluating and
supplementing our knowledge of medicines. Its main
limitations are that the medicines studied are somewhat
random and, not least, reflect the prescription spectrum of
the participating doctors—which may explain one or two
small, unexpected medicines (e.g., Calc-m). This information
requires further confirmation. Other bias factors, such as
confirmation bias, are discussed by the VHAN authors. It also
becomes clear that the number of medicines that can be
evaluated in this way is limited, despite the considerable
effort of the study.

In this respect, case data collected in this way should
always be compared with the existing Materia Medica.
However, drug provings, selective case reports and the
entire Materia Medica are also subject to uncertainties,
reproduction errors and distortions. Therefore, a valid
Materia Medica—as well as repertories—must be fed by
methodically different, statistically correctly analyzed sour-
ces. The most reliable symptoms lie at the intersection of all
these sources.

Limitations and Problems

Analyzing Materia Medica in the prescribed way, the follow-
ing shortcomings should be mentioned first and foremost:



Table 1 Symptom/repertory rubric *Fear of death’
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Table 2 Symptom/repertory rubric 'Diarrhea from anticipation’

Medicine | VHAN | MM | Kent | Complete | LR LR Medicine | VHAN [ MM | Kent | Complete | LR LR
VHAN | MM VHAN | MM
Acon 3 3 3 4 10.6 9.4 Arg-n 3 3 2 3 11.1 14.7
Am-c 2 1 1 3 5.82 1.1 Bell 1 2.17
Anac 3 05 |1 3 11.1 0.7 Calc 1 1 1.84 2.0
Arg-n 1 05 |2 3 2.01 0.9 Caust 1 1.48
Ars 2 2 3 4 5.95 3.9 Cimic 3 6.52
Calc 1 1 3 4 1.39 1.3 Elaps 2 5.71
Carc 1 1 2.45 Gels 3 3 2 4 14.5 24.7
Ign 1 0.5 1 3 2.38 0.5 Merc 1 1 1.69 2.1
Kali-p 2 1 1 3 3.27 2.1 Ph-ac 3 2 2 3 7.12 4.9
Lacc 3 1 3 4 6.55 1.8 Staph 1 2.14
Lach ! L R 251 |13 | VHAN, MM: r=0.913 p < 0.02.
Lyc 1 05 | 2 3 1.21 0.9 VHAN, Kent: r=NaN.
VHAN, Comp: r=NaN.
Mag-c 1 0% 1 2.75 0.8 MM, Kent: r— NaN.
Nat-m 0.5 05 |1 3 0.49 0.3 MM, Comp: r=0.899 p < 0.1.
NUX-V 1 0.5 2 4 13 0.7 LR VHAN, LR MM: r=0.953.
Abbreviation: NaN, not enough data.
Phos 1 1 3 4 137 | 1.1 ) N S
Table 3 Symptom/repertory rubric *Sensitive to injustice’
Puls 0.5 1 2 4 0.88 1.6
Sep 1 0SEF 1 3 1.7 0.1 Medicine | VHAN [ MM [ Kent | Complete | LR LR
sil 1 0.5 1 158 | 0.2 VHAN | MM
sulf 05 |05 [1 3 029 |07 A || 2 ! -1
Verat 3 R | 4 874 | 2.0 DY | ad
Anac 2 B 5.47
VHAN, MM: r=0.517 p < 0.02.
VHAN, Kent: r=0.232 p < 0.2. Aur 1 1 1.67
VHAN, Comp: r=0.288 p < 0.2. Bell 1 1 2.07
MM, Kent: r=0.374 p < 0.001.
MM, Comp: r=0.179 p < 0.05. Bor 2 4.34
LR VHAN, LR MM: r=0.59 p < 0.01. Calc 1 1 1.01
VHAN = Rutten et al 2009%%; MM = Materia Medica; Comp = Complete Calem 1 1.97
Repertory.
The repertory grades are transformed to numbers: Plain =1, italics =2, Carc 1 2 2.29
bold =3, bold & italics=4. For the VHAN and Materia Medica data, Caust 2 2 3 4.39 3.0
a grade of 0.5 is assumed when the LR value is < 1. -
r < 0: negative correlation; r<0.1: no correlation; r < 0.3: weak corre- Chin 1 1 1.55
lation; r < 0.6: medium correlation; r > 0.6: strong correlation. Cocc 2 2 3 4.2 4.7
P < 9.01: highly significant; p < 0.05: significant; p > 0.05: non- Cupr ] ] 167
significant.
Ign 1 1 1.98
Kali-bi 1 1.55
» Sources: The focus of the analyzed Materia Medica was Med 1 1 2.27
initially placed on encyclopedias and Flassical authors. Merc 1 1 1.41
More ' recent vyor'ks have not been included due to Natm ] 05 ] 104 022
copyright restrictions on the one hand, and the contro-
versial validity of recent provings and hypothetical Nuwcv 0.5 ! 3 0.81 |21
Materia Medica on the other. To what extent the con- Ph-ac 1 1 1.89
servative source situation is a disadvantage can hardly Sep 0.5 2 0.81
be considered at this point in time, since the different Staph 1 3 3 101 | 204

methods of homeopathy have not yet been evaluated
against each other. Even with the works now incorpo-
rated, heterogeneous quality can be assumed, so that
the demand for a better, empirical evaluation of the
Materia Medica that meets today’s standards remains
unchanged. Likewise, clinical cases were not included.

VHAN, MM: r=0.363 p > 0.2.

VHAN, Kent: r=NaN.

VHAN, Comp: r=0.334p < 0.2.

MM, Kent: r=NaN.

MM, Comp: r=0.451p > 0.2.

LR VHAN, LR MM: r=-0.237 p > 0.2.
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Table 4 Symptom/repertory rubric "Herpes lips’

Table 5 Symptom/repertory rubric ’Loquacity’

Medicine | VHAN | MM | Kent | Complete | LR LR Medicine | VHAN | MM | Kent | Complete | LR LR
VHAN | MM VHAN | MM
Aloe 3 8.06 Ambr 2 1 1 3 5.8 2.8
Bar-c 2 3 3.66 Anac 1 1 1 3 2.57 1.6
Bor 2 1 1 1 8.06 1.15 Bell 1 1 2 4 2.95 1.9
Bry 2 1 3.09 Calc 0.5 05 |1 3 0.4 0.05
Caust 1 1 1 2.65 Calem 1 1 2.8
Chin 1 2.87 Caust 1 0.5 |1 2 1.0 0.3
Gels 2 3.09 Cimic 2 2 2 4 4.41 4.9
Lach 1 1 1 2 1.92 2.5 Dig 2 1 10.3
Lyc 1 1 1.89 Hyos 2 4 5.19 17.8
Nat-m 2 3 3 4 3.35 16.7 Lach 2 4 5.34 11.6
Rhus-t 1 3 3 4 2.11 12.5 Lyc 0.5 3 1.63
Sep 1 3 3 4 2.21 10.0 Med 1 1.93
Sil 1 2 1 1 1.83 3.8 Nat-m 0.5 1 1 0.38
Staph 2 3.17 Nux-v 0.5 0.5 |1 4 0.76 0.4
Stram 2 4.47 Phos 0.5 05 |2 3 0.8 0.6
Sulf 1 0.5 1 1 1.37 0.2 Sacch 2 4.41
Thuj 1 0.5 1 1.67 | 0.45 Sep 1 1.33
VHAN, MM: r=0.136 p > 0.2. SEl I I EE iF s
VHAN, Kent: r=0.149 p > 0.2. Sulf 0.5 1 8 0.69
‘l\’/I*,:AA’\l‘@i‘t’”:P: i ;2"0%20:2' Tarent | 2 o5 |1 |3 385 | 0.02
MM, Comp: r=0.334 p < 0.1. Tub 1 0.5 3 1.92 0.3
LR VHAN, LR MM: r=-0.069 p > 0.2. Verat A 2 2 4 7.74 4.4

Although there is no lack of case reports in the homeopathic
literature, these are fraught with several problems.?*
Despite various approaches,?>?® a systematic review of
literature cases, and in particular the prospective collection
of cases documented according to specific criteria, has not
yet taken place to any significant extent.

* Thesaurus: Even though the thesaurus has been com-
piled with great care and with the help of various
reference works, the thesaurus will never exist. The
definition and delimitation of terms and the assignment
of synonyms always remain to some extent a subjective
process or the task of lengthy clinical-empirical
research.?’-28

» Indexing of the symptoms: Using the thesaurus, the
indexing was primarily performed in an automated
way, with subsequent manual checking of all assignments.
Due to the large number of symptoms, mis-classifications
cannot be completely ruled out here.

e Syntactic analysis of the symptoms: This step was
performed with the help of the coreNLP module. This
neural network-based technique is adaptive, but the
‘training’ of a specific 'model’ is a very time-consuming
process that is never complete. Moreover, even for
experienced homeopaths, the syntactic semantics of a
complex symptom is not always clearly comprehensible
or abstractable.
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VHAN, MM: r=0.718 p < 0.005.
VHAN, Kent: r=0.561 p < 0.05.
VHAN, Comp: r=0.274 p > 0.2.
MM, Kent: r=0.342 p < 0.005.
MM, Comp: r=0.208 p < 0.05.

LR VHAN, LR MM: r=0.484 p < 0.1.

Summary

Data mining enables us to extract much more out of the
Materia Medica than previous approaches did. Going beyond
the results presented, this paper sketches a research agenda
to support a data-driven homeopathy by analyzing existing
data. Animportant taskin this is to measure the quality of the
Materia Medica data. Most of these data are at least 100 years
old, and most of homeopathic practice relies on it. But the
circumstances of how these historical data were acquired are
often unclear.?® Basically, drug provings, intoxications and
clinical patient data are the most important sources. In some
works, such as Allen’s Encyclopedia, these sources are given,
at least partly, but most symptoms stand for themselves,
often remodelled by different authors over the years, reflect-
ing clinical experience as well as copying errors.3’ By cate-
gorizing and comparing symptoms according to their origin,
to authors, to different provers, or to ages, bias signals may be
found. By comparing historical data to contemporary (e.g.,
PFR) data, systematic errors may be identified. Comparison



Table 6 Symptom/repertory rubric ’Grinding teeth during

sleep’

Medicine | VHAN | MM | Kent | Complete | LR LR
VHAN | MM

Am-m 3 7.54
Arg-n 1 1.44
Bell 2 3 3 4 5.46 7.4
Calc 0.5 1 1 3 0.74 1.2
Calem 2 3.42
Calep 1 2.7
Carc 2 1 3.1
Cench 3 9.42
Cocc 2 1 4.36
Ign 1 1 2 3 2.29 2.6
Merc 1 1 2 3 2.47 1.1
Ph-ac 1 1.63
Psor 1 2 1 1 2.69 3.0
Puls 1 1.6
Sep 1 0.5 || 1 1 1.63 0.8
Staph 1 1.76
Thuj 1l 05 [ 1 1 1.56 0.04

VHAN, MM: r=0.759 p < 0.05.
VHAN, Kent: r=0.807 p < 0.05.
VHAN, Comp: r=-0.09 p > 0.2.

MM, Kent: r=0.38 p < 0.05.

MM, Comp: r=0.39 p < 0.05.

LR VHAN, LR MM: r=0.925 p < 0.002.

of different sources may minimize different kinds of errors.
Comparisons of symptoms that emerge under different
circumstances can disclose the most reliable data. The results
of the correlation analysis of selected symptoms showed that
different approaches can produce similar results. Every kind
of data collection has its advantages and its disadvantages.
Whilst collection of prospective data often requires high
levels of effort and participants, many approaches of data
mining touch questions of ethics and data privacy.! In
dealing with long-published data, these tasks do not arise.

Conclusion

This kind of research ties in with the original ideas of
Hahnemann, who based the invention of homeopathy on a
broad base of empirical data and only to a lesser extent on
theory. It also connects to contemporary approaches in
medical, data-driven research in general. It may help to
amplify the scientific identity of homeopathy as a data-based
method, overcoming speculative, eminence-based state-
ments and theories.>? In addition to research on effective-
ness (especially randomized controlled trials) and
mechanisms of action (especially laboratory studies), the
further development of therapeutic knowledge and study
methods can be considered the most important step toward
a scientific and improved homeopathy.

Data Mining Schéferkordt
Highlights
* Methods of data mining continue the empirical idea of
homeopathy.

* Indexing of symptoms is pivotal for further analysis.

» Using Bayes’ theorem as statistical approach assures
valid outcomes in processing large amounts of data.

» Comparison of PFR data to Materia Medica shows good
correlations: much better than comparison to
repertories.

* A broad research agenda is conceivable for data mining
approaches.
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