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James Lind (1716-1794)



HMS Salisbury







“….I took twelve patients in the 
scurvy… Their cases were as 
similar as I could have them.  
They all in general had putrid 
gums, the spots and lassitude, 
with weakness of their knees.  
They lay together in one 
place, being a proper 
apartment for the sick in the 
fore-hold; and had one diet 
common to all.”



Lind allocated two sailors with 

scurvy to each of:

“a quart of cyder a day”

“twenty-five gutts of elixir vitriol three times a-day”

“two spoonfuls of vinegar three times a-day”

“a course of sea water… half a pint every day”

“two oranges and one lemon every day”

“the bigness of a nutmeg three times a day”



“The most sudden and visible 
good effects were perceived from 
the use of oranges and lemons.”





Treatments with dramatic 

effects don’t need carefully 

controlled trials



Case 25. Edwin Smith Surgical Papyrus (c 2000 BCE)



“If you examine a man having a 
dislocation in his mandible and his 
mouth does not close for him, you then 
place your thumb on the back of the two 
rami of the mandible inside his mouth, your 
two groups of fingers under his chin, you 
cause the two mandibles to fall so they 
lie in their correct place!”





Recognising 
the need for comparisons



Abu Bakr Muhammad 
ibn Zakariyya al-Razi

(865-925 CE; 251-313 AH)



Kitab al-Hawi fi al-tibb
[The comprehensive 
book of medicine].



“So when you see these symptoms, then 

proceed with bloodletting. For I once 

saved one group [of patients] by it, while 

I intentionally neglected [to bleed] 

another group. By doing that, I 

wished to reach a conclusion.”



Recognising the need to 
compare like with like



Francesco Petrarca (1364). 
Letter to Boccaccio, Rerum Senilium V.3



Francesco Petrarca
(1304-1374)

Giovanni Boccacio
(1313-1375)



"I solemnly affirm and believe, if a 
hundred or a thousand men of the
same age, same temperament and 
habits, together with the same 
surroundings, were attacked at the 
same time by the same disease, that if 
one half followed the prescriptions
of the doctors of the variety of those 
practising at the present day, and that 
the other half took no medicine but 
relied on Nature's instincts, I have no 
doubt as to which half would escape."



Leonardo Fioravanti (1517-1588)





‘…that there be consigned to me alone 
twenty or twenty-five sick people with 
diverse ailments, and an equal number 
with the same infirmities to all the 
physicians of Milan, and if I don't cure 
mine faster and better than they do 
theirs, I am willing to be banished 

forever from this city….'



Using alternation, rotation and 
random allocation to ensure fair 

treatment comparisons



Johannes Baptista Van Helmont
(1579-1644)





“Let us take out of the Hospitals, out 
of the Camps, or from elsewhere, 
200, or 500 poor People, that have 
Fevers, Pleurisies, etc.  Let us divide 
them in halfes, let us cast lots, 
that one half of them may fall to my 
share and the other to yours; I will 
cure them without bloodletting and 
sensible evacuation; but do you do as 
ye know.…..we shall see how many 
Funerals both of us shall have.”



Alexander Lesassier Hamilton
(1787-1839)





“It had been so arranged, that this number 
(366) was admitted, alternately, in such a 
manner that each of us had one third of the 
whole.  The sick were indiscriminately 
received, and were attended as nearly as 
possible with the same care and 
accommodated with the same comforts.  

“Neither Mr. Anderson nor I ever once 
employed the lancet.  He lost two, I four 
cases; whilst out of the other third [treated 
with bloodletting by the third surgeon] thirty 
five patients died.”



Comparing like with like and 

controlling observer bias by 

using placebos





Löhner G, on behalf of a Society 
of truth-loving men, 1835. 

Die Homoöopathischen
Kochsalzversuche zu Nürnberg. 
[The homeopathic salt trials in 

Nuremberg].



8
“100 vials, 50 for filling with the potentiation, 
50 for filling with pure distilled snow water, 
are labelled consecutively by Dr. Löhner with 
the numbers 1 – 100, then mixed well 
among each other and placed, 50 per table, 
on two tables.”

9
“Those on the table at the right are filled with 
the potentiation, those on the table at the left 
are filled with pure distilled snow water.”



10
“Dr. Löhner enters the number of each 
bottle, indicating its contents, in a list, 
seals the latter and hands it over to the 
committee, the members of which also 
affix their seals thereto.”

11
“The filled bottles are then brought to the 
large table in the middle, are once more 
mixed among each other and 
thereupon submitted to the committee for 
the purpose of distribution.”



Recognising the need for 

large numbers



Recognising the dangers of 

false positive inferences



Louis-Dominique-Jules Gavarret
(1809-1890)





The principles of the law of large 
numbers are strictly applicable 
to therapeutic research and they 
alone can furnish the solution of 
these two important problems.



To be able to decide in favour of 
one treatment method over 
another, it is not enough for the 
method to yield better results; the 
difference found must also 
exceed a certain limit, the 
extent of which is a function of 
the number of observations.



Recognising the dangers of 

false negative inferences



Thomas Graham Balfour
(1813-1891)



“There were 151 boys of whom I had 
tolerably satisfactory evidence that they 
had not had scarlatina; I divided them in 
two sections, taking them alternately 
from the list, to prevent the 
imputation of selection.  

To the first section (76) I gave 
belladonna; to the second (75) I gave 
none; the result was that two in each 
section were attacked by the disease….”



“…The numbers are too small to 
justify deductions as to the 
prophylactic power of belladonna, 
but the observation is good, because 
it shows how apt we are to be 
misled by imperfect observation.  

Had I given the remedy to all the 
boys, I should probably have 
attributed to it the cessation of 
the epidemic”.



Assessing the likelihood that 

observed differences can be 

explained by chance



Jesse Bullowa
(1879-1943)





When were controlled clinical 
trials first used in Italy?





Torpé, Sardinia



Applying all the principles of 

good clinical trial design 



Joseph Asbury Bell 
(1904-1968)





“A numbering machine was used to stamp 
a serial number after each name in the 
above order. Using the "Random 
Sampling Numbers" as assembled and 
published by L.H.C. Tippett, the allotted 
numbers in each section were divided at 
random into two equal groups.”



“Since the "V" and "N” groups of children in 
this study were strict random samples of the 
combined groups, since the observation of 
each group was pursued with equal diligence 
and uniform criteria were used to enumerate 
cases, and since the only known difference 
between the groups was the injection of 
alum-precipitated pertussis vaccine into a 
large proportion of the "V" group of children, 
whereas only a small proportion of the "N" 
group of children were so injected, it is 
believed that the vaccine used was 
responsible for the disproportionately smaller 
number of cases of pertussis observed in the 
"V" as compared with the "N" group or with 
the combined groups.”
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