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Abstract

Semmelweis's research method in identifying the cause of puerperal fever in
mothers has attracted the attention of philosophers of science for several decades.
Some have used the reasonableness of the Semmelweis method to compare
scientific methodology, and some have used this research to describe and evaluate
scientific inference. However, despite the special attention paid to Semmelweis's
research, there is still no consensus to explain his methodology. In this article,
after introducing the research of Semmelweis, we address the challenging
question of whether the description of inference through the best explanation of
Lipton and Bird’s Holmesian inference is sufficient in the reasonable
reconstruction of the stages of Semmelweis's research. Is the inferential method
of Semmelweis in finding the best explanation for the cause of puerperal fever
consistent with the description of Lipton and Bird? The results of the present
research show that the description of Lipton and Bird is insufficient in the
reasonable reconstruction of the research stages of Semmelweis. Because their
description of the stages of Semmelweis's research is not compatible with
historical documents. However, according to Schupbach's approach, we argued
that the ineffectiveness of a case example does not indicate the unreasonableness
of an inference in general. Therefore, we concluded that despite the interest of
Lipton and Bird, Semmelweis's research will not be a good historical example for
the justification of inference through the best explanation and Holmesian
inference. Semmelweis's case is the worst example for the best justification of it.
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Ignaz Semmelweis was a Hungarian physician, who is renowned for his
efforts to identify the cause of puerperal fever, also known as childbed
fever, among mothers. In July 1846, he began working as Professor
Johann Klein’s assistant at the First Obstetrical Clinic of Vienna
General Hospital. Since 1833, there have been two separate obstetrical
clinics at the hospital, each supervised by a different professor. Within
a year of his appointment as first assistant, he noted that the maternal
mortality rate in the First Clinic due to puerperal fever was distinctively
higher compared to the Second Clinic. From 1833 to 1840, the mortality
rates at the two Clinics were comparatively similar. However, in the
period between 1841 and 1846, the rate was 9.92% in the First Clinic
and 3.38% in the Second Clinic (Gillies, 2005:161), a statistically
significant difference. Having observed such a clear difference in the
maternal mortality rates, Semmelweis considered various hypotheses
such as overcrowding, epidemic effects and climate, rough examination
by the medical students, psychological effects of the priest’s rites, and
the position of giving birth. After investigating and testing several
hypotheses, he concluded that decomposing animal organic matter was
the cause of puerperal fever and the statistical disparity between the two
clinics (Semmelweis, 1983: 64-93). Moreover, he was able to prevent
the spread of the disease by requiring medical students to sanitize their
hands prior to the examination of women in labor. Consequently,
Semmelwies is regarded by some as the father of antiseptic procedures,
while others have hailed him as the savior of women in childbirth.

Considering the historical significance of Semmelweis’s research,
philosophers of science such as Hempel, Lipton, Bird, Gillies, and
Scholl have employed this case for points of comparison in scientific
methodology and inference. While reports vary on the precise
implication of Semmelwies’s case for scientific methodology, there is
consensus among most philosophers regarding the rationality of his
approach. Hempel was the first philosopher to utilize Semmelweis’s
case as a ‘simple illustration’ of his hypothetico-deductive method
(Hempel, 1966). Criticising Hempel’s hypothetico-deductive method,
Lipton recognized Semmelweis’s methodology as a proper example of
inference to the best explanation, based on which Semmelweis’s best
explanation was the ‘loveliest’ hypothesis which sufficiently accounted
for the different condition in contrastive explanation. Lipton argued that
Semmelweis inferred the cadaveric matter hypothesis because it
possessed explanatory virtues, such as simplicity and unification,
successfully explaining the cause of difference in the contrastive
explanation. In other words, the transmission of cadaveric matter
hypothesis proved effective because it was capable of identifying the



241 | Nourmohammadi & Momeninia

different conditions in the mortality rates of the First and Second
Clinics. As Semmelweis eliminated the cause by implementing
sanitation and preventive measures, its effect—the disparity in the
mortality rates—was reduced, ultimately resolving the cause of
difference (Semmelweis, 2004).

Bird, however, criticized Lipton’s description, i.e. selecting the best
explanation based on explanatory virtues, as inadequate in expressing
all aspects of Semmelwies’s research. Bird further argued that Lipton’s
method for finding the best explanation was ineffective. Instead, he
proposed that ‘Holmesian inference’ provided [] more suitable
description of Semmelweis’s work.[According to Bird, Semmelweis’s
best explanation was the only one consistent with the evidence and the
one that remained unrefuted by it. Semmelweis refuted all other
competing hypotheses, including epidemic influences and climate,
overcrowding, and psychological effects related to the priest, directly
based on the evidence. Therefore, based on Holmesian inference, the
hypothesis that the women got infected due to cadaveric matter from
the autopsies performed by the medical students remained the best
explanation (Bird, 2010).

Given the relevant literature and a broad recognition among
philosophers of science over the recent decades, the importance of
Semmelweis’s efforts to find the cause of puerperal fever cannot be
overstated, to the extent that his research epitomizes the processes of
discovery and verification in the philosophy of science. Nonetheless, it
is pertinent to question whether Lipton’s inference to the best
explanation and Bird’s Holmesian inference can sufficiently describe
the rationality behind Semmelweis’s research steps. Can Lipton and
Bird utilize this case as a proper historical example in order to justify
the effectiveness of inference to the best explanation and that of
Holmesian inference, respectively? Does the historical evidence
support Lipton’s and Bird’s interpretations of Semmelweis’s research
steps?

The results of this study indicated that Lipton’s and Bird’s rational
reconstructions of Semmelweis’s research steps are insufficient. Their
interpretations of Semmelweis’s research in justifying the First Clinic’s
higher mortality rate are inconsistent with the historical evidence,
which included hospitalized cases with medullary carcinoma of the
uterus and a carious knee. In other words, although the cadaveric matter
hypothesis cannot be entirely ruled out in explaining the cause of
puerperal fever, it is neither the only explanation of Semmelweis’s
research nor the best and most comprehensive one, according to
existing evidence. As a result, it appears that Lipton’s and Bird’s
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descriptions of Semmelweis’s research encounter underconsideration
or Van Fraassen’s ‘bad lot” objection (Van Fraassen, 1989:142-143).
However, based on Schupbach’s approach, we argued that the
inefficacy of a single case does not necessarily indicate the overall
invalidity of a form of inference. According to Schupbach, the
evaluation of cases as reasoning material used to justify or describe
inference to the best explanation is unrelated to the credibility or
reliability of its logical form. The*badllot’ objection criticizes inference
to the best explanation for failing to achieve what it never intended to
do in the first place: ensure that we exemplify it via good material
content. Therefore, we concluded that, despite Lipton’s and Bird’s
interests, Semmelweis’s research does not provide an appropriate
historical case to justify inference to the best explanation and
Holmesian inference. In fact, Semmelweis’s case is the worst example
for the best justification of them.
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