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Abstract
The case of John Snow has long been important to epidemiologists and public health
officials. However, despite the fact that there have been many discussions about the various
aspects of Snow’s case, there has been virtually no discussion about what guided Snow’s
reasoning in his coming to believe his various conclusions about cholera. Here, I want to
take up this question in some detail and show that there are a number of specific principles
of reasoning that played a crucial role for Snow. Moreover, these principles were episte-
mologically important to Snow, a fact about which Snow is explicit in many places. An
analysis of Snow’s case suggests that, because of the epistemic role such principles of
reasoning can play, health care practitioners ought to understand their practices to be
theoretically informed in these ways, and not just data driven.

The case of John Snow has long been important to epidemiolo-
gists and public health officials. The popularity of Snow’s story
has been due, in large part, to a number of myths surrounding the
episode of the Broad Street pump and Snow’s famous dot map.
These myths have effectively been dispelled by Brody et al. In
The Lancet, they show that Snow entertained hypotheses about
cholera long before he generated his map, and so they conclude
that the map did not, in fact, guide Snow’s reasoning, but, rather,
confirmed it [1]. The question then arises, however, as to what did
guide Snow’s reasoning. Despite the vast literature on Snow, rela-
tively little attention has been paid to this question (however, see
Vinten-Johansen et al. and Brody et al. for brief discussions)
[2,3]. Brody et al. show that Snow’s hypotheses about water
playing a role in the transmission of cholera preceded even his
first map of December 1854. Specifically, they argue that, prior to
this first map, Snow already had experience with earlier cholera
outbreaks and already believed ‘that a sharp localised outbreak
pointed to a contaminated pump or well rather than a problem
with the general water supply’ [1] (p. 65). They also draw atten-
tion to the fact that Snow never mentions the map having played
a role in his reasoning and, in fact, went through several different
versions of the map, with later maps having Voronoi diagrams
added in, as well as correcting the initially inaccurate location of
the Broad Street pump. And, lastly, they point out that several
people besides Snow used spot maps for deaths from cholera;
however, these people did not draw conclusions similar to

Snow’s. For example, Edmund ‘Cooper [for the Metropolitan
Commission of Sewers] called attention to the number of deaths
in Broad Street’, but did not notice any relation to the pump, and
Edmund A. Parkes, widely recognized as a specialist on cholera,
concluded that the map, including the outbreak around Broad
Street which he also noticed, actually supported the miasma
theory [1] (p. 67). For all these reasons, Brody et al. conclude
that the map did not play a significant role for Snow in reaching
his views about cholera. But then, what did? In this paper, I want
to argue that there are a number of specific principles of reason-
ing that played a crucial role for Snow. Among these principles
were a version of the no-miracle argument, the injunction to
avoid ad hoc modifications, and a number of causal principles
(especially Mill’s method of difference and Mill’s method of
agreement). I show that these principles were epistemologically
important to Snow, a fact about which he is explicit in many
places. Specifically, after explaining these principles, I show how
they were invoked by Snow in his coming to his conclusions
about cholera – conclusions that, at the time, were both non-
verifiable and also against the popular view. I conclude that rather
than the dot map guiding Snow’s reasoning, it was directed by the
application of a number of philosophically well-established prin-
ciples of reasoning that Snow regarded as playing an epistemic
role. Because the Snow case shows the importance of these prin-
ciples in guiding epidemiological reasoning, the assessment of
medical hypotheses by health care practitioners ought to be not
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just data driven, but also informed by specific principles of rea-
soning, such as the ones in this paper.

Snow reasoned his way towards a number of different conclu-
sions about cholera, both about its pathology (the cholera agent
multiplies in the intestine and, therefore, cholera is a local, not a
general, disease) and its transmission (it is communicated by
evacuations containing the agent and not by effluvia, and it can be
communicated through contaminated water and other infected
items).1 In opposition to Snow were the hypotheses that cholera
was caused by miasmas, and that, although not generally commu-
nicable, cholera could sometimes be passed on through effluvia,
the severity of the disease varying with a number of environmental
factors and personal dispositions. It ought to be stressed that the
situation was actually quite complex, because there were both
several related versions of ‘the’ miasma theory, and also a number
of non-miasmatic theories [however, because these do not bear
directly on the articulation of Snow’s reasoning, I am leaving them
aside here, but see Baldwin (1999), Eyler (2001), Hamlin (2009),
Pelling (1978), Vinten-Johansen et al. (2003) and Worboys (2007);
Eyler’s discussion of Snow and Farr is particularly interesting in
this context, and it would be interesting to perform an analysis
similar to this one for Farr’s elevation hypothesis] [5], (especially
chapter 3) [6,7], (especially chapter 4) [2,8], (especially chapter 7),
and [9]. Since both Snow’s and his opponents’ claims were unveri-
fiable at the time, the question arises as to how Snow came to
conclusions so different from almost everybody else’s.

One principle that Snow highlights repeatedly and that plays a
crucial role for him is a version of the so-called no-miracle argu-
ment in philosophy of science, according to which the success of
science would be a miracle, were it not for the (approximate) truth
of our theories. The original no-miracle argument goes back to
Putnam’s claim that scientific realism ‘is the only philosophy that
doesn’t make the success of science a miracle’ (1975): our scien-
tific theories are successful in a variety of ways, and (according to
realists, at least) the best explanation of that success is that those
theories are approximately true [10] (p. 3). Moreover, if they were
not, then science’s extraordinary success would have to go unex-
plained and, so, it would be akin to a miracle [for more detailed
discussions of this argument, see Brown (1982), Boyd (1989) and
Psillos (1999)] [11–13] (Chapter 4). More generally speaking, the
idea behind this argument is that certain phenomena would con-
stitute quite a coincidence, were it not for a certain cause C, in
which case they are to be expected. While the original no-miracle
argument is meant to be an argument for the success of science,
Snow, using a generalized version of this principle, reasons that
many of the phenomena regarding cholera would be an unlikely
coincidence (a ‘miracle’) unless his hypotheses were true: for
example, Snow invokes this principle early on in The Mode of
Communication of Cholera when arguing for the communicability
of cholera. Here, he spells out this principle explicitly:

the above instances [a variety of case-studies] are quite suffi-
cient to show that cholera can be communicated from the sick
to the healthy; for it is quite impossible that even a tenth part
of these cases of consecutive illness could have followed each

other by mere coincidence, without being connected as cause
and effect. (my emphasis) [14] (p. 9)

Here, as elsewhere, Snow points out that as cholera shows so many
signs of communicability, it would be a miracle if it were not
actually transmissible from person to person. Likewise, it would
be extremely unlikely for cholera to be a general disease when its
pathology is so in line with a local disease affecting the alimentary
canal, and it would have been extremely unlikely for it to have
been possible to trace virtually all cases of cholera in the Golden
Square outbreak to the Broad Street pump without the pump
having played a role, and so on. We can construct similar stories
for almost all the evidence that Snow describes in such detail.
For all these phenomena to have been purely coincidental, and to
have behaved exactly as if his theory were true – especially in
this systematic and organized way – just would have been too
improbable.

Another principle that played a crucial role for Snow is that of
avoiding ad hoc modifications. Although some have distinguished
different kinds and levels of ad hocness [see Popper (1963) and
Lakatos (1968, 1970); for another classic discussion, see Hempel
(1966)], the basic idea behind all of them is that one ought to avoid
introducing principles into one’s theory solely in order to explain
new phenomena [15–18]. This is true in particular for phenomena
that would, without the modification, go unexplained and so pose
a problem for one’s theory. Rather than introducing an uncalled-
for modification, one ought to be able to explain the phenomena in
question using resources already present in the theory. Here is a
recent characterization of ad hocness from Psillos (1999): ‘A body
of background knowledge B entails the existence of phenomenon
E. A certain already available theory T does not predict/explain
E. T is modified into theory T’ so that T’ predicts E, but the only
reason for this modification is the prediction/explanation of E. In
particular T’ has no other excess theoretical and empirical content
over T’ [13] (pp. 106–107). That Snow recognizes a principle very
much like this is evident, for example, from the end of The Mode
of Communication of Cholera. There, Snow describes several
‘peculiarities in the progress of cholera’, various pieces of evi-
dence that are unlike the rest and that played no role in formulating
his theory, but that, nevertheless, turned out to be consequences of
Snow’s views [14] (p. 117). As Snow puts it, these are ‘circum-
stances connected with the history of cholera which admit of a
satisfactory explanation according to the principles explained
above, and consequently tend to confirm those principles’ [14]
(p. 4). Thus, while Snow either suspected or predicted many of the
observations he eventually obtained, he also obtained pieces of
evidence that happened to neatly fit into his picture quite inde-
pendently of the considerations and data that had initially led him
to adopt his theory. The various versions of the miasma theory,
however, could neither colligate nor explain these ‘new’ facts. One
good example of this is the effect that different seasons had on the
prevalence of cholera. Snow describes the following phenomenon:

Each time when cholera has been introduced into England in
the autumn, it has made but little progress, and has lingered
rather than flourished during the winter and spring, to increase
gradually during the following summer, reach its climax at
the latter part of the summer, and decline somewhat rapidly
as the cool days of autumn set it. [14] (p. 117)

However, Snow also notices that ‘[i]n most parts of Scotland, on
the contrary, cholera has each time run through its course in the

1 In this paper, I will limit myself to discussing Snow’s conclusions con-
cerning the transmission of the disease; for a discussion regarding the
pathology of cholera, see Tulodziecki (2011) [4].
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winter immediately following its introduction’ [14] (p. 117). How
could the miasma theory explain this? As far as I can tell, there
were no actual attempts to explain this on part of the miasmatists,
but, regardless of whether any actual attempts at explanation exist,
it is clear that certain ad hoc modifications – perhaps about the
nature of miasmas? – would have been required in order to account
for this. And although it is not immediately obvious how Snow can
successfully accommodate these ‘peculiarities’, the colligation of
these facts follows naturally from Snow’s views, without there
being a need for him to add anything to his already existing
hypotheses. Snow’s explanation is this:

The English people, as a general rule, do not drink much
unboiled water, except in warm weather. They generally take
tea, coffee, malt liquor, or some other artificial beverage at
their meals, and do not require to drink between meals, except
when the weather is warm. In summer, however, a much
greater quantity of drink is required, and it is much more
usual to drink water at that season than in cold weather. Con-
sequently, whilst the cholera is chiefly confined in winter to
the crowded families of the poor, and to the mining popula-
tion who, as was before explained, eat each others’ excrement
at all times [due to lack of possibilities for handwashing], it
gains access as summer advances to the population of the
towns, where there is a river which receives the sewers and
supplies the drinking water at the same time; and, where
pump-wells and other limited supplies of water happen to be
contaminated with the contents of the drains and cesspools,
there is a greater opportunity for the disease to spread at a
time when unboiled water is more freely used. ¶ In Scotland,
on the other hand, unboiled water is somewhat freely used at
all times to mix with spirits; I am told that when two or three
people enter a tavern in Scotland and ask for a gill of
whiskey, a jug of water and tumbler-glasses are brought with
it. Malt liquors are only consumed to a limited extent in Scot-
land, and when persons drink spirit without water, as they
often do, it occasions thirst and obliges them to drink water
afterwards. ¶ There may be other causes besides the above
which tend to assist the propagation of cholera in warm, more
than in cold weather. It is not unlikely that insects, especially
the common houseflies, aid in spreading the disease. An
ingenious friend of mine has informed me that, when infusion
of quassia has been placed in the room for the purpose of
poisoning flies, he has more than once perceived the taste of it
on his bread and butter. [14] (p. 118)

Snow, in contrast to the miasma theory, had a perfectly good
explanation ready and needed to make no modifications to his
theory at all. Even if miasmatic hypotheses had generated accounts
for these phenomena, there would have been a need to modify (or
add to) the existing accounts, whereas they already followed from
Snow’s theory. As usual, this is not the only piece of evidence of
this kind that Snow cites. Towards the end of MCC2 [14], in
addition to cholera’s apparent seasonality, he also mentions the
ratio of cholera deaths of men to women, why there seemed to be
much more or less cholera among people of certain occupations,
that cholera always appeared to start near water, and so on.

Snow also uses a variety of specific causal principles. Particu-
larly noteworthy is Snow’s appeal to Mill’s methods, a set of
methods of experimental inquiry, set out by John Stuart Mill in his
System of Logic [19] (Book III, Chapter 8). Mill tried to formulate

a set of rules for inferring causal relations among phenomena,
consisting of five methods (or canons): the method of agreement,
the method of difference, the joint method of agreement and dif-
ference, the method of residues, and the method of concomitant
variation (unfortunately, it is unknown whether or how familiar
Snow might have been with Mill). We can see Snow, on more than
one occasion, invoking Mill’s method of difference, which is this:
‘If an instance in which the phenomenon under investigation
occurs and an instance in which it does not occur have every
circumstance in common save one, that one occurring only in the
former, the circumstance in which alone the two instances differ is
the effect, or the cause, or an indispensable part of the cause, of the
phenomenon’ [19] (pp. 215–216). As we can see, this method
seeks to compare two different scenarios: those in which a phe-
nomenon occurs, and those in which the phenomenon does not
occur. According to the method of difference, if there is only one
difference between these two cases, that difference makes a causal
difference to the occurrence of the phenomenon. Put another way,
the method tells us to look for what is present when a phenomenon
occurs and absent in similar circumstances in which the phenom-
enon fails to occur. Snow uses this principle in so many examples
and cases that they are too numerous to even sum up. However, a
clear illustration of Snow’s invocation of the method of difference
is found in his account of cholera in Thomas Street, Horsleydown.
In Thomas Street, Horsleydown, there were two courts of houses
close together, each court inhabited by poor people:

The houses occupy one side of each court or alley, the South
side of Truscott’s-court, and the North side of the other,
which is called Surrey-buildings, being placed back to back,
with an intervening space, divided into small back areas, in
which are situated the privies of both the courts, communicat-
ing with the same drain; and there is an open sewer which
passes the further end of both the courts. [20] (p. 561a)

It turned out that the Surrey buildings were much affected by
cholera, whereas there were only one fatal case and one case of
recovery in the adjoining court. Snow points out that in the
affected buildings, ‘the slops of dirty water, poured down by the
inhabitants into a channel in front of the houses, got into the well
from which they obtained their water, this being the only differ-
ence’ that could be found between the two courts [20] (p. 561b, my
emphasis). He continues:

The well in question was supplied from the pipes of the South
London Water Works, and was covered in on a level with the
adjoining ground; and the inhabitants obtained the water by a
pump placed over the well. The channel mentioned above
commenced close by the pump. Owing to something being
out of order, the water for some time past occasionally burst
out at the top of the well, and overflowed into the gutter or
channel, afterwards flowing back again mixed with the impu-
rities; and crevices were left in the ground or pavement,
allowing part of the contents of the gutter to flow at all times
into the well, and when it was afterwards emptied, a large
quantity of black and highly offensive deposit was found in it.
[20] (p. 561b)

Snow goes on to explain that the first case in the courts was that
of a little girl who recovered, followed by another case involving
an elderly woman who died of the disease. According to the
attending doctor, the patients’ evacuations were passed into the
linens, and the water used for cleaning was afterwards passed into
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the above-mentioned channel. Snow then explains that the first two
cases can be considered to represent the average expected amount
of cases of cholera, but that the numbers afterwards rose to unu-
sually high levels in the court whose water was polluted but not in
the other, the dirty water being the only difference between them.

He also uses the method of difference when he points out that
the only difference between those people who fell sick in the
Golden Square outbreak and those who did not was that the first
group had drunk the pump water [21]. This was corroborated
especially by evidence arising from unexpected cases, such as the
sick Mrs. Eley who lived in Hampstead, far from the pump, and
who was known not to have been to the affected neighbourhood,
but about whom it later turned out that she had had Broad Street
pump water delivered [14] (p. 44). Again, Snow uses this principle
in a variety of contexts; it does not just apply to the Broad Street
pump, but also, for example, to his general considerations about
the propagation of cholera in order to support the communicability
hypothesis, such as when he uses it to point out that there was
cholera only in those villages in India through which sick troops
had travelled [22] (p. 746), or that there was no cholera unless
ships arrived from already infected locations2 [20,22].

Snow also used Mill’s method of agreement, for example, to
establish his position that cholera was ingested through water
supplies. Mill’s method of agreement reads thus: ‘If two or more
instances of the phenomenon under investigation have only one
circumstance in common, the circumstances in which alone all the
instances agree is the cause . . . of the given phenomenon’ [19] (p.
214). As before, Snow uses this in a number of places, among them
in his discussions of the now famous Broad Street pump episode,
during which, in the summer of 1853, he traced the likely worst
cholera outbreak in the history of Britain back to a water pump on
Broad Street in the Golden Square area of Soho. How did Snow
infer that this particular pump was the source of the outbreak?3

What was his reasoning? Because of considerations of the pathol-
ogy of cholera, Snow already suspected that the cholera poison
was ingested. He had also already begun to suspect water supplies
as likely sources of cholera. This made sense, because if cholera
was caused by ingestion, the source of contamination had to be
something that was both ingested and accessible to many people.
Moreover, because people of all kinds were affected, the sources
of contamination had to be something that was available to every-
one alike – the poor and the wealthy, the young and the old, the
strong and the more sickly predisposed. In the spirit of the method
of agreement, Snow tried to understand what all these cases could
have had in common. There were two options with respect to this:
the water companies supplying that particular area of London, and
the water pumps. Snow excluded the water companies because
(1) they were known to have clean water, and (2) the deaths from
cholera did not match up with people supplied by water company
(although this was only evident once the addresses of the victims
were known). This left the water pumps. Although the companies

that provided the pump water were known to have clean water,
Snow thought that perhaps the well underneath the pump had
become polluted through the close pipes of the sewer. Snow went,
on the evening of 3 September, to collect pump water to search for
impurities that it might contain. To his surprise, the water he drew
from the Broad Street pump appeared to be fairly clean. This was
somewhat unexpected, because he had expected to find the water
to be polluted, cloudy, and dull from various visible impurities of
organic nature. To see how the water from the Broad Street pump
compared with the other pumps in the area, he also collected water
from the pumps in Warwick Street, Bridle Lane, Vigo Street, and
Marlborough Street, all nearby, but he could not find any signifi-
cant differences (note again the appearance of the method of
difference) between them, except for the fact that the water from
the Marlborough Street pump had white flocculent particles in it,
and because of this, he was told that many people living closest
to this pump used water from the Broad Street pump instead [23]
(p. 98). However, Snow did point out that he

found, moreover, that the water varied, during the next two
days, in the amount of organic impurity, visible to the naked
eye, on close inspection, in the form of small white, flocculent
particles; and I concluded that, at the commencement of the
outbreak, it might possibly have been still more impure. [14]
(p. 39)

The next day, 4 September, Snow went back to the Broad Street
pump to re-examine the water. He was not happy with his earlier
results, but simply could not think of anything else that might have
been responsible for the sudden outbreak. This time, he took the
collected water to the microscopist Dr. Hassall for examination
[23] (p. 99). The microscopist found plenty of organic matter,
which was, in itself, nothing unusual. However, he did find many
more impurities than Snow had initially suspected, and so it did
look as if the water was more polluted that Snow had initially
thought. Snow did not think he would directly observe the cholera
agent, but he thought that a greater degree of general pollution and
organic impurity meant that there was also a greater chance of
contamination in general, in particular from sewers.

After this route of investigation was exhausted, Snow began
collecting data of a rather different kind. He went back to the
Golden Square district and noted all cases of cholera, all deaths
from cholera, and also the relevant water supplies. Still searching
for a circumstance that all the different cases had in common, he
also went back to ask people in the Broad Street area more ques-
tions, for example, whether they had noticed any changes in the
water, in particular around the time of the initial outbreak. It turned
out that

Mr. Eley, the percussion-cap manufacturer of 37 Broad Street,
informed me that he had long noticed that the water became
offensive, both to the smell and taste, after it had been kept
about two days. This, as I noticed before, is a character of
water contaminated with sewage. Another person had noticed
for months that a film formed on the surface of the water
when it had been kept a few hours. [14] (p. 52)

On Tuesday, 5 September, he returned once more to ask whether
anyone had noticed a change in the water around the beginning of
the outbreak. This inquiry initially did not turn out any positive
feedback until Snow came across the famous ornithologist John
Gould who lived very close to the Broad Street pump and usually
drank its water. Gould had been away for a few days and only

2 Snow also uses the combined methods of agreement and difference in a
number of places, but, for brevity, I will omit such a discussion here.
3 It is worthwhile pointing out that the story of the Broad Street pump
handle being removed on Snow’s command and Snow more or less single-
handedly stopping the epidemic is not quite true. As Snow himself
acknowledges, the number of cases had already been subsiding by the time
the pump handle was removed, and the effect of the removal was much
smaller than often made out to be.
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returned on Saturday, 2 September. Upon returning home, he had
sent his servant to fetch some of the water, but although it looked
perfectly good, he noticed a smell, as did his assistant, and decided
not to drink it.

Next, Snow went to the General Register Office where he exam-
ined the list of cholera deaths registered the week ending 2 Sep-
tember for the districts Golden Square, Berwick Street and St.
Ann’s [14] (p. 38). It turned out that in those particular districts,
there had been 89 deaths from cholera. The distribution was as
follows: there had been 6 deaths Sunday to Wednesday, 4 deaths
on Thursday, 31 August, and the remaining 79 deaths had occurred
on Friday and Saturday. Snow assumed that the outbreak proper
had begun on Thursday, and, therefore, concentrated on the 83
deaths towards the end of the week. He copied down the names
and addresses of these 83 victims and went back to Broad Street to
calculate the distances from the victims’ houses to the nearest
water pump. He found that 73 out of the 83 deaths had occurred in
people whose closest water supply had been the Broad Street
pump [14] (p. 40). Snow then proceeded to talk to people living in
the houses of the 10 victims who had lived closest to a pump other
than the one in Broad Street and found the following:

In five of these cases the families of the deceased persons
informed me that they always sent to the pump in Broad
Street, as they preferred the water to that of the pump which
was nearer. In three other cases, the deceased were children
who went to school near the pump in Broad Street. Two of
them were known to drink the water; and the parents of the
third think it probable that it did so. The other two deaths,
beyond the district which this pump supplies, represent only
the amount of mortality from cholera that was occurring
before the irruption took place. [14] (p. 40)

Snow then went on to investigate the addresses inside the Broad
Street pump region. It turned out that out of the 73 people who had
died of cholera in this area, 61 were known to usually or occasion-
ally drink the water, ‘in six instances I could get no information,
owing to the death or departure of every one connected with the
deceased individuals’ [14] (p. 40), and in six other cases there
seemed no obvious connection to the pump. Because some victims
could not be directly connected to the pump water, and because
Snow was still searching for ‘the circumstances in which alone all
the instances agree’ [19] (pp. 214), he inquired specifically into
how people might have ingested contaminated water without
directly drawing it from the pump. He found the following inter-
esting new information4:
• Pubs in the area used water from the Broad Street pump for
mixing with their spirits.
• Dining rooms and coffeehouses served it with their food. Snow
was informed by ‘[t]he keeper of a coffee-shop in the neighbour-
hood, which was frequented by mechanics, and where the pump-
water was supplied at dinner time . . . that she was already aware
[on 06 September] of nine of her customers who were dead’ [14]
(pp. 41–42).

• ‘The pump-water was also sold in various little shops, with a
teaspoonful of effervescing powder in it, under the name of
sherbet’ [14] (p. 42).
• ‘At the percussion-cap manufactory, 37 Broad Street, where . . .
about two hundred workpeople were employed, two tubs were
kept on the premises always supplied with water from the pump in
the street; for those to drink who wished; and eighteen of these
workpeople died of cholera at their own homes, sixteen men and
two women’ [14] (p. 43).
• ‘Mr. Marshall, surgeon, of Greek Street, was kind enough to
inquire respecting seven workmen who had been employed in the
manufactory of dentist’s materials, at nos. 8 and 9 Broad Street,
and who died at their own homes. He learned that they were all in
the habit of drinking water from the pump, generally drinking
about half-a-pint once or twice a day; while two persons who
reside constantly on the premises, but do not drink the pump-
water, only had diarrhoea’ [14] (p. 43).
• ‘Mr. Marshall also informed me of the case of an officer in the
army, who lived at St. John’s Wood [quite a way from Soho], but
came to dine in Wardour Street, where he drank the water from
Broad Street pump at his dinner. He was attacked with cholera, and
died in a few hours’ [14] (p. 43).
As a general point, Snow found that ‘[t]he pump was frequented
much more than is usual, even for a London pump in a populous
neighbourhood’ [14] (p. 42). In true Milian fashion, he concludes
‘that there had been no particular outbreak or increase of cholera,
in this part of London, except among the persons who were in the
habit of drinking the water of the above-mentioned pump-well’
[14] (p. 40, my emphasis).

There are many other principles that Snow uses, and while they
cannot all be discussed in detail here, this discussion shows that
Snow, in his reasoning about the transmission of cholera, used a
variety of specific principles that were epistemologically impor-
tant to him, among them a version of the no-miracle argument,
avoidance of ad hoc modifications, and a number of causal con-
siderations, especially Mill’s method of difference and the method
of agreement. Moreover, Snow had epistemic, not just pragmatic
or personal reasons for endorsing the claims about cholera that he
did: Snow made explicit use of a number of principles of reason-
ing, and he viewed these principles as confirmatory. Since major
epidemiological breakthroughs, such as Snow’s views about
cholera, are informed by epistemic reasoning, health care practi-
tioners ought to understand their practices to be theoretically
informed, and not just data driven.
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