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Abstract: Humanitarian aid in Central Europe after World War I repositioned
both food and food research on a global scale. This essay follows the British sci-
entific delegation that worked in Vienna as part of the food aid program and
shows how the city became a “lab” for international nutrition. Assuming a polit-
ical role, British nutrition experts were motivated to collaborate with local ex-
perts. To examine what internationalism looked like in the lab, the essay recon-
structs the forgotten Viennese NEM system, a scientific theory inwhich foodwas
measured in milk units instead of calories, and demonstrates the unlikely ways
the British researchers adopted it. The exchange of scientific standards between
experts resulted in a series of milk experiments in which human and animal
milks were exchanged and compared. Bearing on historiographic discussions
of standards and internationalism, this case study offers an intervention into
how we connect the history of measurement, international politics, and living
creatures.
In1920, in a hospital in themiddle of the starving city of Vienna, a group of guinea pigs enjoyed
a very unusual diet: human breast milk. Themilk samples, taken frommothers housed in shel-

ters for impoverished families, were intended to serve a scientific inquiry into human milk that
used laboratory animals. This scientific endeavor was far from simple. Gathering the milk was
wasteful, data collection was inconsistent, and, above all, the women involved were reluctant
Alma Igra is a Polonsky Postdoctoral Fellow at the Van Leer Jerusalem Institute, working on the history of food, science, and
animals. Her forthcoming book, The Lion’s Share (University of Chicago Press), examines the rise of scientific nutrition as part
of the British ecological and political global order. Polonsky Academy, 43 Jabotinsky Street, Jerusalem 9214116, Israel; almai@
vanleer.org.il.
Acknowledgments: Research for this essay was supported by grants from Columbia University and the Consortium for History of
Science, Technology, and Medicine. I am grateful to the DHST Commission on Science, Technology, and Diplomacy for en-
couraging me to publish this project and awarding it the Early Career Prize. I would like to thank Deborah Coen, Susan
Pedersen, Guy Ortelano, and Patricia Clavin for numerous conversations about scientific nutrition and British internationalism.
I am also indebted to Freddy Foks, Andrew Seaton, Stephen Mihm, Jordan Katz, and Magdalena Janosikova for talking to me
about milk and standards. Special thanks to the wonderful Max Long, who helped me access some of the materials from the
Wellcome Archives when I was unable to travel to London, and to the anonymous reviewers who provided valuable feedback.

Isis, volume 115, number 2, June 2024.
© 2024 History of Science Society. All rights reserved. Published by The University of Chicago Press for the History of Science
Society. https://doi.org/10.1086/730198

335

mailto:almai@vanleer.org.il
mailto:almai@vanleer.org.il
https://doi.org/10.1086/730198


336 Alma Igra Over Spilt Milk
to collaborate. Even Harriette Chick, the British nutritionist who led the Viennese research
delegation, explained the milk experiment as secondary to her other studies on vitamin deficiency
at the Kinderklinik. It did not lead to decisive results or influential publications, and the scientific
community ignored its existence. But even if the scientific findings of this experiment were un-
derwhelming, its impact on nutrition as an international scientific tool was anything but trivial.
The milk experiment was one part of a British effort to build their first successful collaboration
with experts from the former enemy territory.

While working in Vienna, Chick and her team adopted a local nutrition theory that measured
food according to “milk units” rather than calories, but the metric of the “milk unit” was tricky.
Because milk is a highly variable biomaterial, dependent on the lactating organisms and their
nutrition, milk unit calculations that used an index of “average” milk required constant experi-
ments and comparisons between creatures. The scientific exchange among British and Viennese
experts and the international agenda of interwar humanitarian aid, therefore, is highlighted by
a case study of exchange between some less obvious actors: the material exchange of milk be-
tween women and laboratory animals.

This essay explores the momentum of interwar internationalism that prompted British scien-
tists to travel and experiment elsewhere in the name of humanitarianism and global solidarity.
“Scientific internationalism” changed how science is done, particularly in the complex adoption
of various standards. Themilk exchange is one notable area where we can witness these scientific
processes and the link between objective, universal metrics and the local production of knowl-
edge. To some degree, the fact that humanitarian aid turned Vienna into a new “lab” for scien-
tific experimentation is not surprising. It fits within the framework historians of the international
order outlined for the first half of the twentieth century: that Central Europe was at the heart of
the interwar international order and that humanitarian aid mobilized Britain in new ways.1 This
body of literature paid particular attention to science that was at once a vehicle of international-
ism and a justification for it—enabling global collaboration and revealing the objective truth that
makes the world one.

The laws of nature, like international laws, were supposed to be applicable everywhere. But
as Geert Somsen points out, literature on internationalism largely ignored scientists’ political
agendas, mistakenly portraying them as technocrats. In reality, many of the experts who worked
with international organizations understood their vocation as part of an international ideology,
becoming new scientist-diplomats who shaped the global order.2 This essay follows Chick’s foot-
steps in Vienna from the fall of 1919 to the winter of 1920. It utilizes her diaries and research
notebooks to track the process by which she became an “international expert,” and it showcases
how being an international nutritionist involved social encounters in Central Europe alongside
a mission to spread Western knowledge and build collaboration with local experts, especially
through the development of international—but certainly not apolitical—standards and measures.

What does it mean for science to be “international,” beyond experts’ self-reflections and per-
sonal experiences? Is there a method, a tool, or a set of infrastructures that produced knowledge
1 Peter Becker and Natasha Wheatley, eds., Remaking Central Europe: The League of Nations and the Former Habsburg Lands
(Oxford: Oxford Univ. Press, 2021); Susan Pedersen, The Guardians: The League of Nations and the Crisis of Empire (Oxford:
Oxford Univ. Press, 2015); and Emily Baughan, Saving the Children: Humanitarianism, Internationalism, and Empire (Berkeley:
Univ. California Press, 2021).
2 Geert Somsen, “Science, Fascism, and Foreign Policy: The Exhibition ‘Scienza Universale’ at the 1942 Rome World’s Fair,”
Isis, 2017, 108:769–791. On science as inherently “universal” and an agent of international law see Mark Mazower, Governing
the World: The History of an Idea, 1815 to the Present (New York: Penguin, 2013), Ch. 4; Somsen and Harmke Kamminga,
Pursuing the Unity of Science: Ideology and Scientific Practice from the Great War to the Cold War (London: Routledge,
2016); and Frank Greenaway, Science International: A History of the International Council of Scientific Unions (Cambridge:
Cambridge Univ. Press, 2006).



Isis—Volume 115, Number 2, June 2024 337
differently for these humanitarian British internationalists? To answer such questions, this essay
recovers a strange and largely forgotten episode in the history of international nutrition: at the
time of postwar food aid, when calories were at the peak of their scientific and political influence,
someone had the audacity not only to challenge the well-established caloric system but to win.
While working in Vienna, Chick and her team aimed to replace the caloric system with the
“nutrition milk unit” (Nahrungs-Einheit-Milch or NEM). The NEM standard, developed by the
Viennese pediatrician Clemens von Pirquet, regarded milk as the ideal food; hence all food
products could be assessed by their calculated “milk value.”NEM theory has no role in nutrition
today. Nevertheless, it dictated food aid calculations for both American and British experts in in-
terwar Vienna. The birth of “the foreign policy of the calorie” was hence not linear and, in some
aspects, was reversible.3

In contrast to caloric measurement, which assesses all food products using the same scale,
NEM theory positioned milk as the basis for all food measurements. This material basis for stan-
dardization, as this essay shows, resulted in scientific practices grounded not only in Viennese
science but also materially, in the bodies of the local women and animals used for the experi-
ments. The story of this theory can help us understand the power that local ideas, materials,
and bodies carried even at a time when both science and humanitarianismwere imagined as uni-
versal and internationally applicable. In this way, the history of scientific practice is particularly
useful when considering local traditions in the age of internationalism. Humanitarian aid mobi-
lized the idea of universal human needs, and the subjects of this aid, mostly children, were
stripped of all national, racial, or communal context. But the practice of aid distribution was pro-
foundly local, attached to experts and institutions in a particular time and place, embedded in
one of the most variable, local, and perishable materials on Earth: milk.4

Historians of standards challenge the power held by numbers in the popular imagination as
objective and neutral, highlighting the social, political, and cultural conditions in which measure-
ment is created. Despite the proliferation of literature on standards and measurement in the past
decade, historians have yet to explain the full range of meeting points between standards and liv-
ing things.5 In many cases, animals were the tool for, not the product of, standardization.6 In
3 Nick Cullather, “The Foreign Policy of the Calorie,” American Historical Review, 2007, 112(2):337–364.
4 Liquid milk was a local product even when other food products, including meat, became global commodities, outsourced
from the United Kingdom and across the imperial world system. See Chris Otter, “Milk in Motion: Logistical Geographies in
Twentieth-Century Britain,” Global Food History, 2022, 9:1–25; and Otter, Diet for a Large Planet: Industrial Britain, Food Sys-
tems, and World Ecology (Chicago: Univ. Chicago Press, 2020).
5 The regulation of medical substances and other standards through organisms and tissues was common practice in the 1920s.
For an account of this method in British labs see Derek Bangham, A History of Biological Standardization: The Characterization
and Measurement of Complex Molecules Important in Clinical and Research Medicine: Contributions from the U.K., 1900–1995:
What, Why, How, Where, and by Whom (London: D. R. Bangham, 1999). On standardization of model organisms see Robert E.
Kohler, Lords of the Fly: Drosophila Genetics and the Experimental Life (Chicago: Univ. Chicago Press, 1994); and, more re-
cently, Brad Bolman, ed., “What Right? Which Organisms? Why Jobs?” special issue, Journal of the History of Biology, 2022, 55(1).
Some notable examples of the literature on standards and measurement include Stephen Mihm, “Inching toward Modernity:
Industrial Standards and the Fate of the Metric System in the United States,” Business History Review, 2022, 96(1):47–76;
Emanuele Lugli, The Making of Measure and the Promise of Sameness (Chicago: Univ. Chicago Press, 2019); Edward Gillin
and Fanny Gribenski, “The Politics of Musical Standardization in Nineteenth-Century France and Britain,” Past and Present,
2021, 251(1):153–187; Oliver Schlaudt and Lara Huber, eds., Standardization in Measurement: Philosophical, Historical, and
Sociological Issues (London: Routledge, 2015); JoAnne Yates and Craig N. Murphy, Engineering Rules: Global Standard Setting
since 1880 (Baltimore: Johns Hopkins Univ. Press, 2019); Coreen McGuire, Measuring Difference, Numbering Normal: Setting
the Standards for Disability in the Interwar Period (Manchester: Manchester Univ. Press, 2020); and Vanessa Ogle, The Global
Transformation of Time: 1870–1950 (Cambridge, Mass.: Harvard Univ. Press, 2015).
6 Despite extensive scholarship on standards, including standard animals and animals as living standards, there is very little schol-
arship on internationalism at this meeting point of standards and organisms. A crucial exception to this gap is Robert Kirk’s study
on international laboratory practices: Robert G. W. Kirk, “A Brave New Animal for a Brave New World,” Isis, 2010, 101:62–94.
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the case of nutrition research in Vienna, guinea pigs operated much like a standardized glass
container.7

The focus on the NEM not only offers an opportunity to recover a “road not taken” in the
history of nutrition, in which milk units replaced the calorie; it also presents a concrete way to
examine the unmaking of politicized scientific topics. The League of Nations Health Organisa-
tion (LNHO) promoted an idea of health as a technical, rather than a political, field of knowl-
edge.8 The tension between the technical and the political characterized many aspects of global
health in the twentieth century, and nutrition moved between political and technical debates
in puzzling ways. For example, while blockades were political, the vitamin deficiencies that
populations developed after a blockade were merely “technical.” British nutritional research
in an arena of international attention such as Vienna, therefore, shows how the national and
the international enhanced each other and how technical knowledge and political power were
co-constructed.9

WHY V IENNA ? A NEW LAB FOR NUTR I T IONAL SC IENCE
The British study of food in the Kinderklinik was part of a large-scale food relief program that
operated across Central and Eastern Europe after the Great War. Like many postwar projects,
this aid program started during the war, when the Allied Powers collaborated to prevent starvation
andHerbert Hoover established American food relief.10 In the last year of the war, the Allied Pow-
ers speculated that Vienna might be the epicenter of European hunger: by 1917, men in Vienna
consumed as few as 830 calories a day; by the end of the war, 91 percent of Viennese school-
children were reportedly malnourished.11 After the war, food aid expanded in both financial
and geographical scope, targeting Europe’s starving children. It united groups with interests in
postwar aid and the global status of Central Europe: the American Relief Administration
(ARA), directed by Hoover, the European Children’s Fund (which emerged from the same or-
ganization), the European Relief Council, the Red Cross, the American Friends Service Com-
mittee, the YMCA, the Jewish Joint Distribution Committee, and the British FoodMission. Op-
erating at the intersection of American and British humanitarian foundations, private donors,
congressional programs, and religious missions, food aid ranged from Finland to Italy and across
France to Bulgaria (and later, in a slightly different structure, into Russia). The American finan-
cial investment in this project was extraordinary and, as historians have noted,marked a paradigm
7 Kijan Espahangizi, “Science in Glass: Material Pathologies in Laboratory Research, Glassware Standardization, and the (Un)Natural
History of a Modern Material, 1900s–1930s,” Isis, 2022, 113:221–244.
8 Paul Weindling, “Social Medicine at the League of Nations Health Organisation and the International Labour Office Com-
pared,” in International Health Organisations and Movements, 1918–1939, ed. Weindling (Cambridge: Cambridge Univ. Press,
1995), pp. 134–153; and Iris Borowy, Coming to Terms with World Health: The League of Nations Health Organisation, 1921–
1946 (Frankfurt am Main: Lang, 2009).
9 Pauline M. H. Mazumdar, “The State, the Serum Institutes, and the League of Nations,” in Evaluating and Standardizing
Therapeutic Agents, 1890–1950, ed. Christoph Gradmann and Jonathan Simon (London: Palgrave Macmillan, 2010), pp. 118–
138.
10 American aid in Europe started with relief of Belgium and expanded during the war. For more on the politics of aid during the
war and the challenges Hoover faced once the United States sent troops to Europe see Barry Riley, The Political History of Amer-
ican Food Aid: An Uneasy Benevolence (Oxford: Oxford Univ. Press, 2017), Ch. 2.
11 Maureen Healy, Vienna and the Fall of the Habsburg Empire: Total War and Everyday Life in World War I (Cambridge:
Cambridge Univ. Press, 2004), p. 31. These figures are based on studies conducted by Clemens von Pirquet and Hans
Loewenfeld Russ, indicating not just the hunger in Vienna but also the international interest and scientific investment in scru-
tinizing the city’s conditions. As Mary Cox argues, reports of starvation in Germany did not make the same international splash,
and numbers might have been underestimated and underreported: Mary Elisabeth Cox, Hunger in War and Peace: Women and
Children in Germany, 1914–1924 (Oxford: Oxford Univ. Press, 2019).
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shift in the perception of global food security as a way to secure social stability.12 Food was part
of governance decades before the interwar era, but the rise of humanitarianism and liberal inter-
nationalism immediately after the war lent it new urgency and new political capacities.13

The new age of food policy was also a new age for food science, with nutritionists gaining
more authority and traveling to new places, including former enemy territories. ARA reports re-
peatedly highlighted the importance of scientific food management in this relief. The British
Command Papers on economic conditions in Central Europe encouraged “measures of relief ”
through universalized nutritional measurements.14 To rebuild Europe, then, not onlymoney but
also knowledge had to be cultivated. Nutrition experts, many of whom already worked with aid
agencies, determined who should be fed, how, and with what. Former enemies became subjects
of humanitarian solidarity and, in some cases, partners in scientific endeavors. Food science de-
veloped greatly during the war, but only after the war did new meeting points for nutritional re-
search, such as Vienna, emerge.15 Like the “boots on the ground” style of warfare, nutritionists
had a “tubes in the lab” immersion in postwar scientific work in Central Europe.

Although Vienna was not the only place where British humanitarians aided starving popula-
tions, it was the only site where British nutritionists conducted ambitious vitamin research.
Vienna’s unique status in 1919 not only made it suitable for vitamin studies but also impacted
the trajectory of this line of inquiry. First, the work in Austria was led predominantly by British
charities, throughQuaker societies and the British Director of Relief.16 Second, the Vienna feed-
ing program built on established local infrastructure, particularly modern pediatric hospitals with
connections to research centers in the American Northeast. Mass feeding was constructed for the
mass feeding of children, which was typical of postwar humanitarian efforts more broadly.17 Last,
12 Frank Trentmann, “Coping with Shortage: The Problem of Food Security and Global Visions of Coordination, 1890s–1950,”
in Food and Conflict in Europe in the Age of the Two World Wars, ed. Trentmann and Flemming Just (New York: Springer,
2006), pp. 13–48; Ian Tyrrell, Reforming the World: The Creation of America’s Moral Empire (Princeton, N.J.: Princeton Univ.
Press, 2010); Riley, Political History of American Food Aid (cit. n. 10); and Alice Weinreb, Modern Hungers: Food and Power in
Twentieth-Century Germany (Oxford: Oxford Univ. Press, 2017), pp. 13–48. On tension between American and British aid see
Tammy M. Proctor, “An American Enterprise? British Participation in U.S. Food Relief Programmes (1914–1923),” First World
War Studies, 2014, 5(1):29–42.
13 On nutrition as part of German biopolitics in the twentieth century and the impact of Max Rubner, developer of the calorie
system, on national policies see Corinna Treitel, “Max Rubner and the Biopolitics of Rational Nutrition,” Central European
History, 2008, 41:1–25. Treitel also mentions prewar transnational scientific collaborations in nutrition. On Rubner’s role as
a political consultant and researcher in Germany’s food policy during the war see Daniel Schmidt, “Zwischen Expertise und
Propaganda: Max Rubner und die Kriegsernährung im Ersten Weltkrieg,” in Arbeit, Leistung und Ernährung, ed. Theo Plesser
and Hans-Ulrich Thamer (Berlin: Steiner, 2012), pp. 237–262. On nutrition and governance in the United States, the United
Kingdom, and France see Dana Simmons, Vital Minimum: Need, Science, and Politics in Modern France (Chicago: Univ. Chi-
cago Press, 2015); Nick Cullather, The Hungry World (Cambridge, Mass.: Harvard Univ. Press, 2011); and David Smith, ed.,
Nutrition in Britain: Science, Scientists, and Politics in the Twentieth Century (London: Routledge, 1997), Ch. 2. On the rise
of nutrition as an international field see Elizabeth Neswald, “Strategies of International Community-Building in Early Twentieth-
Century Metabolism Research: The Foreign Laboratory Visits of Francis Gano Benedict,” Historical Studies in the Natural Sciences, 2013,
43(1):1–40; and Josep L. Barona, The Problem of Nutrition: Experimental Science, Public Health, and Economy in Europe, 1914–
1945 (Brussels: Lang, 2010).
14 Bruno Cabanes, The Great War and the Origins of Humanitarianism, 1918–1924 (Cambridge: Cambridge Univ. Press, 2013),
pp. 189–247 (on ARA reports); and British Command Papers, Miscellaneous No. 6 (1920): Economic Conditions in Central
Europe (II), Vol. 51, Cmd. 641 (1920).
15 On the American shift from religious missionaries to scientific humanitarianism and the effort to collaborate with local med-
ical staff see Klaus Petersen, John Stewart, and Michael Kuur Sørensen, eds., American Foundations and the European Welfare
States (Odense: Univ. Press Southern Denmark, 2013).
16 The London and Philadelphia Friends allocated the work between them: the Americans led the work in Germany, and the
British led the work in Austria. See Proctor, “American Enterprise?” (cit. n. 12).
17 Baughan, Saving the Children (cit. n. 1); Siân Roberts, “Exhibiting Children at Risk: Child Art, International Exhibitions, and
Save the Children Fund in Vienna, 1919–1923,” Paedagogica Historica, 2009, 45(1–2):171–190; and Dominique Marshall, “The
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the sheer degree of hunger and malnutrition in Vienna, resulting from a combination of block-
ades, a failing agricultural system, and the collapse of trade, made it suitable for scientific food
research. The Hungerkatastrophe in Vienna was particularly extreme and received much inter-
national attention, in the media as well as in diplomatic circles, which made feeding Vienna,
more than any other European city, a mission of global solidarity and international economic
regulation.18

These conditions made Vienna the ideal “lab” for British humanitarian nutrition between
1919 and 1921. As soon as the food relief program began, the British Accessory Food Factors
Committee sent its first scientific delegation there with the primary goal of treating rickets, a bone
deformation condition associated with nutritional deficiencies that affected many Viennese in-
fants and children.19 Known as “the English disease,” rickets had interested British medical pro-
fessionals for nearly half a century before this delegation was sent out, and they were yet to agree
on its etiology. While some, mostly in London and Cambridge, believed that it was a nutritional
disease, others, notably in Glasgow, argued that rickets could be either viral or environmental,
associated with poverty, crowded industrial cities, and urban decay. Going to Vienna, the British
Medical Council concluded, would benefit both Vienna and London, putting recent work on
rickets to a “practical test” by applying treatment methods to human subjects for the first time.20

The research was cosponsored by the Lister Institute and the British Medical Council; it initially
included only Chick and one assistant, the Australian pathologist Elsie Dalyell.

The Vienna initiative was Chick’s idea, and she organized it as the Accessory Food Factors
Committee’s secretary. In addition to her scientific interest, Chick had a personal and professional
network in the city. She had worked in the Hygiene Institute in 1904, was fluent in German, and
had regularly visited the city before the war. She adored its music scene and documented her visits
to the opera in her diary. In addition, her sister Mary joined the relief mission in Vienna.21 Chick
did not have a similar attachment to other hungry cities in Europe, and although she visited feed-
ing centers in Poland and Germany Vienna was her natural choice.

BR I T I SH INTERNAT IONAL SC IENCE : BR ING ING THE V I TAM INS EAST
Two days after the Treaty of Saint-Germain sealed the fate of Vienna in the dissolved Austrian-
Hungarian Empire, Harriette Chick arrived to begin the experiment on nutritional deficiencies.
Construction of Children as an Object of International Relations: The Declaration of Children’s Rights and the Child Welfare
Committee of League of Nations, 1900–1924,” International Journal of Children’s Rights, 1999, 7(2):103–148. The centrality of
Vienna as a site for nutritional research, as Michael Burri argues, was enabled by prewar connections between the head of the
Kinderklinik and American and international foundations: Michael Burri, “Clemens Pirquet: Early Twentieth-Century Scientific
Networks, the Austrian Hunger Crisis, and the Making of the International Food Expert,” in Remaking Central Europe, ed. Becker
and Wheatley (cit. n. 1), pp. 39–70. John Stewart argues that Austrian hospitals and medical experts shaped many American pro-
grams in the area: John Stewart, “The Commonwealth Fund of New York and Child Health in Austria in the 1920s,” in American
Foundations and the European Welfare States, ed. Petersen et al. (cit. n. 15), pp. 19–32.
18 Ernst Langthaler, “Dissolution before Dissolution,” in Environmental Histories of the First World War, ed. J. R. McNeill et al.
(Cambridge: Cambridge Univ. Press, 2018), pp. 38–61; and Patricia Clavin, “The Austrian Hunger Crisis and the Genesis of
International Organization after the First World War,” International Affairs, 2014, 90(2):265–278. British emphasis on Vienna
as the site of European reconstruction is evident in the words of the British consular officer Sir Francis Oppenheimer: “many vast
schemes of reconstruction have to be considered . . . [but] there can be few with a claim as serious as that of Austria” (ibid., p. 266
n 5).
19

“Accessory food factors” was the term for what we now know as vitamins.
20

“The Food of Europe,” British Medical Journal, 1919, 2(3072):640–641. Rickets is now explained as a condition of vitamin D
deficiency, but this was not the consensus in the 1920s—not in the United Kingdom and certainly not worldwide. On the Glas-
gow school of rickets treatment see Kenneth J. Carpenter, “Harriette Chick and the Problem of Rickets,” Journal of Nutrition,
2008, 138(5):827–832.
21 Mary Chick tried to facilitate the adoption of Austrian children by British families: Carbons of Mary Chick’s letters to Mr. and
Mrs. Ensor, PP/CHI/B/6, Wellcome Library Archive, London (hereafter cited as WLA).
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Chick and her team wanted to bring the study of vitamins east, as this field was marginal in the
German-speaking scientific community of the time. Despite a growing interest in nutrition, po-
litically and scientifically, German scholars were focused on metabolism studies—and particu-
larly on the difference between the different macronutrients: fats, proteins, and carbohydrates.22

Scientists in Vienna, too, were interested in energy and the connection between energy andmac-
ronutrients, not the microscopic “accessory”materials that fascinated their British and American
counterparts.23 British nutritionists had been developing knowledge about rickets for several
years, and the Accessory Food Factors Committee was keen to explore the link between this dis-
ease and nutrition using human subjects in Vienna.24

By bringing vitamins east, the Accessory Food Factors Committee also hoped to bring vita-
mins back home. Even though vitamins were “discovered” in Britain before the war, they were
repeatedly contested and rediscovered in different scientific circles. While certain scientists, es-
pecially at Cambridge and the Lister Institute, saw vitamins as the future of nutritional research,
many of their colleagues had different agendas. The controversy between a biomedical approach
to food, in which food quality and vitamin composition mattered even in microscopic amounts,
and the thermodynamic approach to food, in which energy and food quantity were centered, was
characteristic of nutritional research in Britain before and during the war.25 The Accessory Food
Factors Committee, which was formed during the last year of the war, advocated for vitamins to
take center stage in nutritional research, labeling this plan “the new knowledge of nutrition.” Part
of their goal in sending the British delegation to Vienna was to convince their colleagues back
home that, despite the small doses in which vitamins were consumed, their impact on health
was crucial.26

Arriving in Vienna brimming with ambition, Chick was frustrated when she realized how
little local experts cared about her vitamin gospel. Most Viennese physicians did not link nutri-
tion to bone deformation and tooth loss, two of the most common symptoms of rickets. The
22 The study of energy and macronutrients was polarizing in Germany. Moving to nutrition from chemistry, Justus Liebig fo-
cused on the unique power of protein. The next generation of nutritionists developed the physiological approach to nutrition
and challenged Liebig by arguing that protein and other sources of energy are interchangeable. The most influential scholar
in this turn was Max Rubner. Vitamins only became an influential field of study in the mid-1920s. See Corinna Treitel, “Nu-
tritional Modernity: The German Case,” Osiris, 2020, N.S., 35:183–203.
23 Burri, “Clemens Pirquet” (cit. n. 17). In the German context, Corinna Treitel distinguishes between “New Nutritionists”
(who emphasized macronutrients and the caloric value of food) and “Newer Nutritionists” (who emphasized the importance
of micronutrients such as minerals and vitamins): Corinna Treitel, Eating Nature in Modern Germany: Food, Agriculture,
and Environment, c. 1870 to 2000 (Cambridge: Cambridge Univ. Press, 2017), p. 4 n 10. On the difference between German
and British approaches to vitamins see Mikuláš Teich, “Science and Food during the Great War: Britain and Germany,” in The
Science and Culture of Nutrition, 1840–1940, ed. Harmke Kamminga and Andrew Cunningham (Leiden: Brill, 1995), pp. 213–234.
24 British scientists started working with vitamins as an “explanatory device” years before these substances were fully explored.
Vitamins gained meaning, politically and economically, long before they were isolated in labs. See Harmke Kamminga, “Vita-
mins and the Dynamics of Molecularization: Biochemistry, Policy, and Industry in Britain, 1914–1939,” in Molecularizing Bi-
ology and Medicine: New Practices and Alliances, 1920s to 1970s, ed. Soraya de Chadarevian and Kamminga (Amsterdam:
Harwood, 1998), pp. 83–106; and Robyn Smith, “The Emergence of Vitamins as Bio-Political Objects during World War I,”
Studies in History and Philosophy of Biological and Biomedical Sciences, 2009, 40(3):179–189. On the economic and cultural
power of vitamins in the U.S. context see Rima Apple, Vitamania: Vitamins in American Culture (New Brunswick, N.J.: Rutgers
Univ. Press, 1996).
25 James Vernon, Hunger: A Modern History (Cambridge, Mass.: Harvard Univ. Press, 2007), pp. 89–91.
26 Harriette Chick and Margaret Hume, “The Work of the Accessory Food Factors Committee,” British Medical Bulletin, 1956,
1(1):5–8. Using “new knowledge” and “newer knowledge” as codes for vitamin research began with American scholars in 1918
and became a common practice among British nutritionists and in reports of the Medical Research Council. See Elmer Verner
McCollum, The Newer Knowledge of Nutrition: The Use of Food for the Preservation of Vitality and Health (New York: Mac-
millan, 1918).
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growing despair recorded in Chick’s diaries was not usually related to her interactions with
severely ill children but, rather, to the reluctance of her colleagues to adopt the vitamin theory.
Chick’s notes include accounts of “exquisite”musical events but mainly document how she “got
through these days somehow” or, as she grimly admits, “tried to forget my Birthday.”27 She made
countless appointments in attempts to persuade local doctors at various feeding centers, most of
them in vain.

The only individuals who received her with open arms were part of a different kind of gospel:
the Friends. British Quakers constituted most of her early social and professional circle: Chick
stayed with the Friends when her hotel room at the Astoria was unavailable and met them reg-
ularly for tea and cultural events. Soon she collaborated with leading actors in the British Mis-
sion, through whom she met some of the most prominent figures in postwar humanitarian cir-
cles, including Hilda Clark, Thomas Cunninghame Burt, and William Goode. Even though
her scientific delegation was officially supported only by the Medical Research Council (MRC)
and the Lister Institute, her time in Vienna also encouraged the Friends to invest money in her
studies.28

In medical circles, Chick could find only one local colleague interested in vitamins as early
as the fall of 1919. Professor K. E. Wenkebach, a Dutch scholar who had relocated to Vienna
before the war, studied beriberi and nutrition in Batavia. Chick befriended Wenkebach, and a
few weeks later he introduced her to Clemens von Pirquet, a well-known pediatrician who de-
veloped nutrition theories before and during the war. His work gained influence as part of the
food-aid programs and attempts to use scientific standards for food distribution. Pirquet’s nutri-
tional approach, published in the four-volume System der Ernährung, consisted of two tools that
helped facilitate the feeding program: the Pelidisi and the NEM.29 The Pelidisi was a body mea-
surement index in which a child’s sitting height was used to determine who might need extra
feeding.30 The NEM, an evaluation of food based on the nutritional value of milk, was used
to determine how much food one should get. Even though the Pelidisi was ultimately more in-
fluential than theNEM (Pelidisi measurements were used in food aid across Central and Eastern
Europe and were included in international protocols up to the 1930s), the two tools were used
together in Vienna to answer the two most urgent questions of food aid: who should be fed and
how much food they should receive.31

Like most of his colleagues in Vienna, Pirquet was not interested in food quality or vitamins
but in the amount of energy children needed to survive. His first encounters with Chick relied
27 Harriette Chick diary, 6 Jan. 1920, PP/CHI/A/1/3, WLA.
28 The MRC changed both its activities and its name during Chick’s work in Vienna. It operated as the Medical Research Com-
mittee until 1919 and was then reconstituted as the Medical Research Council. I use the abbreviation “MRC” throughout the
essay to refer to both bodies.
29 Chick records the introduction to Pirquet in Chick diary, 13 Sept. 1919, PP/CHI/A/1/3, WLA. Pirquet’s four volumes were
published between 1917 and 1920: Clemens von Pirquet, System der Ernährung (Berlin: Julius-Springer, 1917–1920). An En-
glish version was published in 1922: Clemens Peter Pirquet von Cesenatico, An Outline of the Pirquet System of Nutrition (Phil-
adelphia: Saunders, 1922). (Some of Pirquet’s work in the United States is published under the name “Clemens Peter von
Pirquet” or “Clemens Peter Pirquet von Cesanatico.”)
30 Mary Elizabeth Cox, “L’indice Pelidisi (1920–1921): Une réévaluation contemporaine d’un indicateur nutritif oublié,” in Les
fronts intérieurs européens: L’arrière en guerre (1914–1920), ed. Laurent Dorner and Stéphane Le Bras (Rennes: Presses Univ.
Rennes, 2018), pp. 179–196. “Pelidisi” is an abbreviation: Pe (pondus decies, ten times the weight), Li (linear function, convert-
ing the weight to cube root), Di (division), and Si (sitting weight).
31 Much like the NEM, the Pelidisi challenged established standards in the measurement of body mass and height. Children
were measured by their sitting height, not standing, and their Pelidisi number was calculated to include a clinical assessment
of general health, which Pirquet called “sacratama.” See Burri, “Clemens Pirquet” (cit. n. 17); and Cox, “L’indice Pelidisi
(1920–1921).”
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on personal connections rather than a shared research agenda. She admired his systematic
approach to data collection, and he appreciated her scientific rigor, even though he was not
yet persuaded that vitamins mattered. However, Pirquet was open to the idea of vitamins because
he thought that a different condition, scurvy, was related to inadequate nutrition (even if not
solely caused by it).32 Chick began some preliminary experiments with vitamin C in the Kinder-
klinik in the fall of 1919, dedicatingmuch of her energy to promoting vitamin knowledge among
local experts through public talks and publications in German medical journals. For several
months she worked on what she called in her diary “the scurvy manifesto,” a lecture in German
that summarized vitamin research in Britain. Pirquet invited her to deliver her lecture to the
pediatric association in January 1920, and it was soon published in the Wiener Medizinische
Wochenschrift.33

Chick built her collaboration with Pirquet carefully, choosing methods that added vitamin
research to the already established routines of the Kinderklinik. For example, one standard feed-
ing practice at Pirquet’s hospital was to add sugar to milk to boost its nutritional value. Pirquet
explained this technique in economic terms. The Austrian-Hungarian economy, he argued,
was sugar-exporting and fat-importing. To balance the beet sugar surplus, nutritionists should
add more sugar and less fat to diets. Chick used this procedure to make simple vitamin experi-
ments part of the hospital’s protocol, infusing vitamin-rich materials—cabbage juice and tomato
juice—into the milk provided to the children.34 Even before she could prove that this addition of
vitamin C was important, adding vegetable juice to adjust the value of milk was an easy sell.

The attempt to cure rickets at the Kinderklinik was also an attempt to prove that the disease
was associated with nutrition. Likemany of his counterparts in Europe, including Leonard Find-
lay from Glasgow, Pirquet believed that rickets was an infectious disease caused by an unknown
germ or bacteria. This approach led to practices that ran counter to Chick’s plans: instead of look-
ing for substances that children were not getting, Kinderklinik doctors tried to find the materials
that “infected” them; and instead of bringing the sick children into one feeding center and mon-
itoring their diets, the Kinderklinik pushed to isolate them in different wards. As he later noted,
Pirquet “imagined rickets to be a disease comparable to some extent with tuberculosis.”35

When Chick began her work at the Kinderklinik, Pirquet was interested in inadequate nutri-
tion as one of the conditions that intensified symptoms of rickets, but he did not see it as the
cause. One year before he invited Chick to deliver her “scurvy manifesto,” he began to discuss
the relevance of nutrition to rickets with his colleagues at the Gesellschaft für Innere Medizin
und Kinderheilkund. Minutes from the meeting show that Pirquet contended that the rise of
rickets in 1918–1919 had to do with poor nutrition and restrictions on cod-liver oil imports, even
though it was not primarily a nutritional disease. He did not refer to Chick in this meeting, nor
32 Scurvy is now considered a result of vitamin C deficiency. Many scientists thought it was caused by nutritional deficiency
centuries before vitamin research. See Jonathan Lamb, Scurvy: The Disease of Discovery (Princeton, N.J.: Princeton Univ. Press,
2018).
33 Harriette Chick, “Die Rolle der Vitamine in der Ernährung (Vortrag in der Sitzung der Gesellschaft für innere Medizin und
Kinderheilkunde vom 22. Jänner 1920),” Wiener Medizinische Wochenschrift, 1920, 70:411. In her diary Chick noted that,
much to her surprise, she “got through the lecture somehow + it was a success”: Chick diary, 22 Jan. 1920, PP/CHI/A/1/3, WLA.
34 Regarding the addition of sugar to diets see Clemens Peter Pirquet von Cesanatico, Contributions to Modern Pediatrics, Gen-
eral Collection, Beinecke Rare Book and Manuscript Library, Yale University, New Haven, Connecticut, GEN/MSS/File168/
VII “Calories and Nems.” The vegetable juice experiment replicated some of the work Chick and her colleagues conducted on
soldiers’ diets in the Mesopotamian Campaign during World War I. See Chick diary, 8 Jan. 1920, PP/CHI/A/1/3, WLA; and
Chick diary, 12 June 1917, PP/CHI/A.1/2, WLA.
35 Medical Research Council, Studies of Rickets in Vienna, 1919–22: Report to the Accessory Food Factors Committee Appointed
Jointly by the Medical Research Council and the Lister Institute (London: H. M. Stationary Office, 1923), p. 5.
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did he mention the work that had begun to take place in his hospital. Nevertheless, he had al-
ready incorporated some of her theories into his.36

The collaboration between Chick and Pirquet was gradual, tentative, and fragile, not only
because Pirquet’s nutritional theory did not account for vitamins but also because he challenged
parts of the British perception of energy. Pirquet insisted that the calorie was a misleading way
to discuss nutritive input because it measures food burnt in a calorimeter, ignoring the various
differences between the calorimeter and the human body. His alternative was to measure food
through food—the NEM—not through abstract units of heat, and the basis for his system was
what he understood as the basic human food: milk.

STANDARDS OF INTERNAT IONAL SC IENCE : BR ING ING THE NEM WEST
Two standards dictated postwar international aid in 1919: the calorie and the dollar. The Vienna
Hungerkatastrophe, a pivotal moment in international politics, led to a new relationship between
finance and food, as short-term food aid catalyzed a long-term economic stabilization effort.37

American Relief Administration reports summarized their work in tables: howmany dollars were
given to each city to buy how many metric tons of food; and how many calories’ worth of food
were distributed per meal. Dollars were converted seamlessly to marks, zolotniks, and calories.
Caloric measurements and monetary measurements worked as a form of commensurability.38

Pirquet’s NEM system of nutrition rejected the calorie at its scientific and political prime.
The calorie, a system of measurement that defined the energetic value of food through the heat
it generated when burnt in calorimeters, was developed in Germany byMax Rubner and gained
popularity during the last decade of the nineteenth century. By the interwar period the calorie
dominated food research across Europe and the United States.39 Pirquet’s rejection of the calorie
was even more extraordinary when considering his American ties. Pirquet was what Chick de-
scried as a “nobleman of cosmopolitan sympathies”—a renowned international scholar who
served as chair of pediatrics at Johns Hopkins and was a Rockefeller Fellow before the war.40

Throughout his work in the Kinderklinik, he corresponded with colleagues in Paris, Philadel-
phia, and New York. When he presented his objections to the caloric system, he was no stranger
to American science or American food measurement.

Yet Pirquet found the caloric system lacking because it ignored the fact that the human body
does not work like a calorimeter. He expressed this critique most clearly to American audiences.
In a series of lectures at Yale, Pirquet noted the absurdity of a measurement that overlooks
36
“Gesellschaft für Innere Medizin und Kinderheilkunde in Wien (Pädiatrische Sektion): Sitzung vom 13. März 1919

(Offizielles Protokol),” Wiener Medizin. Wochenschr., 1919, 69:1478–1484.
37 Clavin, “Austrian Hunger Crisis” (cit. n. 18).
38 Tables compiled by American aid organizations showed the conversion of dollars to various commodities in aid and later con-
verted food weight to calories and local currency (e.g., zolotniks). Reports on Austria used the same tables but switched to NEM
calculations. See, e.g., Frank M. Surface and Raymond L. Bland, American Food in the World War and Reconstruction Period:
Operations of the Organizations under the Direction of Herbert Hoover, 1914 to 1924 (Stanford, Calif.: Stanford Univ. Press,
1931), pp. 402, 763; American Relief Administration Bulletin, 1923, Ser. 2, no. 33–37, p. 37; and American Relief Administra-
tion, Three Years Work of the American Relief Administration in Austria (Vienna: Weiner, 1922), p. 4.
39 Cullather, “Foreign Policy of the Calorie” (cit. n. 3); Anson Rabinbach, The Human Motor: Energy, Fatigue, and the Origins
of Modernity (Berkeley: Univ. California Press, 1992); and J. A. McLean and G. Tobin, Animal and Human Calorimetry (Cam-
bridge: Cambridge Univ. Press, 2007). On American calorimeters and the work of Wilbur Atwater, who developed calorimetry
studies, see Cullather, Hungry World (cit. n. 13), Ch. 1. On the controversy over the calorie, which continues today with mul-
tiple units such as the gram calorie and the kilo calorie, see Marion Nestle and Malden Nesheim, Why Calories Count: From
Science to Politics (Berkeley: Univ. California Press, 2012).
40 Harriette Chick, Margaret Hume, and Marjorie MacFarlane, War on Disease: A History of the Lister Institute (London:
Deutsch, 1971), p. 156.
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metabolism: “coal, for instance, is wonderfully rich in calories . . . but it has no food value.”
Pirquet’s pediatric perspective led him to argue that, just as the diet fed to infants gradually re-
placed milk with solid foods, scientists could calculate every food product according to its milk
value. Milk, in his estimation, was the food that human bodies absorb most fully, and using it as
a benchmark for all digestible food products would prevent the mistakes of a method in which
coal could be considered nourishing.41 The process of understanding all types of food and how
they are digested in the human body was not complete, said Pirquet, given that nutritionists had
yet to understand fully the physiological value of each food product. In the meantime, milk
should be the basis formeasuring all human nutrition, in infancy and adulthood alike.42 Pirquet’s
focus onmilk and the idea of one “primary food” that is high in protein stands in sharp contrast to
earlier works on calories in the German-speaking world. Pushing back against some of their
teachers and mentors, who argued that protein was the only macronutrient that the body metab-
olizes duringmuscular work, the new generation of German nutritionists explored the possibility
that all macronutrients could be sources of energy. In other words, Rubner developed the caloric
measurement to show that protein was not exceptional and to put proteins, fats, and carbohy-
drates on the same scale. Pirquet rejected this idea and turned back to the idea of “primary” food
through the question of digestion and his pediatric observations on milk and infant feeding. In
his account, while calories provided abstract numbers that represented food energy value, the
NEM sought numbers that represented both the food and what could happen to it in the human
body.

The NEM, therefore, differed from the calorie in its intention, its rationale, and its associated
practice. Themain principle of nutritional measurement in NEM theory—using one food prod-
uct to evaluate all other foods—relied on the work of the German agricultural scientist Oskar
Kellner. Kellner used starch units to measure energy in animal feeding, and Pirquet praised
this concept but argued that milk is more suitable than starch “as it is the first food we give human
beings.”43 Unlike caloric measurement, which assigned abstract numbers to all food items, NEM
theory used an organic unit for measurement. As a result, part of the practice of the NEM was a
constant calculation of the average value of milk. The NEM and the Pelidisi shared a conceptual
base of statistical models of measurement. The Pelidisi used anthropometric indexes to compare
each child’s size with the average. In NEM theory, the milk unit considered statistical variations
of different kinds of milk (human and animal, or the same species in different climates and diets)
to find its average nutritional value. Pirquet’s point of comparison was yet another standard based
on animals: horsepower. Just as every individual horse might have different power, every individual
milk could have a different nutritional value; but the theoretical average was, he argued, a helpful
way to evaluate food.44 This approach was deeply antithetical to the motivation of British and
American nutritionists in the 1920s and 1930s, who sought to turn food into abstract, universal
units and promoted the calorie/dollar nexus.
41 Pirquet von Cesanatico, Contributions to Modern Pediatrics (cit. n. 34), pp. 2, 4. Pirquet was not alone in believing that milk
was the “ideal” food. In the 1920s–1930s, milk reached peak popularity as the basis of “welfare foods” and a way to feed the
starving classes. The perception of milk as an ideal food was a cultural shift as much as a scientific one. See E. Melanie Dupuis,
Nature’s Perfect Food: How Milk Became America’s Drink (New York: New York Univ. Press, 2002); and Deborah Valenze,Milk:
A Local and Global History (New Haven, Conn.: Yale Univ. Press, 2011), Ch. 13.
42 Pirquet von Cesanatico, Contributions to Modern Pediatrics. Oskar Kellner, an agricultural scientist, calculated the calories in
every gram of starch and offered this as the basic unit for the evaluation of animal food. Unlike Pirquet, however, Kellner never
saw his work as a challenge to the calorie and did not detail the conceptual problems of calorie and energy measurement. See
Oskar Johann Kellner, The Scientific Feeding of Animals, trans. William Goodwin (New York: Macmillan, 1910).
43 Pirquet von Cesanatico, Contributions to Modern Pediatrics, p. 2.
44 Cox, “L’indice Pelidisi (1920–1921)” (cit. n. 30). On the rise of biostatistics and anthropometry in the German-speaking med-
ical world see Cox, Hunger in War and Peace (cit. n. 11).
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Pirquet’s rejection of the caloric system, then, could have jeopardized his collaboration
with Hoover’s feeding program, which relied on calories, but his American colleagues were
quick to brush it off. Determined to collaborate with local experts, they saw Pirquet, despite
his anti-calorie stance, as a promising Viennese contact. Although the American Relief Admin-
istration was not excited about the NEM, they considered it “highly scientific” and agreed to in-
clude it in their aid program as a way to guarantee other collaborations with Pirquet. Pirquet rec-
ommended that a school child’s meal equal 1,000 NEM, roughly 1 liter of milk. In some
American reports, this calculation was simply converted back to calories.45 In fact, several Amer-
ican nutritionists considered the NEM another way to count calories, with “new terminology.”46

Although Pirquet himself insisted on the NEM as a critique of, and alternative to, the calorie, his
American counterparts were indifferent to his intervention. They interpreted it as an equivalent
way to present caloric measurement.

The NEM system grew highly influential in some spheres—with American and international
foundations using it as the standard for humanitarian feeding, incorporating it into their calcu-
lations, and trusting Pirquet to manage the programs—yet failed to gain recognition in others.
Medical specialists, in particular, did not see much scientific merit in assessing food according
to milk units. German scientific journals were not very interested in the NEM and referred to it
as the least impressive aspect of the work of an otherwise extraordinary scientist. They described it
as a convenient way to handle the big feeding operation, not as a valuable intellectual contribu-
tion. This perception was mirrored in a pun in the Viennese comic magazine Die Muskete:
“Welcher Unterschied ist zwischen der amerikanische Massenausspeisung und den Wiener
Gemein-heitsküchen? Die erstere beruht auf dem Nem-System, die letztern auf dem Nehm-
System.” [“What’s the difference between American soup kitchens and the Viennese version?
The first is based on the Nem-System, the second on a system of taking”—the German verb
“nehmen”means “to take.”]47 The NEMwas useful because it helped to supply food to a starving
city, not because people in this city—experts or laymen—found it particularly illuminating.

Collaborating with Chick presented an opportunity for Pirquet to bring the NEM west into
the most prestigious English-speaking scientific circles. As they established their personal and
professional connection, she became a vocal supporter of his theory, popularizing the NEM
in the British medical world.48 This was largely due to Chick’s efforts to explain the merit of
Pirquet’s measurement to colleagues back home without directly addressing the clash between
calories and the NEM. The calorie, as explained in a review of the NEM system in the British
Medical Journal (BMJ), “is too abstract and too difficult of comprehension by ordinary people
without scientific training.” Chick wrote about the NEM as a practical solution to the fact that
we cannot see calories. She argued that tangible standards could simplify caloric measurement
for people with lesser scientific training, such as nurses and missionaries.49 In either case,
standardization was privileged—as was central to internationalism at the time—but which stan-
dard should be universal remained an open question. Chick’s presentation of the NEM was a
45 Surface and Bland, American Food in the World War and Reconstruction Period (cit. n. 38), p. 158.
46 A notable example was Walter Miles, who traveled to various laboratories and hospitals to review European nutrition research.
See Walter R. Miles, Report of a Visit to Foreign Laboratories: April to August, 1920, Medical Historical Library, Harvey Cush-
ing/John Hay Whitney Medical Library, Yale University.
47 Die Muskete, 6 Nov. 1919.
48 Richard Wagner, Pirquet’s colleague and biographer, want so far as to argue that the NEM was ultimately more successful in
Britain than in Austria: Richard Wagner, Clemens Von Pirquet: His Life and Work (Baltimore: Johns Hopkins Univ. Press, 1968),
p. 162.
49

“Review: The ‘Nem’ System of Nutrition,” Brit. Med. J., 1920, 2(3122):666–667; and Harriette Chick, “Study of Rickets in
Vienna, 1919–1922,” Medical History, 1976, 20(1):41–51.
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watered-down version of the theory, avoiding the argument on digestion and Pirquet’s bold
critique of the calorie. Nonetheless, her collaboration helped Pirquet introduce his ideas to new
audiences.

Chick advocated for the NEM when she began experimenting in Pirquet’s hospital, and
Pirquet offered reciprocal support when she supplemented children’s diets with vegetable juice
and cod-liver oil. Chick wanted to prove a clear, causal relation between supplements and dis-
ease and did her best to pin down each variable in a controlled environment. She initially
planned to collect information from the local public health office, the Wien Volksgesundheits
Amt, but she found the data unreliable. She consequently collected the data on her own, and
Pirquet gave her the “cots” (i.e., subjects—infants and toddlers) for her experiments. This granted
her the level of control she needed: “He has arranged for all the preparations to be made in his
clinic laboratory.”50

The turning point in Chick’s Vienna research came in the last weeks of 1919, when she
proved that vegetable juices could cure scurvy. Although this was not new scientific knowledge,
it advanced the need to consider vitamins in feeding. The scurvy “discovery” at the Kinderklinik
had a significant public impact. Wenkebach published an enthusiastic letter to the editor in the
Lancet, sharing the importance of Chick’s work for the Viennese public perception of vitamins.
The cabbage juice experiment, he declared, was a watershedmoment for British science abroad.
The experiment, covered widely in local newspapers, told the “larger public” what they could
do to combat this disease.51

The successes of scurvy treatment gave the British team legitimacy to embark on rickets stud-
ies. In February 1920 another of Chick’s Lister Institute friends, Margaret (Margot) Hume,
joined her to develop new experiments. They used nine infants, all of whom suffered simulta-
neously from scurvy and rickets. Later that year, they had enough evidence to argue that they
had cured one case of scurvy through nutrition alone. The BMJwas quick to declare that Vienna
was the best, most reliable, and most productive “lab” in the world: there, nutritionists “have
found the opportunities afforded to them very large and have, in fact, been embarrassed by their
number and variety.” “Under the auspices of the RedCross in Vienna,” one newspaper declared,
“200,000 unhappy children are being fed on a diet prescribed on a German theory,” and only
British science could save their lives. The article ignored the historic British and American role
in popularizing the calorie and blamed backward German science for mishandling hunger.52

Returning to Britain, Chick quickly organized a second research delegation. The work in Vi-
enna changed the status of the Accessory Food Factors Committee and turned it into a perma-
nent section of the MRC. The second delegation included the same principal investigators
(Chick, Hume, and Dalyell), with several other scholars andmany new financial and technolog-
ical resources. National and international support built on one another: British vitamin research
in Vienna received new grants from the RedCross, the Vienna Emergency Fund, and the Anglo-
American Friends Relief Committee. TheMRC renewed and expanded the Vienna project, de-
claring that the international interest in Vienna, alongside Chick’s “excellent relationship” with
the medical establishment in the city, made this an incomparable opportunity for vitamin re-
search. Chick launched her new study in the summer of 1920, with the full collaboration of
the Kinderklinik. The Accessory Food Factors Committee corresponded with Pirquet prior to
50 Chick diary, 24 Oct. 1919, PP/CHI/A/1/3, WLA.
51 K. F. Wenckebach, “The Economic Situation in Vienna,” Lancet, 1919, 194(5025):1167, copy in Press Cuttings, 1919–1923,
PP/CHI/B/2, WLA.
52 Harriette Chick and Elsie J. Dalyell, “Observations on the Influence of Foods Rich in Accessory Factors in Stimulating
Development in Backward Children,” Brit. Med. J., 1921, 2(3182):1061–1066; “Deficiency Diseases in Vienna,” ibid., 1920,
1(3092):477–478; and Press Cuttings, 1919–1923, PP/CHI/B/2, WLA.
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this research, promising to use the NEM system throughout the investigation.53 British scientists
once again arrived in Vienna, with greater support of nutrition as a British/international field
and with a renewed commitment to the NEM standard.

THE NUTR I T ION I ST A S AN INTERNAT IONAL EXPERT : SECOND RESEARCH
DELEGAT ION ( 1 9 2 0– 1 9 2 1 )
The Lister Institute team enjoyed a warm welcome at the Kinderklinik. Pirquet also emerged as
a stronger international figure in pediatrics and received a Rockefeller Foundation grant, ear-
marking some of the funds for equipment for Chick’s rickets study. In 1921 the foundation
helped the team obtain the most advanced radiology equipment from the United States, which
enabled an analysis of the main symptom of rickets—deformed bones.54 When she arrived for
the second time, Chick became a public persona, part of the humanitarian establishment, living
a surprisingly comfortable life in the hunger-stricken city. Her diary describes lavish dinners
and parties with American and British humanitarians. It offers glimpses into conversations in this
elite social circle—a mix of politics, science, and art. She recalls a “long talk in my room about
the Peace Conference +Wilson—then Freud + new psychology + other things.Many cigarettes,
crystallized fruits, + lastly some coffee was brewed.” Chick’s public role included representing
the hospital to the media and donors, which affected the reputation of vitamins in the United
Kingdom.55

As the research in Vienna developed, Chick and her team faced growing criticism from their
British counterparts, who questioned the delegation’s political and scientific premises. After all,
Chick’s project directed British research funds not just toward a controversial scientific field
but also outside of the United Kingdom. Debates on the vitamin theory were even more bitter
when they went hand in hand with political pushback against liberal internationalism and Britain’s
mission to “save the children” of Central Europe. Leonard Findlay, who still championed an ap-
proach to rickets as an infectious disease, was one such critic who highlighted what he viewed
as the moral and scientific flaws of this international aid project. Findlay visited Chick in Vienna
in 1921, and their encounter escalated into an argument. Chick described Findlay in her diary
as “rather a capricious, argumentative person,” and he wrote a provocatively negative review of
her work in the Glasgow Medical Journal, arguing that the humanitarian societies working in
Vienna were misleading the public with false or exaggerated reports. Children in Vienna, he
wrote, “looked perfectly happy, played in the open spaces, had a good colour, seemed plump,
and had straight legs.” His article depicted the city with elegantly dressed men and women, cafés
full of people eating and drinking, and magnificent motor cars. Hunger, according to him, was
nowhere in sight. He noted that if one were interested in finding a widespread rickets crisis, one
should go to Glasgow instead of Vienna. The article concluded that vitamin scholars in Vienna
53
“Committee of the Privy Council for Medical Research: Report of the Medical Research Council for the Year 1919–1920,”

Twentieth Century House of Commons Sessional Papers, Vol. 21, Cmd. 1088 (1 Jan. 1920), p. 67; and Accessory Food Factors
Committee to Clemons von Pirquet, 23 July 1920, FD 1/89, National Archives, London.
54 Support for universities in Central Europe (Budapest, Vienna, Prague, and Graz) was part of Rockefeller Emergency Aid be-
tween 1921 and 1926. The grants were established to enable the rebuilding of labs and to purchase replacements for medical and
scientific equipment that was damaged during the war. When putting in requests for equipment, the Kinderklinik stressed that
the Rockefeller Foundation should send radiology technologies (Radioscope, Chromo-Radiometer) from American manufactur-
ers: RG 1.1/705.A/1/4, Rockefeller Archive Center, New York. X-ray photography became the main diagnostic tool for bone de-
formation at the Kinderklinik and the principal test for determining whether a patient had started recovery. For more on radi-
ology in Vienna see Maria Rentetzi, Trafficking Materials and Gendered Experimental Practices: Radium Research in Early
Twentieth Century Vienna (New York: Columbia Univ. Press, 2009).
55 Chick diary, various entries, PP/CHI/A/1/5, WLA; and Chick diary, 30 Oct. 1920, PP/CHI/A/1/4, WLA.
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were far from proving the etiology of rickets and highlighted the political purposes of this project—
to givemore power to humanitarian organizations and justify foreign help in the region.56 Findlay’s
report was reviewed in the BMJ, and the Vienna studies provoked heated discussions in England
and Scotland. Although their work took place outside of the United Kingdom, the Vienna delega-
tion stood at the forefront of internal confrontations among British scholars, many of whom con-
tinued to argue long after it ended.57

The Lister vitamin team and the Kinderklinik NEM team built a tighter collaboration
through material and intellectual exchanges. Chick raised funds from humanitarian societies,
Pirquet recruited equipment from American foundations, and the hospital constructed desig-
nated wards to support the study. In the final report of 1923, the group concluded three years
of collaboration in what seemed like a happy marriage between the NEM system and vitamin
theory. Pirquet revised his NEM system in 1922 to include vitamins as an essential part of nutri-
tion while maintaining milk as the principal food unit. His revised theory acknowledged three
vitamins—A, B, and C—which were called by their British designations, “accessory food factors”
or “fat-soluble factors.”58 As he wrote in the introduction to the final rickets report, Chick and
her team changed his mind regarding the etiology of rickets and scurvy. He concluded that both
were nutrition deficiency diseases caused by the lack of fat-soluble vitamins. The Lister team
mirrored this amalgamation of theories as they wrote the NEM system into methods of scurvy
study. The NEM, the researchers argued, made the variable of the studies controlled and com-
parable.59 They calculated theminimumdietary requirement for each infant in Pirquet’s indexes
of the Pelidisi and theNEMand added sugar tomilk according to Pirquet’s models.60 If the Lister
team had any doubts about Pirquet’s ideas, they pushed them aside.61 The Lister team and the
Kinderklinik did not just collaborate: they amplified each other’s impact on the scientific and
political control of food. Even more important, their theories became intertwined.

MILK EXPER IMENTS IN V IENNA : M I LK EXCHANGE , SC IENT I F IC EXCHANGE
The practical implication of the NEM-based approach to nutrition was that Pirquet and his col-
leagues constantly calculated, studied, and redefined types of milk, comparing samples across
species, climates, and environments as part of a larger international effort at cooperation and
standardization. The milk produced by a cow in Vienna’s winter, for example, does not have
the same percentage of fat as the milk produced by the same cow during the summer. As a result,
indexing and the biostatistics of milk were important for the Pirquetian theory to work, and the
56 Chick diary, 28 Mar. 1921, PP/CHI/A.1-5, WLA; and Leonard Findlay, “The Present-Day Conditions—Social, Medical, and
Political—in Vienna,” Glasgow Medical Journal, 1921, 96(4):193–221, on p. 203.
57 Findlay reflected on the research in Vienna at the annual meeting of the British Medical Association. He argued that the work
there was full of methodological mistakes and that rickets is a disease of civilization and industrial cities. Environmental condi-
tions, such as sunlight and fresh air, can explain the disease and how prominent it is in cities. See Leonard Findlay and Edward
Mellanby, “Discussion on the Etiology of Rickets: Opening Papers,” Brit. Med. J., 1922, 2(3227):846–588.
58 Pirquet von Cesenatico, Outline of the Pirquet System of Nutrition (cit. n. 29). Lister scientists in the 1920s thought of vi-
tamin D as a variant of vitamin A. It is now agreed that rickets is a result of vitamin D deficiency.
59 Medical Research Council, Studies of Rickets in Vienna, 1919–22 (cit. n. 35), pp. 5 (Pirquet’s conclusion), 25 (Lister team’s
conclusion).
60 The Kinderklinik staff had particular names to describe the different meals given at the hospital, which were mixtures of milk,
sugar, and cereal. The percentage of sugar or cereal added to the milk changed the name: Sesquibo, Bo, Dubo, and Sibo. This
terminology is used both in the official report and in all of Chick’s personal research notebooks and index cards from the field.
Ibid., p. 24; and Notebook: “Vienna Work,” PP/CHI/B/1, WLA.
61 The most peculiar part of their support for the NEM system was that they did not contest Pirquet’s assumption that fat and
sugar were interchangeable, despite their research on fat prior to their work in Vienna. Minutes from meetings of the Accessory
Food Factors Committee, FD 1/89, National Archives.
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NEM system required constant material evaluation. As the British vitamin delegation tightened
its collaboration with Pirquet’s team, vitamin theory worked its way into milk, and milk found its
way into the Lister Institute’s work on nutrition. In fact, the final report on the Vienna study in-
cluded awhole chapter, featuring three different research papers, dedicated solely to experiments
on milk, particularly the effort to compare human and animal milk.

In hindsight, Chick and Pirquet reflected on this chapter of their mutual work differently.
Pirquet saw it as one of his many milk studies, in which he aspired to learn about the variety
of milks and reveal their average qualities. He developed this work further in the coming years,
using data he had collected with Lister scientists to study more milks and especially the differences
between human and animal milk. Chick, on the other hand, said that the milk study was a side
project from the beginning, a “small but interesting addition to the study.”62 She explained it as
comparing the milk of mothers of infants with rickets to the milk of mothers of healthy infants, an-
other way to prove that nutrition caused the disease. This reflection ignored the other aspects of
milk that these experiments explored and downplayed the comparisons of human and animal
bodies.

Despite Chick’s lukewarm reflections on the human/animal milk experiments, Pirquet’s
methods were important for the international collaboration they built from this otherwise local
scientific practice. The main method of the milk study was the exchange and comparison of
various organisms’ milks. Under the supervision of Hume, a series of experiments between 1920
and 1922 compared the effect that milk had on animal and human bodies in terms of growth, de-
velopment, and health. The scope of this investigation went far beyond the scurvy and rickets
studies, collecting data on the possible nutritional link between vitamins D and A, the impact of
the lactating organism’s diet on the health of the nourished organism, and the growth-promoting
power of milk. The study relied on Pirquet’s belief that there is no principal difference between
human and animal milk and that bodies can be nourished by all types of milk.63 Some of these
studies were unconventional, as milk flowed in surprising directions: not only were milk samples
from cows given to human infants, but milk expressed from human mothers was fed to laboratory
rats and guinea pigs.

This work on humanmilk in animal bodies was highly unusual for the British team, a result of
their endorsement of the NEM and commitment to international cooperation. Even though
British scientists were invested in milk as a “protective food” that promotes public health, and
laws related to milk purity shaped nutrition discourse prior to the war, scientific attention in
the 1920s was dedicated primarily to cow’s milk.64 Human breast milk was not assessed or regu-
lated in the same way. TheMRC and its affiliated institutions (the Accessory Food Factors Com-
mittee, the Lister Institute, and the Cambridge Dunn Nutritional Lab) conducted no similar
studies that fed human milk to animals before or after the Vienna project.
62 Clemens von Pirquet, “Milch von höherem Fettgehalte: System der Ernährung, XX: Mitteilung,” Zeitschrift für
Kinderheilkunde, 1927, 43(4–5):457–461; and Chick, “Study of Rickets in Vienna, 1919–1922” (cit. n. 49). In another historical
account she published in the 1970s, she did not mention the study that fed human breast milk to guinea pigs at all: Chick et al.,
War on Disease (cit. n. 40).
63 Physicians who reviewed this aspect of his theory in 1922 noted that the differences between cow’s milk and human milk are
disregarded in NEM calculations: H. Violle and Theodore C. Merrill, “Recent Applications of the Principles of Nutrition,”
American Journal of Public Health, 1922, 12(7):568–574, esp. p. 571.
64 On milk purity and clean milk regulations before and during the war see Frank Trentmann, “Bread, Milk, and Democracy:
Consumption and Citizenship in Twentieth-Century Britain,” in The Politics of Consumption: Material Culture and Citizenship
in Europe and America, ed. Martin James Daunton and Matthew Hilton (Oxford: Berg, 2001), pp. 129–163. On the rise of cow’s
milk as the basis for better public health in interwar Britain see Michael Bresalier, “From Healthy Cows to Healthy Humans:
Integrated Approaches to World Hunger, 1930–1965,” in Animals and the Shaping of Modern Medicine: One Health and Its
Histories, ed. Abigail Woods et al. (Cham: Palgrave Macmillan, 2018), pp. 119–160.
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Themilk experiment was locally contingent in one additional way. It harnessed the particular
structure of welfare in Vienna to locate mothers as experimental subjects. Hume and her col-
leagues teamed up with two local shelters that took in children and mothers in extreme poverty,
the Landes Zentralkinderheim and the Städtische Kinderübernahmestelle, and used nursing
mothers from these institutions in their study. “To obtain a constant daily supply of milk from
a human mother for sufficiently long to carry out an animal feeding experiment is a difficult
matter,” Hume noted, “but Vienna offered particular advantages in this direction.” They took
advantage of the established politics of milk and motherhood in Vienna: the Landes Zentral-
kinderheim required nursing mothers to “pump off a portion of their milk as part of the daily
routine” and supply it to motherless infants at the institution, while at the Städtische Kinder-
übernahmestelle some mothers worked as wet nurses.65 These practices are mentioned in
sources from the time as voluntary, but there are, of course, reasons to doubt that. In any case,
Hume and her team collected samples from mothers who were already expected to give their
milk to other children.66

Whether or not the women in Vienna were glad to give their milk to other infants, they
pushed back against the obligation to give their milk for science. Hume noted that whenmothers
were provided with richer diets or supplements such as cod-liver oil, it was impossible to verify
that they actually consumed them. Many gave the food to their children. Reporting back to
the MRC, Chick noted the need to examine human milk as a source for vitamins A and D
but allowed that this involved great technical challenges. “It’s a tricky business to get the milk
at all,” she wrote as she detailed the usage of humanmilk in the experiment, “but it was a chance
to learn something about growth promoting (and rickets preventing) power of human milk as
compared with cow’s milk. It’s laborious, but well worth trying.”67 Compared with the infant pa-
tients at the Kinderklinik, mothers were harder to control for experimental purposes.

Experimenting with milk was necessary to embracing NEM theory and Pirquetian research
methods, and it depended on local people, animals, and welfare institutions. The milk study was
also the most interdisciplinary part of the work. Keeping animals at the Kinderklinik required
nurses and laboratory assistants to care for and feed them, veterinarians to change cows’ diets pre-
cisely, and agricultural specialists from the Friends mission to supply different feed grains. As the
milk work expanded, a growing number of technical advisors and specialists joined the team.
The Agricultural Department of the University of Vienna became involved, and Chick even
met the Austrian experts who managed milk industry laws. In addition, as scientists recorded
the seasonal impact on milk composition, the study grew to involve measurements of cows’ ex-
posure to natural and artificial light. Managing and measuring a substance that crossed a human–
animal divide required intensive collaboration. In other words, themilk exchangewas notmerely
a material “expression” of an intellectual, scientific exchange but shaped the very nature of the
scientific exchange more broadly, as well as the experts who participated in the study.

CONCLUS ION
Defining international standards—in trade, law, labor, and violence—was at the core of the
League ofNationsmission and, inmanyways, the premise of its establishment. Scientific standards
65 Medical Research Council, Studies of Rickets in Vienna, 1919–22 (cit. n. 35), p. 154 (quotations).
66 Ibid. (indication that milk donation was voluntary). Leopold Moll, who directed one of these welfare institutions, wrote that
the mothers at the shelter volunteered to feed orphans. His perspective is, of course, limited, and perhaps biased regarding wom-
en’s experience of this practice. See Leopold Moll, Die Reichsanstalt für Mutter- und Säuglingsfürsorge in Wien (Vienna:
Volksgesundheitsamt im Deutschösterr, Staatsamt für Soziale Verwaltung, 1919), p. 8.
67 Medical Research Council, Studies of Rickets in Vienna, 1919–22, pp. 154–155, 170; and Harriette Chick to MRC, 1920, FD
1/89, National Archives.
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were uniquely powerful at thismoment, as theywere ostensibly the quintessential demonstration of
objectivity. Mark Mazower has described science as a unifier and standards as tools for communi-
cation.68 If standards are a language that fosters global communication, the history of science allows
us to recover the Tower of Babel of the interwar era. Instead of a single, cohesive moment of “stan-
dardization,” we meet a long, nonlinear process of conflicting standards that morphed into new
forms of exchange.

The case of theNEM in British international nutrition reveals one such standard of foodmea-
surement at a moment of friction. It shows that experts could step away from one set of standards
and create a new scientific “language” in the name of cooperation. In other words, this is a story
of a scientist becoming international by using the least international standard available to her.
The NEM was a local theory not only because it was created in Vienna but also because it
was grounded in milk-study practices that were not available elsewhere: in the bodies of local
women and animals, shaped by local organisms and climate conditions. What’s more, an inter-
national unit for energy measurement already existed in the 1920s, spanning the world and con-
necting scientific communities. Calories were neither controversial nor marginal in nutrition
studies, whereas the NEM was controversial even within Vienna. Nevertheless, at this moment
of British liberal innovation in Central Europe, the NEM worked better for internationalism.

The aftermath of the Vienna project positioned British and Viennese experts differently on
the map of world knowledge. Pirquet and his colleagues dominated the field of international
pediatrics, while Britain led international work on nutrition.69 British experts benefited greatly
from the “lab” of interwar Vienna, and the legacy of vitamin studies as a British technical specialty
shaped nutrition work in the following decade. Britain oversaw two nutrition projects for the
League of Nations: the Mixed Committee on Nutrition and the international standardization of
vitamins in the Health Organisation.70 Vitamins were particularly important because all parties
agreed that vitamins would eventually enter the market as a therapeutic substance. Years before
the technology for vitamin capsules was fully realized, different national labs were concerned with
a potential British monopoly over the new industry.71 TheMRCwas keen on regulating therapeu-
tic substances and producing them domestically.72When the international vitamin standardization
conference of the LNHO finally took place in 1930, the MRC hosted the event in London. This
was undeniably an international summit, but British labs created the blueprint for vitamin potency
andmeasurement.73 The power cultivated by the Accessory Food Factors Committee in the 1920s,
nationally and internationally, shaped the work on vitamins through the league.74 Following the
68 Mazower, Governing the World (cit. n. 2), Ch. 4.
69 Pirquet took his own life in 1929, but despite his early death he was highly impactful on the League of Nations Health
Organisation’s approach to pediatric medicine, and the network of pediatric experts in Vienna continued this trend into the
1930s. See Burri, “Clemens Pirquet” (cit. n. 17).
70 On the LNHO vitamin standardization, which was led by members of the British Accessory Food Factors Committee in Lon-
don, see Borowy, Coming to Terms with World Health (cit. n. 8), p. 154; on the formation of the Mixed Committee on Nutrition
and early meetings in London, led by British vitamin experts, see League of Nations, The Problem of Nutrition, Vol. 2: Report on
the Physiological Basis of Nutrition (Geneva, 1936).
71 Erich Knaffl Lenz to Ludwik Rajchman, 20 Nov. 1926, R 987/12B/55613/54428, League of Nations Archives, Geneva (here-
after cited as LNA); on the decision to have a subcommittee on standardization led by English scientists see Thorwald Madsen to
Rajchman, 9 Nov. 1922, R 820/12B/26213/11346 (Jacket 3), LNA.
72

“Committee of the Privy Council for Medical Research: Report of the Medical Research Council for the Year 1919–1920,”
p. 35, in Mackenzie Dalzell Chalmers, “Committee on Control of Certain Therapeutic Substances, Ministry of Health,” Vol. 13,
Cmd. 1156. (1 Jan. 1921).
73 R 5921/8A/23949/23476, LNA; and International Conference on Vitamin Standardization Minutes, R 5921/8A/29629/23476,
LNA.
74 Vernon, Hunger (cit. n. 25); and Walter Gratzer, Terrors of the Table: The Curious History of Nutrition (Oxford: Oxford Univ.
Press, 2005).
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power of science in the interwar period and mapping the rise of experts and technical committees
that served the League of Nations uncovers many similar stories of national labs dominating par-
ticular fields of scientific expertise. The process of making science international and technical also
made it notably national and political in new ways.

Examining the history of science as part of the history of internationalism and humanitarian-
ism reveals how truths about food have always been entangled with both local and international
politics. The drama of scale—uniting the local conditions of distant places and creating scientific
facts that claim universality—is characteristic of imperial knowledge production.75 Science in-
volves local tools, materials, and animals andmany social interactions in the creation of standards
that attempt to transcend each specific lab. Once a particular empire becomes the “expert” and
constructs a field on an international level, it brings the methods of the local settings where the
work was carried out into international technical bodies. Science, like politics, is about tentative
trust and reversible agreements as to what constitutes objectivity. And, like milk, these agree-
ments are easily perishable, highly variable, and embedded in humans and other animals.
75 Deborah R. Coen, Climate in Motion: Science, Empire, and the Problem of Scale (Chicago: Univ. Chicago Press, 2018).


