4
Reflections

4.1
What was achieved?

In the second half of the 18th century, a number of British doctors, civil and military, perceived the need for adequate empirical evaluation of existing and proposed new remedies. They saw extensive, comparative trials, with results expressed by numbers, as the only way to this end. This approach had been used earlier in the century to assess the effects of smallpox inoculation, but around 1780, some doctors saw the application of arithmetic as an answer to contemporary discussions on certainty and probability in clinical medicine. They did indeed speak of “medical arithmetic”. They also stressed, in the prevailing spirit of the Edinburgh school of rational empiricism, the primacy of observation of facts over speculative theories. I have previously referred to these men and their younger pupils as “arithmetic observationists”.

What were the distinctive features of arithmetic observationists? Mere observations of facts, even if their number increased as shown in my analysis of four medical periodicals (1733-1830), were insufficient for them. They wished to put clinical medicine on a basis of elementary numerical analysis of such facts. In this, they saw themselves as departing from the traditional methods of reporting, especially from the authoritarian aphorisms of Boerhaave, who had died in 1738, and to a lesser extent, from those of Hippocrates and Sydenham.  In this, they were consciously acting in the spirit of Francis Bacon’s ‘ordered experience’ and emancipating themselves from tradition and prejudice, as urged by John Locke. Cullen’s nosology provided John Clark and James Clarke with a skeleton for the arrangement of diagnoses in dispensary and hospital reports. As the analyses of such reports seldom gave uniform results, this emphasised the necessity for further inquiries.

In 1777, John Millar answered a question often asked in the period: “What is the way out of the maze of observations opposed to observations, facts to facts?” His response was that “detached cases, however numerous and well attested, are insufficient to support general conclusions.... The test of arithmetical calculation [ought not to be] evaded”.  In therapeutics, this involved calculating sums, arithmetic means and sometimes success-to-failure ratios, expressed, if possible, in tabular form, as it was realised that this was the only concise way to include all cases that had occurred during a given time. 

In these reports, authors stressed the importance of documenting the experience of all cases that met particular nosological criteria over a given time, not omitting information about treatment ‘failures.’  By the end of the 18th century, observational and experimental methods - according to Bacon’s distinction between ‘ordinary’ and ‘ordered’ experience - were being used to evaluate treatment in Britain.  Observational analyses, using vital statistics, administrative returns or personal case series, included studies of one clinician’s experience with patients receiving a particular treatment  (for example, William Withering), as well as compiled statistics describing the experience of several clinicians.  Historical and concurrent (though unplanned) controls were used, and some analyses attempted to take account of the influence of confounding variables, such as the age distribution of patients, and the severity of their disease. 

Experimental, that is, planned prospective studies, were designed, implemented and reported.  These compared, for example, the effects immediate versus deferred treatments, surgical versus medical treatments, and different drugs.  In these studies either concurrent controls, 

or successive periods of comparison, were used, sometimes with efforts to match the comparison groups.  In addition, some of these studies used masking of observers, with at least one example of the use of a placebo treatment. 

The pioneers, at the height of their activities around 1780, stressed the novelty of these methodological steps and the need to adopt medical arithmetic.  After 1800, they were more or less taken for granted, albeit often not in their entirety, as ‘standard’ techniques by civilian and military doctors.

For William Black, medical arithmetic was the dawn of a new era in medicine. It marked a rejection of unquestioning reverence for great authorities (** Millar or Black), and for the unsupported opinions of lesser individuals.  Black asserted that

“however it may be slighted as an heretical innovation, I would strenuously recommend Medical Arithmetick, as a guide and compass through the labyrinth of therapeutick”.

As it was for Black, arithmetic was for Millar the candle that could save the investigator from groping in the dark., and Robert Robertson deemed Millar to merit the title of “the Sydenham of his age”.  Robertson made no secret of the fact that he used his position in the Navy for large scale therapeutic experiments, thereby enabling clinical science to become a science like any other. James Currie and **McLean, too, would speak of “clinical experiments”.

Opposition to open publication of the results of hospital treatment from around 1780 until the 1820s suggests that contemporaries realised the distinctiveness of the method.  Despite opposition, it spread steadily.  Indeed, its early propagators were not isolated workers, but knew each other personally. Two influential groups were the Medical Society of London and the “Warrington Group”. They promoted each other’s works, orally and by including them in their publications. Furthermore, around 1800, adoption of the quantitative method became the norm among scientifically interested doctors in the Army and Navy.  After 1815, there was not a head of their medical departments who had not championed or used it. 

4.2
Who achieved it?

Who exactly were the men who pioneered these developments?  The fact that the early arithmetic observationists knew each other - or at least knew of each other - raises the question whether they had common social roots, which might also partly account for their common social and professional aims. Although I am not able, yet, to give a full social history of the men involved in the movement I have described, I can draw a picture that seems to emerge quite clearly.

The ‘typical’ representative was either a Scot or a man of English provincial stock. His family background would allow him to be apprenticed to a local doctor and to study for some time at Edinburgh. He had often entered the Army, the Navy, or if he was lucky the East India Company, with the rather low status of ‘surgeon’.  There, he met with a number of colleagues who had hardly been trained at all. After some years’ service, at the settlement of a peace for instance, he would set up in private civilian practice anywhere except in London (unless he had an MD degree). Alternatively, he might have chosen to go into private practice in Scotland or the provinces straight away, but the quality of his professional colleagues would still have left a lot to be desired.

Without the prestige of a hospital appointment, for which publications were helpful, getting a practice off the ground was not easy, either in the provinces or in London.  Charity practice among the poor, in a dispensary or a hospital, thus proved a valuable beginning, and offered opportunities for treating many cases. Such opportunities could also be found in one of the naval hospitals. None of these institutions precluded their medical staff from private practice, thus a professionally and socially satisfying career seemed possible, even if one did not hold an appointment at one of the large London hospitals. A career was even more interesting for those who took an active part in the foundation and life of one of the new medical and literary-philosophical societies. 

As held for doctors in general, none of the arithmetical observationists was born into landed society. All started as relatively insignificant, or indeed ‘marginal’ men.  Indeed, provincial doctors around 1800 were marginal twice over, for they were both striving for individual status, and for membership of a profession still in the making (** Inkster).  The men featured in this book must have had strong ambitions to move upwards socially, so they distinguished themselves from the majority of ordinary practitioners and Army and Navy surgeons by their scientific works.

The arithmetic observationist method required particular organisational skill and constancy of will simply to compile the raw data. Not surprisingly, some of its promoters were perhaps more important as medical organisers than as medical discoverers or scientists in the conventional use of these terms. In this respect, it is noteworthy that they recognised as early as the 1750s, that hospitals, dispensaries and military conditions afforded opportunities for clinical observations and experiments.

Another aspect of the marginality of the early arithmetic observationists is shown by their involvement in the lives of their own (medical) societies, which were open to surgeons and physicians alike.  In London in particular, this was important because Fellowship of the Royal College of Physicians was restricted to graduates of Oxford and Cambridge.  Instead, they taught at their hospitals and dispensaries, and delivered private lectures in their houses. They thus created a variety of facilities for discussion, training, education and publishing outside the more established avenues, for example, the Royal Society, the Royal College of Physicians and the Surgeons’ Company.

Furthermore, being Scots, Quakers or Unitarians, most of these men were dissenters in one form or another. They illustrate the general observation that dissenters, by their very exclusion from established centres of influence and power in 18th century Britain, made a distinctive contribution to the nation’s educational, scientific, industrial and commercial progress (**Walt).  As a matter of fact, the idea of ‘reform’ or ‘change’ was probably the strongest shared root among those who led the arithmetic observationist movement in clinical medicine. This included reform of medical care for the poor, reform of traditional and introduction of new treatments, reform of the professional organisation of medicine, and the elimination of quacks. The laborious task of compiling statistics was always undertaken initially with a definite aim related to these objectives, even if it was sometimes encouraged by the hope of some pecuniary reward.

For John Millar, for example, medicine was just one among many fields in which reform was necessary. This is illustrated by the title of his collected works (1802-1803?) which reads: Observations on the change of public opinion, in religion, politics, and medicine; on the conduct of the war; on the prevailing diseases in Great Britain; and on medical arrangements in the army and navy.  His use of the new term ‘public opinion’ is typical of the time.  The demand for information about public affairs was increasing, and with improved industrial processes for papermaking and printing newspapers, the capacity to meet it was being created (** Brock).  Such demand for information applied to medicine as well as to politics. Just as ‘proprietary politics’ came under attack, so also did the ‘proprietary medicine’ of secret remedies and nostrums, and sometimes the confused state of scholarly medicine as a whole. 

“Arithmetic observationist and experimentalists”, by publishing the results of their practice, aimed at pre-empting both types of criticism. Just, as shop arithmetic offered the tradesman a clearer view of his business, as political arithmetic made possible the collection and interpretation of mass observations for the guidance of the statesman, so would medical arithmetic enable the doctor to elevate medicine to a higher level.  Debates were occurring about increasing trade, political and social reform and there was a growing awareness of ‘public opinion’ on economic affairs.  It was therefore no coincidence that the term ‘medical arithmetics’ now followed the earlier introduction of the term ‘political arithmetics’. 

Finally, besides all this evidence that an altruistic spirit of reform fostered the use of figures in clinical medicine, one should not forget the tangible reform of these men’s own place in society, which many of them must also have had in view. There was the question of getting on in the world, after all; and because 18th century British society was dynamic and open, there was always a possibility of getting on, provided one had achieved something with which to impress a potential patron. There was a strong case for a more extensive meritocracy to counter the dominance of patronage and nepotism. One way for advancement as a doctor was to demonstrate, using numbers, one’s success in curing disease.  Given the challenging spirit of the time and the evidence presented in earlier chapters, it seems very likely that the clear-cut presentation of the results of their work was relevant for their promotion. And, as shown by the subsequent careers of the early “arithmetic observationists and experimentalists”, a number of them did indeed make their way up the ladder in military and civilian life. 

4.3
What’s the significance - then and now?

How can we assess the impact of the ideas and changes brought about by these men? My evidence for the echo the movement created in the 18th century is limited. As mentioned in chapter three, I have not found direct reference to it in the lectures of William Cullen in Edinburgh or mention or use of it in the published writings of important figures of the London establishment. Complaints about the absence of accurate record keeping in the large London hospitals, confirmed by a Parliamentary inquiry of 1818, and criticised contemporaneously in The Lancet and The Edinburgh Medical and Surgical Journal, lead one to conclude that the physicians to these institutions were not particularly interested in arithmetical observation and experiment.  The forerunner of the latter, Medical and Philosophical Commentaries (continued as Annals of Medicine) was the most important British review journal of medical literature between 1773 and 1804, and was published in several editions, simultaneously in London, Edinburgh and Dublin (Chalmers and Tröhler 2000).

The selection of books reviewed, and occasional editorial remarks, allow some impression of the impact created by the publications of contributors to the movement.  Lind’s and Millar’s books were not reviewed, but John Clark’s were included twice, the second time with some very flattering remarks. Percival’s and Lettsom’s work on mortality in and around Manchester and at the Aldersgate Dispensary was reviewed equally well, as were Matthew Dobson’s on fixed air and William Black’s on smallpox. However, there were no specific remarks on their methodology, although a section of Dobson’s numerical work was reprinted in the review. By contrast, Fowler’s and Withering’s works were the subject of repeated methodological comments. Upon reading Fowler’s first book on tobacco, the reviewer thought that his manner of introducing this new medicine “may justly be considered as a discovery of very great utility”. He agreed with the author that still more facts were necessary, but concluded that whatever further workers would find out, Fowler was “still entitled to much praise as a faithful and industrious observer”. Withering’s Account of the foxglove earned similar appreciation. Both authors were again quoted in relation to Fowler’s second and third medical reports. Fowler received a rare and favourable comment: “We cannot too highly applaud the industrious zeal with which he has endeavoured to render hospital practice subservient to medical improvement”.  Gilbert Blane’s Observations on the diseases incident to seamen received an even longer and very favourable comment concerning the necessity for mass observation. This review of seventy pages reprinted, in full, Blane’s recommendations for numerical evaluation of clinical practice. Haygarth received high praise for his calculus of probabilities concerning the contagiousness of typhus, which was also reprinted. 

A further clue to the impact of the movement is provided in The London Medical Review (1799-1802,1808-1812) included an analysis of the third edition of Blane’s Observations (1799). His method was seen as having set an example worthy of imitation, and its principles were again fully reprinted. The rest of the valuable contents of the book were presumed by the reviewer to be familiar to most of his readers in the medical profession.

It is tempting to conclude from this limited evidence that 18th century doctors must have been aware, and made aware, of arithmetical observationism. With the exception of the opposition mentioned by Millar and Black themselves, it seems to have been appreciated in therapeutics as well as in nosography. This inference may be supported by consultation of the more explicit early 19th century review literature.

The Edinburgh Journal as from 1805 continued the policy of its forerunners in printing critical book reviews. It described James Currie’s Medical reports as „one of the most valuable [books] which has ever been published... the style and manner should be imitated“. Haygarth’s Clinical histories was seen as one of the too rare exceptions where a doctor, possessing extensive opportunities for observation, did not simply hurry from patient to patient, write fashionable prescriptions, receive his fees and forget about the patient and his disease. Haygarth had taken the trouble to record his observations and, having a sufficient number, to arrange and then reduce them to a tabular state, intelligible to others, and finally to generalise the facts, uninfluenced by hypothetical opinions.

The impact of Black’s work is revealed in the Journal’s comment on his short Dissertation on Insanity (1810): 

“We are glad to hear that he has not abandoned his plan, to exhibit the births of the human species, and the mortality of all ages over the globe; then the diseases and accidents by which they are swept away; and to reduce the whole, together with the remedies and modes of cure and prevention to arithmetical proof.”

On the other hand, Clutterbuck’s Inquiry into the seat and nature of fever (1807), which contained no statistics, despite the evidence collected and the spirit of investigation evinced, failed “to excite a general conviction of its truth among his reader”. The reviewer felt that one would believe Clutterbuck, if one did not know about different interpretations: “We should be well pleased if he could decidedly show that fever is always connected with inflammation in any viscus”.

It would seem that it had become unacceptable to defend a method as “generally successful without any discrimination of circumstances” (** Edinburgh J 1809;5:123). Even a new edition of Ferriar’s first three volumes of Medical histories (1810) and a fourth volume in this series (1813), were criticised for lacking the additional evidence which the first editions had seemed to promise. On the other hand, Guthrie’s experimentally-derived answer to the question of the timing of amputation, and McGrigor’s and Blane’s works of 1813 and 1814, drew forth praises.

From this evidence a more or less tacit acknowledgement of the utility - and even necessity - of numerical observations in clinical medicine can be recognised in the first decades of the 19th century. However, this did not preclude a critical attitude to the method from the beginnings, both by reviewers and by the promoters themselves. It was a valuable method, but it could also become treacherous and valueless if the data were observed arranged and interpreted in a single-minded or prejudiced fashion. Thus arithmetic observationism marked a shift away from reliance upon Authority, both scientific and social, towards the assertion of the individual himself. This quest for a new basis for knowledge in medicine and for a new meritocracy threw increased personal responsibility on the investigator; for, to use the method credibly, he was required, as he still is, to observe stringent moral standards both in the conduct of research and in the interpretation of results. This was indeed recognised in Percival’s Medical ethics.

Yet with the availability of more and more such trials, the importance of possible confounding factors was realised, as numbers sometimes stood against numbers. In the midst of the struggle about the utility of bloodletting for treating fever, statistics were widely used on both sides. In 1813 The Edinburgh Journal, after stating its assumption that the numbers were correct and the authors honest, wrote:

“There is something painful and perplexing to the mind. For we are compelled to admit that there must be some... grievous misconception of the phenomena of the diseases in question, and of the operation of the medicines administered...., on the part of those who maintain the one or the other of these opposite opinions: and the practical consequences....appear to be of most fatal import.”

The Journal further commented in a way that would have been rare if not impossible before the dawn of rational empiricism: it actually raised the possibility that none of therapeutic alternatives in contention was useful.

“...if we admit of another alternative, the dilemma is still more painful, namely that neither of the methods of treatment gave had any material influence upon the progress of the diseases in question....”

This latter inference was explained away by the reviewer because of the powerful nature of the agents used by both parties in fevers. Thus, he humbly conceded that other explanations had to be found: was it perhaps that under different external or internal conditions of the animal economy, similar diseases did not require similar remedies? Significantly, this writer saw the way out of the maze by means of “extensive comparative experiments”.

Besides its impact on thinking, what impact did the movement have on clinical practice? My answers, based as they are on what people wrote rather than on evidence of what they did, must be tentative and ambiguous; therefore I shall be brief. 

As we have seen in earlier chapters, the impact of numerical evaluation on practice varied. 

The history of scurvy in the British Navy was probably shortened by the numerical method, as the theory that malt was an effective alternative to fruit juice was falsified.  On the other hand, the feasibility and relative safety of the lateral and suprapubic approaches for lithotomy were new techniques introduced and propagated on numerical grounds, and this probably won them adherents, each according to the school and temperament of the individual surgeon. The same was probably true for the British improvements of amputation technique. 

The generally adopted therapy for continuous fevers is said to have changed at least twice during our period - when bloodletting and purging were replaced in the 1770s and 1780s by hygienic measures, bark and other stimulants; and when they were reintroduced at the beginning of the 19th century, only to be attacked again by the 1820s.  On the one hand, the 18th century empiricists had initially no particular opinion to defend. The studies of the value of Peruvian bark for continuous fevers were quite empirical in this sense, as they went outspokenly against the prevailing theoretical framework. The same holds for the examination of ‘new’ drugs, such as tobacco, arsenic, and even foxglove. The extent to which a practitioner was also persuaded by the changing theoretical, pathophysiological explanation of these fevers must remain open, since the former were often published to support the latter.  On the other hand, it has become clear that the theory of disease alone could be influential, without there being any empirical evidence to support it.  For example, Clutterbuck’s book (1807), which reopened the period of bloodletting, contained no statistics, demonstrating that a theoretical dogmatic basis for medical practice was still alive and well.

For the same reasons, the use and timing of amputation also remained contentious.  Furthermore, in spite of calculations suggesting strongly that the operation was grossly overused and that delaying it might improve the outcome in certain circumstances, these issues remained matters of dispute throughout the Napoleonic Wars.  Nonetheless the results of controlled clinical experiments conducted during the wars influenced a future generation of British military surgeons.  However, it should be noted that French military surgical practice moved in the same direction based on the authority of its legendary leader, the Baron Larrey. 

In 1833, John Bostock, a teacher at Guy’s Hospital Medical School, after noting that rational empiricism had become especially characteristic of Britain in the late 18th century, stated that it had: 

“produced a most beneficial influence on the general state of medical practice. If it has, on some occasions, produced fluctuation of opinion, and in others indecision of inertness, it has tended to sweep away much error, and to purify the science from many of the antiquated doctrines and practices that still maintain their ground among our continental brethren.”

Arithmetic observation and experimentation had indeed become acceptable methods. Around 1830, the chair of the Institute of Medicine at Edinburgh (William Poulteney Alison) and a physician at the Westminster Dispensary chosen as the Gulstonian Lecturer at the Royal College of Physicians of London (Francis Bisset Hawkins) also looked back on the movement described in this book, and their biographies qualify them as competent analysts.  While Alison perceived the particular merit of the early comparative statistical enquiries into community diseases, Hawkins stated dryly:

“Statistics has become the key to several sciences…. And there is reason to believe that a careful cultivation of it, in reference to the natural history of man in health and disease, would materially assist the completion of a philosophy of medicine…Medical statistics affords the most convincing proofs of the efficacy of medicine.”

and went on to specify:

“If we form a statistical comparison of fever treated by art, with the results of fever consigned to the care of nature, we shall derive an indisputable conclusion in favour of our profession.”

If the word ‘statistical’ were replaced by ‘arithmetic’ in the above sentence, it might well have been written fifty years earlier by the first physician at the Westminster Dispensary, John Millar - or by yet another Scot, Archie Cochrane, 150 years later (**REF)!  Indeed, most if not all of the themes and issues addressed by 18th century British doctors are widely debated today.  

With due consideration to, the changed social and political circumstances there are striking parallelisms between some aspects of later 18th and early 19th century and the second half of the 20th and the early 21st ccnturies in Britain.  This is not to suggest that these similarities have existed throughout the past 200 years: on the contrary, the features that these periods share are very different to the situation that prevailed during most of the 19th and early twentieth centuries.

First, now as then, there is an intense discourse about how best to assemble reliable evidence about the effects of health care.

Second, the two periods are characterised by an emphasis going beyond the treatment of individual patients.  This is reflected today, for example, in the development of clinical guidelines, a concept that was certainly in the minds of military doctors concerned to improve the care of sailors and soldiers, and their civilian colleagues serving the urban poor.

Third, as we have been reminded recently by editorials in both the The Lancet and the New England Journal of Medicine, vested commercial interests are causing concern, just like Dr James’ poorly documented claims of the success of his patented Powder did, over 200 years ago.

Fourth, limited funds for fruit to prevent scurvy and Peruvian bark to treat fever foreshadow the concerns about inadequate healthcare budgets today, and, like today, there is a premium on evidence at the best available level to guide decisions about the cost-effectiveness of care.

Finally, both eras are characterised by an array of medical innovation, demanding valid comparisons with existing remedies and procedures
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