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 Science in Medicine

 By John Harley Warner*

 "THE HISTORIAN OF MEDICINE who imagines that he is ipso facto a
 l historian of science, is laboring under a gross delusion," George Sarton

 charged half a century ago. Sarton was miffed because while he had no institute
 for the history of science to direct, the Institute of the History of Medicine, with
 Henry Sigerist at its head, had just been established at Johns Hopkins. Consid-
 ered as history of science, Sarton continued in his open letter to Sigerist, the
 history of medicine was "like the play of Hamlet with Hamlet left out." Sigerist
 retorted that "a cat is misleading considered as a dog" and that Sarton "could
 just as well have said that Othello is incomplete because there is no Hamlet
 in it."1I

 Sigerist, who saw medical history as a medical discipline, not a branch of the
 history of science, did not doubt that science, like economics, religion, social
 structure, and politics, was one important aspect of medical history. Historians
 of medicine in subsequent years shared Sigerist's view, though many of them
 placed more emphasis on science and less on society than he did. But the his-
 toriographic trends of the past two decades have made it decreasingly self-ev-
 ident that the historian who writes about medicine particularly cares about the
 history of science. While this troubles some historians of medicine, it is none-
 theless clear that a growing proportion of those who study the history of health
 care have more to talk about with historians of the city, women, social welfare,
 political culture, demography, or labor than they do with historians of the
 sciences.

 Since the 1960s, recruitment of scholars to what is conventionally termed the
 new social history has increasingly diverted attention from analysis of the con-
 tent and internal logic of medicine. In proselytizing the social history mission,
 the programmatic rhetoric of this movement often stigmatized close study of the
 development of medical science as antiquarian and more than likely positivistic.
 Especially among younger historians, the subject of science as a system of ideas
 and practices in medicine became an unpopular subject for historical inquiry.

 Yet the same historiographic impulse greatly broadened the range of questions
 that historians asked about science in medicine. As historical study of the cog-
 nitive development of medical science diminished, scrutiny of the cultural role

 * Wellcome Institute for the History of Medicine, London, NW1 2BP, England.
 This essay was supported in part by NIH Grant LM 03910-02 from the National Library of Med-

 icine, a research award from an Arthur Vining Davis Foundation grant to the Department of Social
 Medicine and Health Policy, Harvard Medical School, and a NATO Postdoctoral Fellowship from
 the National Science Foundation.

 I George Sarton, "The History of Science versus the History of Medicine," Isis, 1935, 23:319-
 320; Henry E. Sigerist, "The History of Medicine and the History of Science," Bulletin of the In-
 stitute of the History of Medicine, 1936, 4:6. A recent word of reconciliation between the fields is
 Gert H. Brieger, "The History of Medicine and the History of Science," Isis, 1981, 72:537-540.
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 38 JOHN HARLEY WARNER

 and imagery of science in medicine was activated. While examining only shal-
 lowly the scientific concepts and methods of medicine, practitioners of the newer
 historiography have asked questions about other aspects of science's place in
 medicine, such as its function as an ideology, a source of cultural authority, an
 agent of professional legitimation, and a tool for attaining social, economic, and
 political objectives.

 I wish to suggest that during the past decade the most vibrant theme dealing
 with science in the emerging historiography of American medicine has been the
 assessment of the meaning of science in medicine. The social history agenda
 that has nudged science as a body of knowledge to the periphery has at the
 same time drawn the meaning of science in medicine to the center of historical
 attention. Few studies developing this theme have taken as self-consciously ex-
 pansive a view of cultural context as might inform an anthropologist's analysis
 of meaning. But they have revealed specific aspects of the meaning of science
 in medicine, exploring for example its function as a source of cultural and clin-

 ical power, its role in Americans' imposition of order on morbid reality, and its
 exhibition of societal values and needs. Recent essays surveying the current

 state of the historiography of medicine have extensively reviewed the varying
 approaches favored by historians with different training, the demographic
 changes in the field, and the ways that writing on the history of medicine has
 been shaped by scholarship in, for example, history, anthropology, and so-
 ciology.2 My narrower focus here is on work of the past decade or so that has
 elucidated the place, function, and nature of science in American medicine and
 on the need and means to develop a more ample and balanced history of the
 meanings of that science.

 CHANGING PERSPECTIVES ON SCIENCE IN MEDICINE

 Underlying much of the writing in the past decade has been a new attitude to-
 ward the role and worth of science in modern medicine. From the 1960s the
 notion that the progressive infusion of scientific knowledge and methods into
 medicine inevitably improved patient care has steadily lost ground, with chal-
 lenges coming from several fronts. Antipsychiatry was the most vivid emblem

 2 Gert H. Brieger, "History of Medicine," in A Guide to the Culture of Science, Technology, and
 Medicine, ed. Paul T. Durbin (New York: Free Press, 1980), pp. 121-194; John Burnham, "Will
 Medical History Join the American Mainstream?" Reviews in American History, 1978, 6:43-49; Karl
 Figlio, "The Historiography of Medicine: An Invitation to the Human Sciences," Comparative
 Studies in History and Society, 1977, 19:262-286; Daniel M. Fox, "Recent Marxist Interpretations
 of the History of Medicine in the United States," Clio Medica, 1982, 16:225-231; Gerald Grob, "The
 Social History of Medicine and Disease in America: Problems and Possibilities," in The Medicine
 Show: Patients, Physicians, and the Perplexities of the Health Revolution in Modern Society, ed.
 Patricia Branca (New York: Science History, 1977), pp. 1-19; Ronald L. Numbers, "The History
 of American Medicine: A Field in Ferment," Rev. Amer. Hist., 1982, 10 (4):245-263; Susan Reverby
 and David Rosner, "Beyond 'the Great Doctors,'" in Health Care in America: Essays in Social
 History, ed. Reverby and Rosner (Philadelphia: Temple Univ. Press, 1979), pp. 3-18; Charles Ro-
 senberg, "Science in American Society: A Generation of Historical Debate," Isis, 1983, 74:356-367;
 Charles Webster, "The Historiography of Medicine," L. J. Jordanova, "The Social Sciences and
 History of Science and Medicine," Margaret Pelling, "Medicine since 1500," and Edward H. Beards-
 ley, "The History of American Science and Medicine," all in Information Sources in the History of
 Science and Medicine, ed. Pietro Corsi and Paul Weindling (London: Butterworth Scientific, 1983),
 pp. 29-43, 81-96, 379-407, 411-435; Arnold Thackray, "History of Science in the 1980s: Science,
 Technology, and Medicine," Journal of Interdisciplinary History, 1981, 12:299-314.
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 SCIENCE IN MEDICINE 39

 of a reevaluation downward of medical authority, but the same tendency was
 expressed in a resurgence of self-help medicine and in calls from the women's
 movement for women to regain control of their own bodies. In public sight, too,
 was anxiety about the social implications of technological medicine's rising cost.
 American society could not afford to grant all its members unlimited access to
 the fruits of biomedical science, and debates about how expenditure for health
 care should be contained emphasized that medical knowledge and services are
 political commodities. Biomedical authority became one target of assaults upon
 the American health care system's social and economic ills, and some critics,
 notoriously Ivan Illich, asserted that scientific medicine was hazardous to the
 people's health.3

 At the same time, a critique of reductionist medicine emerged within the med-
 ical community. Clinicians and medical ethicists, disturbed by what they re-
 garded as the dehumanization of modern medicine, suggested that science and
 the technology it informed stripped clinical medicine of important dimensions of
 healing. By the 1970s, medical humanities publications, programs for practicing
 physicians, and courses in medical schools, all of which promoted medical
 ethics, philosophy, and history, proliferated. Typical of this humanist concern
 was physician-ethicist Stanley Reiser's argument, embedded in an historical nar-
 rative, that while the rise of medical technology has improved care in some
 respects, it has vitiated the doctor-patient relationship and obscured the patient
 as person. Concurrently, some physicians expressed their resentment of the ma-
 terial support enjoyed by research laboratories geared more to satisfying intel-
 lectual curiosity than to providing clinically usable products and their concern
 about the subordination of clinical judgment to the decrees of the diagnostic
 laboratory isolated from sick individuals. Neither manifestation of this clinical
 skepticism of the laboratory was novel, but both were infused with new energy
 by clinicians like Alvan Feinstein, who wrote thoughtfully about the limits and
 legitimacy of clinical inquiry. Feinstein proposed, in Clinical Judgment, that
 overreliance on the scientific medicine of the laboratory could actually distort
 the clinician's judgment, to the detriment of the patient.4

 Historical research generated yet another challenge to the putative boon to
 health bestowed by the biomedical sciences' growth. Thomas McKeown used
 studies of England and Wales to support his claim that prior to the 1930s and
 1940s, advances in medicine did little to increase life expectancy or diminish
 mortality. The marked growth of population since the eighteenth century had
 more to do with better diet and hygiene than with curative medicine, he argued,
 and the role of medical science in improving health was much less significant

 3 Ivan Illich, Medical Nemesis: The Expropriation of Health (London: Calder & Boyars, 1975). See
 also John C. Burnham, "American Medicine's Golden Age: What Happened to It?" Science, 1982,
 215:1474-1479; and Linda H. Aikeen and Howard E. Freeman, "Medical Sociology and Science and
 Technology in Medicine," in The Culture of Science, ed. Durbin, pp. 527-580. Daniel M. Fox dis-
 cusses the historiographic consequences of a move away from the idea of progress among historians
 of medicine in "The Decline of Historicism: The Case of Compulsory Health Insurance in the United
 States," Bulletin of the History of Medicine, 1983, 57:596-610.

 4 Stanley Joel Reiser, Medicine and the Reign of Technology (Cambridge: Cambridge Univ. Press,
 1978); Alvan R. Feinstein, Clinical Judgment (Baltimore: Williams & Wilkins, 1967). A recent eval-
 uation of the role of the humanities in tempering the medical student's socialization as a scientist
 is Jerome J. Bylebyl, ed., Teaching the History of Medicine at a Medical Center (Baltimore: Johns
 Hopkins Univ. Press, 1982).
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 40 JOHN HARLEY WARNER

 than hitherto supposed. Social and behavioral factors contributed more to health
 than did the remarkable increase of scientific knowledge, and McKeown believes
 that this past pattern holds important implications for future policy. While his-
 torians have bickered much about McKeown's assertions, Judith Leavitt gave
 his thesis one of its first American tests in her study of public health in Mil-
 waukee, and her findings tend to confirm his historical conclusions.5

 The common message of these diverse critiques was that there is no simple
 correlation between increased scientific knowledge in medicine and better health
 care. Recognition of this point, bolstered by increased attention to the political,
 economic, and social uses and abuses of biomedical authority, promoted dis-
 satisfaction among historians with accounts of the function of science in medi-
 cine that considered only its clinical utility and its place in the history of ideas.
 It suggested, for example, that in order to explain the appeal of science to phy-
 sicians, something more than its technical value should be sought, especially
 prior to the middle third of the twentieth century. To be sure, some historians
 have rightly continued to emphasize and display the clinical applications of the
 basic sciences. But the intriguing and unmistakable fact remains that the growth
 of the American medical profession's prestige and power from the late nine-
 teenth century, a phenomenon often attributed to the advances in laboratory
 science, preceded rather than followed any substantial demonstration of the
 power of science to make physicians better healers.

 One historiographic project informed by this critical skepticism endeavored to
 show how science in medicine was made to serve unsavory social ends. This
 aim was nowhere more starkly displayed than in some of the feminist histories
 published in the early 1970s, which depicted medical science as a sword wielded
 by male physicians in the social control of women. The authority of biomedical
 science, the argument went, was used to oppress women by defining the social
 limits of what was natural and healthy. Physicians' advice, according to one
 appraisal, "was not science after all, but only the ideology of a masculinist so-
 ciety, dressed up as objective truth. "6 Science in medicine was also depicted in
 these writings as a convention physicians used to sustain male dominance and
 to justify cruel treatments that exercised male hostility toward women.7

 Less ideologically committed scholars recognized that such conspiracy
 models, which turned upon a psychosexual dynamic and reduced women to vic-

 5 Thomas McKeown, The Modern Rise of Population (New York: Academic Press, 1976);
 McKeown, The Role of Medicine: Dream, Mirage, or Nemesis? (Princeton, N.J.: Princeton Univ.
 Press, 1979); Judith Walzer Leavitt, The Healthiest City: Milwaukee and the Politics of Health Re-
 form (Princeton, N.J.: Princeton Univ. Press, 1982). For a sample of the response to McKeown's
 work see Health and Society: The Milbank Memorial Fund Quarterly, 1977, 55:361-428. On
 McKeown's preoccupation with current health care issues in the selection of topics for historical
 study, see his "A Sociological Approach to the History of Medicine," Medical History, 1970, 14:342-
 351.

 6 Barbara Ehrenreich and Deidre English, For Her Own Good: 150 Years of the Experts' Advice
 to Women (Garden City, N.Y.: Doubleday, Anchor Press, 1978), p. 4; see also Ehrenreich and
 English, Complaints and Disorders: The Sexual Politics of Sickness (Old Westbury, N.Y.: Feminist
 Press, 1973); and Linda Gordon, Woman's Body, Woman's Right: A Social History of Birth Control
 in America (New York: Grossman, 1976).

 7 G. J. Barker-Benfield, The Horrors of the Half-Known Life: Male Attitudes toward Women and
 Sexuality in Nineteenth-Century America (New York: Harper & Row, 1976); Jane B. Donegan,
 Women and Men Midwives: Medicine, Morality, and Misogyny in Early America (Westport, Conn.:
 Greenwood, 1978); and Ann Douglas Wood, "'The Fashionable Diseases': Women's Complaints
 and Their Treatment in Nineteenth-Century America," J. Interdis. Hist. 1973, 4:25-52.
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 SCIENCE IN MEDICINE 41

 tims, were simplistic. At the same time, they convincingly displayed in subtler
 writings how biomedical theories about women were used to legitimate the ex-

 isting social order. They further showed how some women physicians exploited
 the same theories to justify their own professional role.8 The ways that scientific
 ideas in medicine functioned to explain and maintain the order of society have
 also been explicated in the case of physicians' views of blacks. Medical ratio-
 nales for racism in the antebellum South have provided an especially fertile con-
 text for exploring the sociopolitical uses of biomedical concepts.9 The use of
 psychiatric authority in sanctioning the imposition of a particular value system
 upon society has also been much analyzed and disputed.10

 A parallel and in some ways more problematic theme has been the way sci-

 ence legitimated and augmented the medical practitioner's authority. While the
 physician sometimes used this authority as an agent of his gender, class, and

 race, he employed it more self-consciously in defending the prerogatives of his
 vocation. The invocation of science in a variety of healers' claims to legitimacy
 is readily discerned at any period in American history. Cotton Mather, for ex-
 ample, relied on seventeenth-century atomism in his vindication of the minister's
 role in curing disease." But most attention to the use of science to elevate the
 medical practitioner's authority has focused on the decades from the 1870s to

 the 1910s, when experimental laboratory science made vigorous claims to med-

 ical relevance. Historians' inordinate preoccupation with this period in part re-

 flects their perception that it was during these decades that the structure, values,

 8 Virginia G. Drachman, Hospital with a Heart: Women Doctors and the Paradox of Separatism
 at the New England Hospital, 1862-1969 (Ithaca, N.Y.: Cornell Univ. Press, 1984); John S. Haller,
 Jr., and Robin M. Haller, The Physician and Sexuality in Victorian America (Urbana: Univ. Illinois
 Press, 1974); Regina Morantz, "The Lady and Her Physician," in Clio's Consciousness Raised: New
 Perspectives on the History of Women, ed. Mary S. Hartman and Lois Banner (New York: Harper
 & Row, 1974), pp. 38-53; Carroll Smith-Rosenberg, "Puberty to Menopause: The Cycle of Femi-
 ninity in Nineteenth-Century America," Feminist Studies, 1973, 1:58-73; Smith-Rosenberg and
 Charles Rosenberg, "The Female Animal: Medical and Biological Views of Woman and Her Role
 in Nineteenth-Century America," Journal of American History, 1973, 60:332-356; Mary Roth Walsh,
 "Doctors Wanted: No Women Need Apply": Sexual Barriers in the Medical Profession, 1835-1975
 (New Haven, Conn.: Yale Univ. Press, 1977); Richard W. Wertz and Dorothy C. Wertz, Lying-In:
 A History of Childbirth in America (New York: Schocken, 1979).

 9 James 0. Breeden, "States-Rights Medicine in the Old South," Bulletin of the New York
 Academy of Medicine, 1976, 52:348-372; John S. Haller, Jr., "The Negro and the Southern Phy-
 sician: A Study of Medical and Racial Attitudes, 1800-1860," Med. Hist., 1972, 16:238-253. See
 also Kenneth F. Kiple and Virginia Himmelsteib King, Another Dimension to the Black Diaspora:
 Diet, Disease, and Racism (Cambridge: Cambridge Univ. Press, 1981); and Todd L. Savitt, Medicine
 and Slavery: The Diseases and Health Care of Blacks in Antebellum Virginia (Urbana: Univ. Illinois
 Press, 1978).

 10 For a review of this literature see Gerald N. Grob, "Rediscovering Asylums: The Unhistorical
 History of the Mental Hospital," in The Therapeutic Revolution: Essays in the Social History of
 American Medicine, ed. Morris J. Vogel and Charles E. Rosenberg (Philadelphia: Univ. Pennsyl-
 vania Press, 1979), pp. 135-157; Andrew Scull, "Humanitarianism or Control: Observations on the
 Histooiography of Anglo-American Psychiatry," Rice University Studies, 1981, 67:21-41; and Peter
 L. Tyor and Jamil S. Zainaldin, "Asylum and Society: An Approach to Institutional Change,"
 Journal of Social History, 1979, 13:23-48.

 11 Margaret Humphreys Warner, "Vindicating the Minister's Medical Role: Cotton Mather's Con-
 cept of the Nishmath-Chajim and the Spiritualization of Medicine," Journal of the History of Med-
 icine, 1981, 36:278-295. On the cases of pediatricians, obstetricians, and patent medicine makers,
 see Rima D. Apple, "'To Be Used Only Under the Direction of a Physician': Commercial Infant
 Feeding and Medical Practice, 1870-1940," Bull. Hist. Med., 1980, 54:402-417; Judith Walzer
 Leavitt, " 'Science' Enters the Birthing Room: Obstetrics in America since the Eighteenth Century,"
 J. Amer. Hist., 1983, 70:281-304; and Sarah Stage, Female Complaints: Lydia Pinkham and the
 Business of Women's Medicine (New York: Norton, 1979).
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 42 JOHN HARLEY WARNER

 and shortcomings of the health care system we live with today took rough shape.
 The theme of science as an ideological platform for raising the physician's

 prestige has been developed most fully in accounts of the process ordinarily
 called professionalization. The marked elevation in the American medical
 profession's status from the late nineteenth century has been linked from that
 time until the present to the concomitant growth of laboratory science. Certainly
 most historians recognize that some substantial measure of the profession's bet-
 terment in the public's eyes must be ascribed to its increased ability to explain
 and predict the course of disease, its appropriation of credit for the very real
 advances in public health, and its demonstrated power to prolong life through
 developments in, for example, pediatric surgery. Ronald Numbers has recently
 cautioned against trying to account for a greater increase in professional power
 than actually occurred, suggesting that it is wrong to search for the magic lamp
 that fulfilled physicians' professional agenda in return for only a politically adroit
 rub and wish. After all, he points out, orthodox physicians were unable to
 squelch such competing sects as osteopathy, chiropractic, and Christian Sci-
 ence, which persisted and thrived in the twentieth century. Nevertheless, or-
 thodox medical practitioners' immense success at professionalization has prop-
 erly encouraged historians to look to more than increased efficacy for an
 explanation. 12

 What distinguishes recent analyses of this process from earlier ones is their
 endorsement of the proposition that science's catalytic power might have come
 more from its use as a cultural than as a technical resource. Gerald Geison has
 bravely suggested that the clinical utility of experimental physiology has been
 meager. Yet its professional value has been considerable, he proposes, "for the
 experimental sciences, like Latin in an earlier era, have given medicine a new
 and now culturally compelling basis for consolidating its status as an autono-
 mous 'learned profession,' with all of the corporate and material advantages that
 such status implies." S. E. D. Shortt has similarly argued that the key to un-
 derstanding the relationship between medical science and medical profession-
 alization is recognizing the extent to which physicians used "not the content,
 but the rhetoric of science." The cultural authority physicians derived from sci-
 ence and used in expanding professional power is also a persistent theme in
 sociologist Paul Starr's historical analysis of the American medical profession's
 development, the most synthetic of recent studies.13

 Barbara Gutmann Rosenkrantz has gone furthest in showing that not simply
 the incorporation of science into American medicine but the changing meaning
 of that science transformed physicians' professional identity (as well as profes-
 sional status and power) in the late nineteenth century. She has analyzed the

 12 Ronald L. Numbers, "The Fall and Rise of the American Medical Profession," in The Profes-
 sions in America, ed. Nathan Hatch (South Bend, Ind.: Univ. Notre Dame Press, forthcoming).

 13 Gerald L. Geison, "'Divided We Stand': Physiologists and Clinicians in the American Con-
 text," in The Therapeutic Revolution, ed. Vogel and Rosenberg, pp. 67-90, on p. 85; S. E. D.
 Shortt, "Physicians, Science, and Status: Issues in the Professionalization of Anglo-American Med-
 icine in the Nineteenth Century," Med. Hist., 1983, 27:51-68, on p. 60; also see Shortt, "The New
 Social History of Medicine: Some Implications for Research," Archivaria, 1980, 10:5-22; Paul Starr,
 The Social Transformation of American Medicine (New York: Basic, 1982). An earlier, deterministic
 conception of the relationship between late-nineteenth-century science and professionalization is ex-
 emplified by William G. Rothstein, American Physicians in the Nineteenth Century: From Sects to
 Science (Baltimore: Johns Hopkins Univ. Press, 1972).
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 SCIENCE IN MEDICINE 43

 transition "from the old view of science as explanatory language of natural
 order" to "a new conception of science as the powerful intervening instrument
 which conferred expert status on those who mastered the skills of the trade"
 and observed that in the process a new professional ethos emerged in which
 "accountability to science replaced relations with patients." Science was far
 more to American physicians than a convenient tool for the acquisition of eco-
 nomic and social advantage, Rosenkrantz argues; its acceptance as the core of
 what it meant to be a physician cannot be reduced to such marketplace deter-

 minism. "Science," she noted, "endowed the professions not only with a new
 authority, but more significantly, with a new morality." Rosenkrantz has also
 examined public health, charting the ways in which developments within bac-
 teriology and immunology reoriented professional identity by narrowing the def-
 inition of expertise, laying the basis for the "New Public Health Movement."'14
 Her writings emphasize that what was new in late nineteenth-century medicine
 was not science itself, but science redefined and taken up in new ways.

 Medical education was the principal conduit for infusing laboratory science
 and its ideals into the medical ethos. Accordingly, it is especially in studies of
 educational reform that revisionists have sought the ideological uses of science.
 A leading question about the changes that made laboratory science a central part
 of medical education in the early twentieth century has been: Who profited from
 reform? Not the public, have answered many who regard these educational re-
 orientations as a means of restricting entry into medicine and establishing med-
 ical elitism.15 In a book that created a greater brouhaha among historians of
 medicine than any other in the past decade, E. Richard Brown reduced the as-
 cendancy of laboratory science in American medicine to terms amenable to a
 doctrinaire Marxist analysis and presented "modern scientific medicine" as
 above all an "ideological weapon." The American medical elite first embraced
 the ideal of "scientific medicine" as a way to limit the production of doctors
 and elevate the profession's economic and social standing, Brown argued. Their
 strategy worked because corporate capitalists recognized that scientific medicine
 would serve their interests, and, acting especially through the Rockefeller and
 Carnegie Foundations, provided the money required to enact the expensive re-
 form of medical schools. Although infidelity to his sources ultimately leads
 Brown's work to collapse, the publicity his thesis received brought the issue of
 the ideological uses of medical science to the forefront of medical historians'
 attention. 16

 14 Barbara G. Rosenkrantz, "The Search for Professional Order in 19th Century American Med-
 icine," Proceedings of the XIVth International Congress of the History of Science (Tokyo: Science
 Council of Japan, 1975), no. 4, pp. 113-124, quoting pp. 118, 122, 121; Barbara Gutmann Rosen-
 krantz, "Cart before Horse: Theory, Practice, and Professional Image in American Public Health,
 1870-1920," J. Hist. Med., 1974, 29:55-73; also Rosenkrantz, Public Health and the State: Changing
 Views in Massachusetts, 1842-1936 (Cambridge, Mass.: Harvard Univ. Press, 1972).

 15 Howard Berliner, "A Larger Perspective on the Flexner Report," International Journal of
 Health Services, 1975, 5:573-592; Gerald E. Markowitz and David Karl Rosner, "Doctors in Crisis:
 A Study of the Use of Medical Education Reform to Establish Modern Professional Elitism in Med-
 icine," American Quarterly, 1973, 25:83-107.

 16 E. Richard Brown, Rockefeller Medicine Men: Medicine and Capitalism in America (Berkeley/
 Los Angeles: Univ. California Press, 1979), on p. 10. An alternative interpretation that identifies
 evangelical protestantism as a motivation behind one part of the Rockefeller Foundation's support
 of medical reform is John Ettling, The Germ of Laziness: Rockefeller Philanthropy and Public Health
 in the New South (Cambridge, Mass.: Harvard Univ. Press, 1981). The animated discussion of
 Brown's study included Howard S. Berliner, review of Rockefeller Medicine Men and other books,
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 44 JOHN HARLEY WARNER

 Whereas historians have looked hard at what the growth of the laboratory
 sciences from the late nineteenth century meant for medical education, the in-
 verse has received much more cursory examination. Yet a few studies have

 begun to reveal how the ideology of scientific medicine fundamentally shaped
 the way the biological sciences developed in America. Reformed medical
 schools did more than train "scientific" doctors; they also gave a home to those
 who had been lured to basic research. The institutional and ideological changes
 in American medical education presented a ripe context for discipline building.
 In the richest study to date of the development of any biomedical discipline,
 Robert Kohler shows in From Medical Chemistry to Biochemistry that only by
 understanding the intimate relation between biochemists and medical school re-
 form can the formers' singular success at discipline building in the United States
 (compared with Germany and Britain) be understood. Basic scientists offered
 physicians instruction, legitimating knowledge, and clinically usable techniques
 and in return received financial and institutional support."7 Although the spon-
 taneous biological experiments performed by disease have often been crucial to
 the elucidation of scientific questions, the conceptual profits the sciences have
 derived from medicine have been even less systematically explored than the
 institutional benefits.'8

 Basic scientists and medical education reformers sometimes appeared to up-
 hold a shared ideal of medical science, even though it had different personal and
 professional meanings for them. But the last decade's writings have begun to

 underscore the ambivalence toward experimental medical science felt by many
 lay and medical Americans. In condemning the moral and epistemological le-
 gitimacy of knowledge gained by animal experimentation, antivivisectionists,
 some of them physicians, offered perhaps the most blatant expression of dissent
 from the emerging model of medical science. The antivivisection movement tar-
 geted both the methods of science in medicine and the application of its prod-
 ucts. Several historians have traced the growth of antivivisectionist sentiment
 after the 1870s in America, but it still awaits probing analysis comparable to that
 given the British movement. 19

 Bull. Hist. Med., 1980, 54:131-134; Lloyd G. Stevenson, "A Second Opinion," ibid., pp. 134-140;
 E. Richard Brown, "Response to Lloyd Stevenson's 'Second Opinion,' " ibid., pp. 589-591; Daniel
 M. Fox, "Rockefeller Medicine Men Again: Ideology vs. Methodology," ibid., pp. 591-593; Harold
 Y. Vanderpool, "Letter to the Editor," ibid., 1981, 55:434-437; and Saul Benison, "Ideology uber
 alles: An Essay Review," J. Hist. Med., 1982, 37:83-90.

 17 Geison, "'Divided We Stand,' "; Robert E. Kohler, From Medical Chemistry to Biochemistry:
 The Making of a Biomedical Discipline (Cambridge: Cambridge Univ. Press, 1982); and Philip J.
 Pauly, "The Appearance of Academic Biology in Late Nineteenth Century America," Journal of the
 History of Biology, 1984, 17:369-397.

 18 Medical contributions to basic science during recent decades that await historical scrutiny are
 sketched in Henry K. Beecher, ed., Disease and the Advancement of Basic Science (Cambridge,
 Mass.: Harvard Univ. Press, 1960). I am grateful to an anonymous reviewer for guiding me to this
 source.

 19 Richard D. French, Antivivisection and Medical Science in Victorian Society (Princeton, N.J.:
 Princeton Univ. Press, 1975); William Gary Roberts, "Man before Beast: The Response of Organized
 Medicine to the American Antivivisection Movement" (A.B. thesis, Harvard Univ., 1979); and
 James Turner, Reckoning with the Beast: Animals, Pain, and Humanity in the Victorian Mind (Bal-
 timore: Johns Hopkins Univ. Press, 1980). This national imbalance will be largely redressed by
 Susan Eyrich Lederer, "An Ethical Problem: The Controversy over Human and Animal Experi-
 mentation in Late Nineteenth-Century America" (Ph.D. diss., Univ. Wisconsin-Madison, in prog-
 ress); see also Lederer, "The Inevitable Tendency of Vivisection: Hideyo Noguchi's Luetin Ex-
 periments and the Antivivisectionists," Isis, 1985, 76:31-48.
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 A more subtle vein of resistance to the ascendancy of experimental science
 in medicine that has recently drawn scrutiny is the enduring ambivalence of
 many practicing physicians toward the laboratory's workers, methods, and prod-
 ucts. One tack has been to analyze closely the ideal of medical science to which
 intellectually elite physicians in the mid-nineteenth century gave their allegiance
 and to show how its methodological and epistemological character was in some
 ways antithetical to that of laboratory science. Thinking physicians who opposed
 the rise of laboratory science, such a view urges, did not necessarily oppose
 science in medicine but instead objected to the new definition of what consti-
 tuted science, rooted more in experimental laboratory physiology than in em-
 pirical clinical observation.20

 The divergent perceptions of medical science held by laboratory scientists and
 by clinicians after the 1870s, and the tensions that resulted, have been more
 extensively analyzed. Russell Maulitz's " 'Physician versus Bacteriologist': The
 Ideology of Science in Clinical Medicine" represents this genre at its best. Bac-
 teriology, he notes, attracted clinicians through its promise to place powerful
 new diagnostic and therapeutic tools in their hands. But at the same time it
 threatened them with a vision of the laboratory rather than the bedside as the
 hub about which scientific medicine would revolve. Other studies have focused
 on many clinicians' leading question about research in such laboratory sciences
 as physiology and bacteriology-What difference does it make at the bedside?-
 and their discomfort with the answers. Such studies of clinicians' ambivalence
 toward laboratory science, among the most provocative of recent work on the
 relation between science and clinical medicine, have been fueled in part by
 some modern clinicians' skepticism of laboratory research and tests and by the
 common suggestion that the stress on laboratory experience in medical schools'
 curricula should be reduced.21

 Defining the relationship between science, profession, and practitioner was
 especially arduous in nursing, as some of the flourishing work on nursing history
 has started to disclose. In the field's formalization in the late nineteenth century,
 the feminine virtues celebrated by Florence Nightingale-compassion, self-sac-
 rifice, orderliness, spirituality-were far more central to the nurse's identity than
 an allegiance to science. As Susan Reverby has shown, when a small group of
 American nursing reformers endeavored in the early twentieth century "to move
 nursing from sentiment to science," this view that the nurse's abilities emanated
 naturally from her gender increased resistance to their task. Reverby has further
 observed that different elite reformers saw the potential of science for profes-
 sionalizing nursing in different ways. For some reformers, science was an ac-
 tivity, a patient-oriented style of clinical research that would advance nursing

 20 John Harley Warner, " 'The Nature-Trusting Heresy': American Physicians and the Concept of
 the Healing Power of Nature in the 1850's and 1860's," Perspectives in American History, 1977-
 1978, 11:291-324.

 21 Peter C. English, Shock, Physiological Surgery, and George Washington Crile: Medical Inno-
 vation in the Progressive Era (Westport, Conn.: Greenwood, 1980); Geison, "'Divided We Stand' "
 and Russell C. Maulitz, " 'Physician versus Bacteriologist': The Ideology of Science in Clinical Med-
 icine," in The Therapeutic Revolution, ed. Vogel and Rosenberg (cit. n. 10), pp. 91-107. On expres-
 sions of this tension in discussions of medical curriculum reform, see Ronald L. Numbers, ed., The
 Education of American Physicians: Historical Essays (Berkeley/Los Angeles: Univ. California Press,
 1980).
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 46 JOHN HARLEY WARNER

 practice; others "saw science as the objective authority to be called upon to
 improve nursing's status."22

 The great imperative of social history to move away from studying only es-
 tablished elites has led a number of scholars to ask how patients and alternative
 healers viewed orthodox medicine. A few historians have looked at self-help

 healing and folk practices of Americans who did not necessarily dissent from
 orthodox medicine's belief system. On the whole, such work has focused on
 sources of health care rather than attitudes toward organized natural knowl-
 edge.23 But far more attention has been directed toward the beliefs and practices
 of certain intellectually marginal groups who typically saw themselves arrayed
 against the medical orthodoxy and its science. William Rothstein's influential
 American Physicians in the Nineteenth Century was a harbinger of such studies.
 Though decidedly positivistic in regarding the orthodox profession as but one
 among a variety of medical sects until it was uplifted by science and its pre-
 sumed power to guide "valid therapy," the book nonetheless emphasized the
 worth of studying nonorthodox systems of healing. Histories of diverse groups

 that held alternative conceptions of nature to that of regular medicine-such as
 Adventists, Grahamites, homeopaths, osteopaths, and sundry species of health
 reformers-have proliferated.24 Still, most studies make little distinction be-
 tween attitudes toward orthodox science and attitudes toward orthodox practice.

 The transformation of the general hospital, like professionalization and med-
 ical education reform, is a phenomenon once explained by the growth of medical
 science that has drawn revisionist attention. A charitable refuge for the sick poor
 through the first three quarters of the nineteenth century, by the early twentieth
 century the hospital had become a center for medical research and care for
 people of all classes. Medical science, recent studies have emphasized, did not,
 as hitherto assumed, compel this change and therefore should not be seen as
 the sole, or even the chief, factor in accounts of the hospital's ascendancy. In
 his study of Boston hospitals, for example, Morris Vogel argued that explana-
 tions for the hospitalization of the middle classes and the increasing centrality
 of the hospital to medical care must be sought largely in social, political, and

 22 Susan Reverby, "A Sensibility for Science: Perspectives from 20th Century American Nursing."
 paper given at the Sixth Berkshire Conference on the History of Women, Smith College. North-
 ampton, Massachusetts, 3 June 1984. Also see, e.g., Janet Wilson James, "Isabel Hampton and the
 Professionalization of Nursing in the 1890s," in The Therapeutic Revolution, ed. Vogel and Rosen-
 berg, pp. 201-244; Ellen Condliffe Lagemann, ed., Nursing History: New Perspectives, New Pos-
 sibilities (New York: Teachers College Press, 1983); Barbara Melosh, The Physician's Hand: Work
 Culture and Conflict in American Nursing (Philadelphia: Temple Univ. Press, 1982); and Charles
 Rosenberg, "Florence Nightingale on Contagion: The Hospital as a Moral Universe," in Healing
 and History: Essays for George Rosen, ed. C. Rosenberg (New York: Science History Publications,
 1979), pp. 116-136.

 23 Guenter B. Risse, Ronald L. Numbers, and Judith Walzer Leavitt, eds., Medicine without Doc-
 tors: Home Health Care in American History (New York: Science History, 1977).

 24 Rothstein, American Physicians (cit. n. 13). See also Harris L. Coulter, Divided Legacy: A
 History of the Schism in Medical Thought (Washington, D.C.: McGrath, 1973), Vol. III; Norman
 Gevitz, The D.O.'s: Osteopathic Medicine in America (Baltimore: Johns Hopkins Univ. Press,
 1982); Russell W. Gibbons, "Physician-Chiropractors: Medical Presence in the Evolution of Chi-
 ropractic," Bull. Hist. Med., 1981, 55:233-245; Martin Kaufman, Homeopathy in America: The Rise
 and Fall of a Medical Heresy (Baltimore: Johns Hopkins Press, 1971); Stephen Nissenbaum, Sex,
 Diet, and Debility in Jacksonian America: Sylvester Graham and Health Reform (Westport, Conn.:
 Greenwood, 1980); Ronald L. Numbers, Prophetess of Health: A Study of Ellen G. White (New
 York: Harper & Row, 1976); James C. Whorton, Crusaders for Fitness: The History of American
 Health Reformers (Princeton, N.J.: Princeton Univ. Press, 1982).
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 economic permutations in the community. He did acknowledge that science and
 the technical tools it guided altered the purposes of hospitals and catalyzed the
 shift in control within them from lay trustees to physicians. Nevertheless, the
 ideological role of science in supplanting Christian stewardship as the hospital's
 justification is intercalated deeper into Vogel's account than are actual shifts in
 scientific belief and practice or their consequences. This marginality of the con-
 tent of science in hospital history took its most extreme form in David Rosner's
 account of Brooklyn hospitals during the Progressive Era. Rosner's book is
 state-of-the-art social history and one of the best contributions to American
 medical history of the past decade, and it is precisely for this reason that his
 decision virtually to ignore medical science is so historiographically telling.25

 A few historians more interested in the medical implications of the trans-
 figuration of the hospital have begun to look closely at how some physicians
 committed to the ideal of scientific medicine saw hospitals as the workshops
 where an avowedly clinical science would be fashioned. Especially in the early
 twentieth century, certain clinical investigators sought to define the clinic rather
 than the laboratory as the primary locus of scientific medicine and to use the
 clinical science pursued there to distinguish themselves from both general med-
 ical practitioners and benchmen. The writings of clinician-historians like Maulitz
 and Kenneth Ludmerer have brought a new analytical sophistication to the his-
 tory of clinical science as an ideology and activity and corrected the too-
 common equation of modern medical science with the laboratory. Ludmerer's
 essays have traced the incorporation of a Germanic ideal of scientific research
 into American clinical investigation and analyzed the place clinical science held
 in the reformed curricula of medical schools.26 The study of clinical specializa-
 tion, like that of the creation of basic scientific disciplines, has also received a
 new impulse from the tendency to see scientific and technical innovations as
 important but inadequate to account fully for changes in professional structure.27

 The ongoing reassessment of what physicians gained from science has begun
 to have a liberating effect on study not only of the profession's structures and
 institutions, but also of medical practice. Nowhere is this more evident than in

 25 Morris J. Vogel, The Invention of the Modern Hospital: Boston, 1870-1930 (Chicago: Univ.
 Chicago Press, 1980); David K. Rosner, A Once Charitable Enterprise: Hospitals and Health Care
 in Brooklyn and New York, 1885-1915 (Cambridge: Cambridge Univ. Press, 1982). See also Charles
 E. Rosenberg, "And Heal the Sick: The Hospital and the Patient in 19th Century America," Journal
 of Social History, 1977, 10:428-447; and Rosenberg, "Inward Vision and Outward Glance: The
 Shaping of the American Hospital, 1880-1914," Bull. Hist. Med., 1979, 53:346-391.

 26 Kenneth M. Ludmerer, "The Plight of Clinical Teaching in America," Bull. Hist. Med., 1983,
 57:218-229; Ludmerer, "Reform at Harvard Medical School, 1869-1909," ibid., 1981, 55:343-370;
 Ludmerer, "Reform of Medical Education at Washington University," J. Hist. Med., 1980, 35:149-
 173; Ludmerer, "The Rise of the Teaching Hospital in America," ibid., 1983, 38:389-414. On clinical
 research, see Saul Benison, "Poliomyelitis and the Rockefeller Institute," ibid., 1974, 29:74-92; and
 A. McGehee Harvey, Science at the Bedside: Clinical Research in American Medicine, 1905-1945
 (Baltimore: Johns Hopkins Univ. Press, 1981). A study of the infusion of the experimental labo-
 ratory's way of thinking into British clinical thinking that should stand as a model for studies on
 the American context is Christopher Lawrence, "Moderns and Ancients: The 'New Cardiology' in
 Britain, 1880-1930," in The Emergence of Modern Cardiology, ed. W. F. Bynum and C. Lawrence,
 Suppl. 5 to Med. Hist. (London: Wellcome Institute for the History of Medicine, in press).

 27 Bonnie Ellen Blustein, "A New York Medical Man: William Alexander Hammond, M.D. (1828-
 1900), Neurologist" (Ph.D. diss., Univ. Pennsylvania, 1979); and Blustein, "New York Neurologists
 and the Specialization of American Medicine," Bull. Hist. Med., 1979, 53:170-183. Rosemary Ste-
 vens's American Medicine and the Public Interest (New Haven, Conn.: Yale Univ. Press, 1971)
 remains the most comprehensive study of specialization in American medicine.
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 the history of medical therapeutics. A bicentennial survey of American medicine
 typified an older historiography in dismissing extensive attention to the practice
 of the American physician before the 1870s as unrewarding because, as the au-
 thors noted, "lacking a scientific base, his therapy for the more serious maladies
 was founded upon false hypotheses and fanciful systems and was for the most
 part ineffective."28 Such a statement is ahistorical in ignoring what nineteenth-
 century physicians regarded as the solid scientific foundation of their practices.

 More than this, to say that therapy was inefficacious because it was not sci-
 entific simply makes no sense. Thus Charles Rosenberg has approached nine-
 teenth-century orthodox therapeutics with the initial proposition that therapy
 worked, though not perhaps as judged by criteria of efficacy satisfying to a twen-
 tieth-century pharmacologist; the historian's task is to understand what made it

 meaningful. Proceeding from this premise, historians can give due weight to the

 power of early nineteenth-century medical science to manage sickness by ex-
 plaining it, and they can evaluate science as one component of a belief system

 that practitioners and their patients largely shared. A similar approach holds
 much promise for understanding the alternative systems of medical belief and
 practice to which many Americans turned. While a relativism that fails to see
 the very real progress that scientific advances have brought to health care is the
 chief risk in such an approach (and one to which Rosenberg has not fallen prey),
 taking medical science prior to the era of the laboratory seriously is the only
 way historians can hope to grasp its meaning.29

 PROGRESS AND POVERTY

 Some excellent historical studies of such topics as biomedical investigation, re-

 search tools, and the reception of scientific innovations have appeared, but on
 the whole these subjects have occupied a narrower band in the spectrum of work
 in the field than in earlier decades.30 Perhaps the most glaring deficit in the best
 of the past decade's work that has touched on science in American medicine is
 its slight attention to the content of that science. Those who have embraced the
 newer historiography have tended to look at science more than into it; they have

 28 James Bordley III and A. McGehee Harvey, Two Centuries of American Medicine, 1776-1976
 (Philadelphia: Saunders, 1976), p. vii.

 29 Charles E. Rosenberg, "The Therapeutic Revolution: Medicine, Meaning, and Social Change
 in Nineteenth-Century America," Perspectives in Biology and Medicine, 1977, 20:485-506.

 30 On biomedical investigation see, e.g., Edward C. Atwater, " 'Squeezing Mother Nature': Ex-
 perimental Physiology in the United States Before 1870," Bull. Hist. Med., 1978, 52:313-335; Harry
 F. Dowling, Fighting Infection: Conquests in the Twentieth Century (Cambridge, Mass.: Harvard
 Univ. Press, 1977); J. Worth Estes, Hall Jackson and the Purple Foxglove: Medical Practice and
 Research in Revolutionary America, 1760-1820 (Hanover, N.H.: Univ. Press of New England,
 1979); John Parascandola, "John J. Abel and the Early Development of Pharmacology at the Johns
 Hopkins University," Bull. Hist. Med., 1982, 56:512-527; Lewis Rubin, "Leo Loeb's Role in the
 Development of Tissue Culture," Clio Med., 1977, 12:33-56; and Margaret Warner, "Hunting the
 Yellow Fever Germ: The Principle and Practice of Etiological Proof in Late Nineteenth-Century
 America," Bull. Hist. Med., in press. On research tools see, e.g., on statistics, James H. Cassedy,
 American Medicine and Statistical Thinking, 1800-1860 (Cambridge, Mass.: Harvard Univ. Press,
 1984); and Gerald N. Grob, Edward Jarvis and the Medical World of Nineteenth-Century America
 (Knoxville: Univ. Tennessee Press, 1978). On innovations see, e.g., Thomas Gariepy, "The Accep-
 tance of Antiseptic Surgery in the United States" (M.A. thesis, Univ. Notre Dame, 1976); Dale C.
 Smith, "Gerhard's Distinction between Typhoid and Typhus and Its Reception in America, 1833-
 1860," Bull. Hist. Med. 1980, 54:368-385; and Patricia Spain Ward, "The American Reception of
 Salvarsan," J. Hist. Med., 1981, 36:44-62.
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 said much about its imagery, social uses, and ideological character but relatively
 little about the changing structure of scientific thinking and technique in medi-
 cine or the ways that scientific developments reshaped medical theories and
 were applied at the bedside. The expression of this tendency in an able collec-
 tion of essays on the history of Wisconsin medicine recently prompted reviewer
 Erwin Ackerknecht to comment: "As I wrote one of the first monographs in the
 social history of medicine fifty years ago, may I be allowed to plead for the
 rediscovery of the medical history of medicine? It exists too."31 Ackerknecht's
 dismay cannot be dismissed as a mere reaction against a social history approach
 to medicine and should be taken seriously as a caution that important currents
 of medical history are being too thoroughly channeled off from the mainstream.

 This circumstance has seriously disturbed some medical historians and has
 elicited complaints about an emerging history of medicine without medicine, sci-
 ence, or doctors, complaints that echo those over a history of science without
 science.32 In fact, while the questions asked by social historians of health care
 and more traditional medical historians differ, neither approach intrinsically has
 more or less to do with science than the other. Like earlier works in medical
 history that ordinarily gave scant attention to the ideological uses and ambigu-
 ities of science, newer approaches informed by the protocols of social history
 that ignore the internal content of medical science are incomplete. But defen-
 siveness at both historiographic poles has led to invidious claims about what
 constitutes legitimate medical history, with scant recognition of the value of both
 perspectives. As regrettable as the baiting rhetoric from some social historians
 who deprecate the shortcomings of traditional, iatrocentric medical history have
 been the countering barbs that historians without formal medical and scientific
 training are doubtfully competent to contribute to the history of medicine. The
 issue of who is not qualified to write medical history has absorbed much energy
 and has strongly shaped the allocation of professional rewards; but intellectually
 the issue is a red herring, and those trolling in these waters have bigger fish
 to fry.

 To one interested in understanding the meaning of science in American med-
 icine, historiographic reductionism has been the most deplorable consequence
 of the field's divisiveness. If asked, most historians would certainly agree that
 any given scientific concept in medicine might simultaneously be useful both in
 furthering research and practice and in advancing socioeconomic and political
 goals, but in their work many tend to act as if they must choose between these
 functions.33 Those who have hold of the elephant's trunk and know it to be
 round are loath to tolerate protests from those grasping the ear that it is flat. It

 31 Erwin H. Ackerknecht, review of Wisconsin Medicine: Historical Perspectives, ed. Ronald L.
 Numbers and Judith Walzer Leavitt (1981), Med. Hist., 1982, 26:476.

 32 [Leonard Wilson], "Medical History without Medicine," J. Hist. Med., 1980, 35:5-7; also see
 Wilson, "The Education of Historians of Medicine," ibid., 1982, 37:265-268; and Wilson, "Schizo-
 phrenia in Learned Societies: Professionalism vs. Scholarship," ibid., 1981, 36:5-8. On the analogous
 concern in the history of science, see Charles C. Gillispie's Sarton lecture as reported in William
 J. Broad, "History of Science Losing Its Science," Science, 1980, 207:389. One recent attempt to
 lay the ground for a rapprochement between physician- and lay-historians is S. E. D. Shortt, "Clin-
 ical Practice and the Social History of Medicine: A Theoretical Accord," Bull. Hist. Med., 1981,
 55:533-542.

 33 Steven Shapin noted a similar either/or mentality among historians of science in "History of
 Science and Its Sociological Reconstructions," History of Science, 1982, 20:157-211, on p. 187.
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 50 JOHN HARLEY WARNER

 is just as futile to seek the full meaning of a scientific concept in medicine by
 looking only at its use in social control, advancing professionalization, or fur-
 thering physicians' sociopolitical goals as it is by examining only its implications
 for medical practice or the research front. Historiographic reductionism has been
 useful in drawing attention to the significant role of social context in giving med-
 ical science part of its meaning, but it can take understanding only so far.

 Even though the most conspicuous shortcoming of the social history that has
 illuminated the meaning of science is inattention to the content of that science,
 it is not the most disabling. Rather, I would suggest that the most serious curb
 on our bettering our comprehension of the meaning of science in American med-
 icine is one that the new history has inherited from the old, namely, a stilted
 model of what constitutes medical science. It is ironic that social historians who

 proclaim that writing history from the bottom up is a hallmark of their endeavor
 have clung to a conception of science that is often staunchly elitist. In cultivating
 a history of health care that is broader than the iatrocentric, elitist focus of
 traditional medical history, they have by and large retained a narrow vision of
 science defined by those at the top. The same historians have also tended tacitly
 to identify the term "science" with what is now the emblem of modern medical

 research, the experimental laboratory. The perspective on science in American
 medicine that many social history studies have taken has been both elitist and
 presentistic.

 THE MULTIPLE MEANINGS OF SCIENCE IN MEDICINE

 "Science" in American medicine was never monolithic. It meant different things
 at various times and to assorted social groups, including the varieties of medical
 practitioners.34 No historian would decline to acknowledge this diversity, yet
 only a small number have made analyzing it prominent in their work. Never-
 theless, a self-conscious awareness of the multiplicity of the meanings of science
 in medicine is one of the most promising guides to research that can illuminate
 the place and function of science in medicine and of medical science in American
 culture. It is easy enough to come up with topics for historical reexamination
 to which this perspective could be applied: clinical, laboratory, and public health
 perceptions of early bacteriology; business, public, and medical views of twen-
 tieth-century pharmacological research; or the divergent medical epistemologies
 that coexisted within the American medical profession at any time during the
 nineteenth century. But more profitable than cataloguing my personal research
 want-list will be identifying some of the ways in which science's meaning varied
 that should be taken into account in analyzing the meaning of science in med-
 icine.

 What constituted medical science changed fundamentally over time. Con-
 structing rationalistic systems of pathology and therapeutics in the late eigh-
 teenth century and elucidating clinical natural history by careful observation in
 the mid-nineteenth century were medical enterprises every bit as scientific to
 their practitioners as experimenting in the laboratory became after the 1870s.

 34 Charles E. Rosenberg makes this point about science in American society in his writings gen-
 erally, and especially in "Introduction: Science, Society, and Social Thought," in No Other Gods:
 On Science and American Social Thought (Baltimore: Johns Hopkins Univ. Press, 1976), pp. 1-21.
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 One form of "scientific medicine." Preserved tumors from the pathological teaching
 collection of Thomas D. Mutter (1811-1859), professor of surgery at Thomas Jefferson
 Hospital. Courtesy of the Matter Museum, College of Physicians, Philadelphia.

 Yet too often in historical discourse the terms "scientific medicine" and "med-
 ical science' have been narrowly associated with the particular form of labo-
 ratory-based science that came to the fore only after the Civil War. More is at
 stake here than fuzzy vocabulary, for the identification of science with the form
 it assumed during a particular period of American history has misshaped the
 questions historians have asked about the role of science in the late nineteenth-
 century transformation of medicine. It has especially misled historians to ask:
 Why and how did medicine become scientific in the late nineteenth century?
 Recognizing that medicine did not simply become more scientific, but that in-
 stead what constituted science was redefined, makes it clear that the question
 glosses over the principal change. More probing formulations might ask how one
 sort of scientific foundation for medicine began to supplant an established one
 or what the specific appeals of the laboratory were compared with alternative
 models of science.

 Even at any given time, science in medicine had vastly different meanings for
 various social aggregates of Americans. The assortment of coexisting medical
 belief systems that lay Americans subscribed to has drawn considerable histor-
 ical attention. In contrast, the nondissenting public's perceptions of orthodox
 medical science have been virtually ignored. Martha Verbrugge's study of
 middle-class women's attraction to physiology and hygiene in nineteenth-century
 Boston remains unusual as a close examination of how one segment of the public
 regarded medical science and the special meaning it held for them. "Under-
 standing of the condition and potential of mankind as revealed by physiological
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 law," Verbrugge observed, was hailed by such women as "the panacea for moral
 and social decay as well as for personal ill-health."35 Social historians have rec-
 ognized the value of studying the medical experiences of women, immigrants,
 blacks, and other consumers of medical services. But they have tended to an-
 alyze the ways these groups were affected by a white male elite interpretation
 of science rather than to investigate how members of these various groups
 thought about and judged orthodox medical science.

 Indeed, despite much programmatic talk about rewriting the history of health
 care from the layperson's perspective, there is virtually nothing that explicitly
 analyzes the meaning of science in medicine from the American patient's point
 of view.36 Yet to understand, for example, the success of laboratory science as
 a professional leaven, it is plainly necessary to consider why the American
 people bought what many physicians believed laboratory science gave them to
 sell. Even if the ideal of experimental science won the hearts and minds of phy-
 sicians, why and to what extent it did the same for the lay man and woman
 remains unclear, especially given the doubtful ability of scientific medicine in
 the late nineteenth century to deliver the goods in terms of a demonstrably ele-
 vated power to cure.

 Further, science held diverse meanings for the variety of physicians who made
 up the regular medical profession in America at any given time. Orthodox phy-
 sicians' disagreements about medical science went far deeper than disputes over
 each other's theories. They often disagreed fundamentally about what kinds of
 natural knowledge were and were not legitimate and desirable in medicine.

 Sometimes these differences mirrored shifts in the profession's epistemological
 orientation from one generation to the next, as in the strident opposition of
 American clinical empiricists bred in the sensualist tradition of E. B. de Con-
 dillac and P. J. G. Cabanis to those older physicians who continued through the
 first half of the nineteenth century to endorse systems of practice cast in the
 mold of Enlightenment medical rationalism. Other differences can be attributed
 to physicians' social and intellectual diversity. It is unreasonable, for instance,
 to assume that the average rural practitioner and the urban medical professor
 defined science in the same ways or had the same expectations of it.

 Regina Markell Morantz has elegantly illustrated the variations even in ap-
 parently similar physicians' postures toward science by contrasting the scientific
 faiths of two early and prominent women physicians, Elizabeth Blackwell and
 Mary Putnam Jacobi. Blackwell believed that women's gender made them pe-
 culiarly suited to be physicians through their capacities to support, nurture, and
 minister to their patients' spiritual needs. She grew up in a family committed to
 abolitionism, women's rights, and Christian perfectionism and saw in medicine
 a vehicle for the elevation of women and moral reform. Late nineteenth-century
 medical science appeared to be at odds with these reformist goals, for it threat-
 ened to corrupt the female practitioner by diverting her attention from the whole

 35 Martha H. Verbrugge, "The Social Meaning of Personal Health: The Ladies' Physiological In-
 stitute of Boston and Vicinity in the 1850s," in Health Care in America, ed. Reverby and Rosner
 (cit. n. 2), pp. 45-66, on p. 50. See also the use of oral history in James H. Jones, Bad Blood: The
 Tuskegee Syphilis Experiment (New York: Free Press, 1981).

 36 By far the most sophisticated of such calls I have read, and one that specifies a concrete re-
 search plan to bring this program to fruition, is Roy Porter, "Introduction," in Health, Healing, and
 the People, ed. R. Porter (Cambridge: Cambridge Univ. Press, in press).
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 patient to germs and diseased organs. Jacobi, in contrast, saw science as an
 unambiguous good and the main source of medical progress. Science rather than
 feminine virtues, she believed, should be the primary foundation of the female
 physician's professional identity. By rejecting the notion that science conveyed
 the same messages even to two contemporaneous women physicians whose
 shared but unusual professional status might imply a common attitude toward
 science, Morantz's study underscores the error of assuming that science held a
 unified meaning for all the members of a motley profession.37 By and large,
 though, historians have failed to explicate this diversity in appraisals of science
 or to recognize its critical importance in explaining the profession's debates on,
 for example, medical education, the production of new knowledge, the limita-
 tions of medical power, and the proper emphases to be placed on cure and pre-
 vention.

 The meaning of science in medicine was not monolithic for the individual at

 any single time either. A common tendency in historical writing has been to
 focus upon a single function of medical science-be it social control, profes-
 sionalization, or the improvement of patient care-and to treat that as if it were
 the only one that mattered. But science conveyed multiple meanings simulta-
 neously. Kohler emphasized this point in his study of the development of bio-
 chemistry as a discipline. "One cannot distinguish purely technical aspects of
 ideas from their role as political strategies in the competition for resources," he

 argued. "Ideas are judged not only for their truth value but also for their utility
 in discipline building."38 That Kohler elected to scrutinize biochemical ideas
 more as agents in the political economy of the discipline than as components of

 a particular system of knowledge in no way diminishes the cogency of his as-
 sertion that for the biochemist or physician who regarded biochemistry as a
 medical science, intellectual, clinical, and political significance coexisted. Sim-
 ilarly, recent studies of the theoretical beliefs that antebellum Southern physi-
 cians held about their region's medical distinctiveness have emphasized that this
 concept served their intellectual and political purposes alike. Recognizing the
 sociopolitical utility of the notion of Southern medical distinctiveness in fur-
 thering Southern nationalism does not change the fact that as a scientific concept
 it was central to the thinking physician's intellectual program for medicine.39 A
 historian's decision to analyze only one function of medical science by no means
 implies that it did not serve the same people in other ways that were equally
 important.

 Calls such as Kohler's to desist from seeing the intellectual and sociopolitical
 aspects of any endeavor as intrinsically at odds have been more developed and
 heeded outside the history of medicine than within it. The Renaissance historian

 37 Regina Markell Morantz, "Feminism, Professionalism, and Germs: The Thought of Mary
 Putnam Jacobi and Elizabeth Blackwell," Amer. Quart., 1982, 34:459-478. An explicit analysis of
 physicians' differing views of science in the British context is John Harley Warner, "Therapeutic
 Explanation and the Edinburgh Bloodletting Controversy: Two Perspectives on the Medical Meaning
 of Science in the Mid-Nineteenth Century," Med. Hist., 1980, 24:241-258.

 38 Kohler, From Medical Chemistry to Biochemistry (cit. n. 17), p. 6.
 39 John Harley Warner, "The Idea of Southern Medical Distinctiveness: Medical Knowledge and

 Practice in the Old South," in "Science and Medicine in the Old South," ed. Ronald L. Numbers
 and Todd L. Savitt, forthcoming; and John Harley Warner, "A Southern Medical Reform: The
 Meaning of the Antebellum Argument for Southern Medical Education," Bull. Hist. Med., 1983,
 57:364-381.
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 William Bouwsma, for example, argued that tight compartmentalization into his-
 toriographic approaches serves historical understanding poorly. Rather than
 mourning the decline of intellectual history, his field, Bouwsma proclaimed that
 it has been rightly merged into a new style of historical analysis, which he-
 termed the history of meaning. He would have historians abandon the view of
 man dealing with his world through the antiquated faculty of "intellect" and
 instead approach the subjects with which intellectual historians have tradition-
 ally worked as a subset of the broader category of "all efforts to discover or to
 impose meaning on our experience." Bouwsma went on to explain that "these
 efforts are not the work of the 'intellect' or of any particular area of the per-
 sonality. They are rather a function of the human organism as a whole; they are
 carried on both consciously and unconsciously, and they are presupposed by,
 and merge with, every more specific human activity."40 It is no accident,
 Bouwsma maintained, that some of the best recent historical work defies clas-
 sification as intellectual, social, economic, or political history. The acceptance

 of a history-of-meanings approach, and with it the freedom to consider broadly
 the human response to phenomena and ideas, has in his view unfettered the
 historian from the constraints imposed by a single historiographic stance.

 MAKING THE MOST OF MEANINGS

 The kind of history of meanings Bouwsma endorsed emphasizes that questions
 about the meaning of science in medicine will necessarily have multiple answers
 that little respect neat divisions between intellectual and social explanations or

 between internal and external approaches. For example, a question that is in-
 frequently asked explicitly but that is central to grasping the meaning of science
 to American physicians is, What did physicians gain from science? Certainly

 science yielded a practical reward in helping physicians to understand, ex-
 plain, and manage disease. Yet science's technical promise hardly explains the
 full extent to which nineteenth-century physicians pursued not only sciences
 with recognized clinical relevance, such as anatomy and chemistry, but also

 branches, such as geology, ethnology, and astronomy, with less obvious perti-
 nence to the patient's bedside. Physicians were among the leaders of scientific

 cultivation, or the pursuit of science as rational amusement, in many American
 communities and actively participated in scientific societies that had no medical

 objectives. To account for this, it is necessary to look beyond utilitarian value
 to cultural benefits such as those Ian Inkster and Arnold Thackray have so lu-

 cidly traced in British physicians' participation in voluntary organizations./' Yet
 in partially answering the question by regarding science as a cultural resource

 40 William J. Bouwsma, "Intellectual History in the 1980s: From History of Ideas to History of
 Meaning," ,J. Interdisc. Hist., 1981, 12:279-291, on p. 283; see also John Higham and Paul K.
 Conkin, eds., New Directions in American Intellectual History (Baltimore: Johns Hopkins Univ.
 Press, 1979), esp. pp. xi-xix.

 41 Ian Inkster, "Marginal Men: Aspects of the Social Role of the Medical Community in Sheffield,
 1790-1850," in Health Care and Popular Medicine in Nineteenth Century England: Essays in the
 Social History of Medicine, ed. John Woodward and David Richards (London: Croom Helm, 1977),
 pp. 128-163; Arnold Thackray, "Natural Knowledge in Cultural Context: The Manchester Model,"
 American Historical Review, 1974, 79:672-709. On the need for analyses of the cultural and other
 appeals of science to the practitioner, see John Harley Warner, essay review of Ian Inkster and
 Jack Morrell, eds., Metropolis and Province: Science in British Culture, 1780-1850 (1983), Trans-
 actions and Studies of the College of Physicians of Philadelphia, 5th Ser., 1983, 5:377-384.
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 (a task that remains to be taken on in earnest for American physicians), the
 historian does not have to dismiss or discount the practical, clinical profits. It
 is legitimate and oftentimes necessary for the historian to tease out for close
 scrutiny one aspect of the meaning of science for the physician, but he or she
 should not lose sight of the fact that physicians themselves did not convention-
 ally experience their indebtedness to science in a one-dimensional way.

 At the same time, the medical meaning of science must also be judged by
 what difference scientific beliefs made in actual medical behavior. Ackerknecht
 urged almost two decades ago that behavior-what medical practitioners did and
 not just what they said they did-should become a central focus in medical his-
 toriography. Much touted in programmatic statements, this advice has been but
 little put into practice. Within the past decade, however, several historians have
 analyzed medical case records from private and hospital practice, as well as
 pharmacy prescription books, to construct operational accounts of what phy-

 sicians did therapeutically.42 Especially intriguing have been the works of his-
 torians motivated to study therapeutic behavior less by an interest in empirical
 reconstruction than by the proposition that ideas can be fully understood only
 in their relation to action.

 Regina Morantz, working with Sue Zschoche, for example, analyzed the med-

 ical prescribing practices of two late nineteenth-century Boston hospitals, one
 staffed by women physicians and the other by men, to show that male and fe-
 male physicians practiced obstetrics in much the same way. Rhetoric about a
 distinctively feminine, mild therapeutic management was an inaccurate descrip-
 tion of reality. One of the best studies relating medical ideology to bedside ac-
 tivity has been written by Martin Pernick. Analyzing the types of patients who
 did and did not receive anesthesia for major limb surgery during the decades
 after anesthesia was introduced, he demonstrated the practical meaning of sci-

 entific categorizations of patients according to such factors as ethnicity, age, and
 gender. Certainly statistical analyses of patient records must be related to
 knowledge gained from narrative sources, or they will fall prey to the tendency
 of cliometrics to become the new antiquarianism. Nevertheless, the further ap-
 plication of this operational approach is among the most promising ways of un-
 derstanding what scientific beliefs meant to the clinical experiences of practi-
 tioners and patients.43

 Beyond fostering new tacks in evaluating the medical implications of science,
 a self-conscious emphasis on the multiplicity of science's meanings can bring

 42 Erwin H. Ackerknecht, "A Plea for a 'Behaviorist' Approach in Writing the History of Med-
 icine," J. Hist. Med., 1967, 22:211-214; David L. Cowen, Louis D. King, and Nicholas G. Lordi,
 "Nineteenth Century Drug Therapy: Computer Analysis of the 1854 Prescription File of a Burlington
 Pharmacy," Journal of the Medical Society of Newn Jersey, 1981, 78:758-761; and J. Worth Estes,
 "Therapeutic Practice in Colonial New England," in Medicine in Colonial Massachusetts, 1620-
 1820, ed. Philip Cash, Eric H. Christianson, and J. Worth Estes (Boston: Colonial Society of Mas-
 sachusetts, 1980), pp. 289-383.

 43 Regina Markell Morantz and Sue Zschoche, "Professionalism, Feminism, and Gender Roles: A
 Comparative Study of Nineteenth-Century Medical Therapeutics," J. Amer. Hist., 1980, 67:568-588;
 Martin S. Pernick, "A Calculus of Suffering: Pain, Professionalism, and Anesthesia in Nineteenth
 Century American Medicine" (Ph.D. diss., Columbia Univ., 1979). Similarly, therapeutic ideas and
 professional values are interpreted against the backdrop of bedside behavior (informed in part by a
 computer-aided analysis of hospital and private-practice medical case records) in John Harley
 Warner, "The Therapeutic Perspective: Medical Knowledge, Practice, and Professional Identity in
 America, 1820-1885" (Ph.D. diss., Harvard Univ., 1984).
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 new vigor to some of the most hackneyed themes in the historiography of sci-
 ence in American medicine. For example, it suggests that the long-standing view
 that American physicians during the first three quarters of the nineteenth century
 were apathetic about science is much overstated. An elitist perspective of what
 constituted science has led historians to ignore the scientific interests and ac-
 tivities of the larger proportion of the profession and thereby to underestimate
 greatly the extent of American medical interest in science. Looking beyond the
 scattering of American contributions at the cutting edge of medical research to
 what the bulk of practitioners themselves would have regarded as science re-
 veals vigorous and widespread scientific activity among regular physicians.

 Few Americans at mid century had access to the large numbers of hospital
 patients required to objectify the reigning ideal of scientific medicine, which
 turned upon the correlation of systematic clinical observations with pathoana-
 tomical findings made at autopsy. Judged by activity of this type, the barrenness
 of American medical science seems evident. But at the same time a strikingly
 large proportion of American practitioners regularly observed and kept records
 of local meteorology, fluctuating disease conditions, and other changes in the
 natural environment. These physicians, who often did not practice in large cities,
 unmistakably regarded their study of the natural history of diseases in relation
 to their physical and social environments as science, yet this activity has at-
 tracted scant attention from historians. Similarly, while the prevailing caricature
 of medical societies during this period as sociopolitical institutions largely re-
 fraining from scientific activities of universal interest is accurate, historians have
 inadequately recognized the extent to which such societies were centers for cul-
 tivating local knowledge about disease and therapy and thereby served important
 scientific functions for their members.44

 The same departure from an elitist view of science also urges a thoroughgoing
 reconsideration of the notion of American indifference to basic science in the
 context of medicine. The simple fact is that a substantial number of American
 physicians during the nineteenth century pursued natural historical and patho-
 logical research on a local level with the leading objective of understanding the
 patterns of health and disease that immediately confronted them. And while the
 ability to explain the nature and occurrence of a particular locale's diseases had
 a practical dimension, physicians' environmental and epidemiological investi-
 gations must be regarded as in substantial measure basic research by any ca-
 tegorization applicable to a field like medicine. Most of this research was of little
 interest outside the region where it was conducted, but to regard only universal
 knowledge as basic is to ignore the localistic nature of much of nineteenth-cen-
 tury medical science.

 Thus the historian of medicine Richard H. Shryock, who wrote the canonical
 statement of the American indifference argument in 1948, overlooked most of
 the extensive basic science inquiry among American physicians by not casting
 his sights low enough. And while Nathan Reingold's proposal that the question
 of American indifference simply cannot be resolved may be right for the other
 sciences, this is not true of American physicians' pursuits. To understand the

 44 See Ronald L. Numbers and John Harley Warner, "The Maturation of American Medical Sci-
 ence," in Scientific Colonialism, 1800-1930: A Cross-Cultural Comparison, ed. Nathan Reingold and
 Marc Rothenberg (Washington, D.C.: Smithsonian Institution Press, forthcoming).
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 place of this basic science research in American medicine, it will be necessary
 to unrivet our gaze from those few outstanding American contributions to med-
 ical science that attracted international notice and to examine closely the nature,
 motivation, and extent of the scientific enterprise that actually occupied the
 energies of so many ordinary American physicians.45 Of course, even if Amer-
 ican medicine was not distinguished by indifference to basic science, a recogni-
 tion of medical science's multivocality certainly suggests that science occasion-
 ally did speak in a distinctively American dialect worth listening for.

 Emphasizing that thinking physicians sometimes held divergent views of what
 was and was not science also presents a topic like the medical reception of
 bacteriology under a new aspect. There is no recent systematic study of the
 reception of bacteriology into American medicine, though many writings have
 touched upon aspects of this theme. One crucial ingredient in such a study will
 be an appreciation of the diversity of epistemological commitments among Amer-
 ican physicians. The too-frequent equation of scientific medicine with laboratory
 science has tended to make historians regard resistance to bacteriology as re-
 sistance to science. Yet that was not necessarily the case. For nineteenth-cen-
 tury American physicians committed to the ideals of the Paris clinical school,
 for example, the pivot upon which a true science of medicine necessarily rotated
 was an ardent empiricism. Their vehement assaults upon rationalistic systems
 of medical practice inherited from the late eighteenth century and their efforts
 to reconstruct medicine on the foundation of clinical empiricism characterized
 American medicine during the first two thirds of the nineteenth century. Ra-
 tionalism they denounced as an evil that had both misdirected medical practice
 and degraded the profession.

 To practitioners of this mind, bacteriology, and the broader emergence after
 the Civil War of experimental medicine based upon laboratory science, consti-
 tuted a grave threat to the clinical empiricism that defined scientific medicine.
 Just as the germ theory represented to the German physician Rudolph Virchow
 the dangerous delusions of the naturphilosophische medicine of his youth, so
 many Americans saw the rationalism that underlay extrapolations from experi-
 mental physiological and bacteriological findings as a revival of the speculative
 medicine their profession had fought so hard to dismantle. Such physicians were
 neither more nor less scientific than bacteriology's enthusiasts; they were sci-
 entific by other standards.

 A PROGNOSIS

 The historiographic reconstruction of the history of medicine has altered the
 questions asked most frequently about science and medicine but has not dimin-
 ished the net attention to science. The stridency of earlier rhetoric contending

 45 Richard Harrison Shryock, "American Indifference to Basic Science during the Nineteenth Cen-
 tury," reprinted in Medicine in America: Historical Essays (Baltimore: Johns Hopkins Press, 1966),
 pp. 71-89; Nathan Reingold, "American Indifference to Basic Research: A Reappraisal," in Nine-
 teenth-Century American Science: A Reappraisal, ed. George H. Daniels (Evanston, Ill.: North-
 western Univ. Press, 1972), pp. 38-62. See also Shryock, American Medical Research: Past and
 Present (New York: Commonwealth Fund, 1947). To be sure, more also remains to be said about
 the handful of American biomedical heroes from this period, as was demonstrated in Ronald L.
 Numbers, "William Beaumont and the Ethics of Human Experimentation," J. Hist. Biol., 1979,
 12:113-135; and Numbers and William J. Orr, Jr., "William Beaumont's Reception at Home and
 Abroad," Isis, 1981, 72:590-612.
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 that the history of medicine ignores social concerns in its iatrocentric pre-
 occupation with medical science is no longer intellectually or professionally
 conscionable; nor is the countering charge that the social history perspective
 neglects science. The extent to which studies from diverse orientations have
 illuminated different facets of the meaning of science in medicine reveals the
 field's eclecticism to be a strength. Insights will continue to come largely from
 studies that consider science as but one among the many elements that figured
 in health care. At the same time, explicit analyses stressing the multiplicity of
 meanings of science in American medicine certainly could reward the effort:
 there is still no attempt to give a synthetic account of those assorted meanings,
 their weights, and their interactions for orthodox American physicians at any
 given time, much less for the variety of healers and laypersons across time.

 In the next decade, as in the last, most of the scholars who write the history
 of medicine are unlikely to regard their works chiefly as contributions to the
 history of science. Yet there is no doubt that science will remain a leading focus,
 especially as the emerging inclination to study twentieth-century medicine, so
 intermeshed with science and its culture, grows stronger. If the questions asked
 about science and medicine during the past decade are pressed further and a
 wider-ranging history of meanings developed, historians should be led back to
 a closer analysis of the content of medical science by their own research pro-
 gram. On the most fundamental level, consideration of what science meant com-
 mands attention to what it was. Beyond generating a fuller understanding of the
 place of science in a profession so squarely on the interface between the Amer-
 ican public and the authority, image, and products of the natural and social sci-
 ences, such attention should refine and discipline historical discourse. Historians
 who ought to know better continue to speak of "science" and "scientific med-
 icine" as if each term had one concrete, timeless, unambiguous meaning. More
 cautious, qualified use of language, reflecting the fact that science in medicine
 meant many things to different Americans at various times, will encourage the
 elucidation of such meanings instead of closing off inquiry through the use of
 "science" as a catchword.
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