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Abstract 

Farm to Pharmacy: Nutrition, Animals, and Governance in Britain 1870-1945 

 Alma Igra 

 

This dissertation examines the emergence of nutrition science in the 20th century and the first 

cohort of experts who practiced nutrition as a form of medical diplomacy. Unpacking pivotal 

case studies in Scotland, Iraq, Vienna, Geneva, and Oxford, the project shows how scientific 

knowledge was produced on a local scale. I argue that knowledge about food developed in 

Britain from the late 19th century to World War II in a contingent path that involved much more 

than “discoveries” in labs. It was the unique formation of this discipline across national, 

international, and imperial political spheres that produced scientific standards and methods. 

Nutrition enabled a powerful language of exchange, metamorphosis, and commensurability that 

were vital for British political world systems. My research, therefore, investigates nutrition not 

just as medical innovation, but as a revolution in ecology and politics: food science was a way to 

reimagine the earth and Britain’s place within it. 

Scientific nutrition began as a marginal sub-field of agricultural science and came to 

acquire a central place in the definition of human needs. I show how critical terms of human 

nutrition – productivity, growth, and vitality – emerged from the attempt to improve animal 



 

 

health and from imperial agricultural planning. Even when the science of food moved from 

farms to pharmacies, through standardized units and products like vitamin supplements, animals 

and non-human factors continued to shape nutritional concepts, standards, and policies. 
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Introduction 

1. Troubled Marriage 

When Stanly Bruce, who represented Australia in the League of Nations, advocated for the 

new science of nutrition in 1935, he described it as an opportunity to “marry health and 

agriculture.”1 What was the meaning of this marriage? For the London-based Bruce, who served 

as the High Commissioner to the United Kingdom, nutrition was a promising new scientific 

field. He believed that nutrition could cure the world of food shortages and economic 

depressions through smarter agricultural planning. The natural sciences, he argued in a meeting 

with the Second Committee, had become so advanced by the 1930s that there was no longer a 

limit on the “possibilities of production of real wealth.”2 Natural sciences, he stated, could 

determine what people should eat to improve their health and supply this food through improving 

agriculture. It was diplomacy, economics, and social sciences that lagged behind the 

extraordinary power of medicine, chemistry, and nutrition.3 Diplomats, according to Bruce, 

should, therefore, adapt their work to the leadership of science. They must work closely with 

nutrition scientists and produce the “marriage” between agriculture and health through better 

trade policy.  

                                                 
1 Stanly Bruce, Speech to the Second Committee of the League of Nations (19 September 1935), Geneva. Cited in:. 

Alison Bashford, Global Population: History, Geopolitics, and Life on Earth (Columbia University Press, 2014), 

208. 

 
2 “Nutrition: Draft Resolution Submitted by the Australian Delegation, General Discussion, First Meeting, 

September 19th 1935.” League of Nations Official Journal special supplement no. 140, Records of the Sixteenth 

Ordinary Session of the Assembly, Minutes of the Second Committee- Technical Questions (1935), 15. 

 
3 Ibid. 
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Bruce’s statements in Geneva echoed many conversations he had in London. By the 1930s, 

Bruce was so embedded in British politics that Baldwin’s government practically treated him as 

a British cabinet minister.4 His entire social and professional circle was profoundly interested in 

the scientific study of food, and he joined the party on time. He was part of a generation of 

diplomats that came to understand nutrition as one of the vehicles for international and imperial 

politics. Bruce’s view of nutritional science not only encapsulates political thought about food in 

Britain at the time, but it also demonstrated how inevitably such ideas involved dominions like 

Australia. The former Australian prime-minister was a prominent figure in programs for imperial 

economic planning in the 1920s. He understood the British Empire as a food chain and the 

discipline of nutrition as a way to perfect, standardize, and maintain this food chain through 

science. 

 

                                                 
4 David Lee, Stanley Melbourne Bruce : Australian Internationalist (New York: Continuum, 2010), 110–120. 
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Figure 1: In 1923 after Bruce's participation in the imperial conference and his call for 

better imperial food policy, this cartoon was published on the Punch. The caption reads: the 

Lion- “Now, my boys, I'm sure you'll like these nice dried fruits" Chorus of Cubs (led by 

Australia)- "Meat, please!". In this imagery, Britain and its dominions have a family relationship, 

and the kinship is constituted through nourishment. Imperial planning is happening in this 

image around the family table. Britain, as the head of the family, had to make sure that the cubs 

get what they need and deserve.5    

 

This dissertation tackles the complicated history of the marriage between agriculture and 

health. I explore the conflicted character of this union in science and politics. I ask how 

politicians like Bruce became so hopeful about nutrition science in the inter-war era, and what 

nutritional standards enabled them to do. I argue that scientific knowledge about food developed 

in Britain from the late 19th century to World War II in a contingent path that involved much 

more than “discoveries” in labs. It was the unique configuration of this discipline between 

national, international, and imperial political spheres that produced scientific standards and 

methods. Nutrition enabled a powerful language of exchange, metamorphosis, and 

commensurability that were vital for British political world systems.  

If nutrition was indeed the marriage between agriculture and health, it was Britain who 

officiated the wedding ceremony. Many other nations participated in this international process: 

the Yugoslav delegation proposed the Assembly connect food and public health as early as 1925; 

in 1928, at the thirteenth session of the Health Committee, the French delegation asked that the 

Health Committee include nutrition in its program; the first nutritionist to travel internationally 

for a Health Organization presentation on nutrition was Japanese.6 The idea that food should be 

part of international governance was shared by many nations, and attempts to study food 

                                                 
5 Bernard Partridge, “A Preference for Strong Food,” Punch, October 17, 1923. 

 
6 League of Nations Mixed Committee on the problem of Nutrition, The Problem of Nutrition Vol 2: Report on the 

Physiological Basis of Nutrition Drawn by the Technical Commission of the Health Committee (Geneva, 1936). 
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scientifically were not uniquely British. There is, rather an international story of national 

specialization in this new discipline. But Britain became a hub for nutrition experts in the early 

20th century, and in the inter-war years, it came to dominate the League’s food policy. The 

League’s Technical Commission on Nutrition (1925) and the Mixed Commission on Nutrition 

(1937) had more British experts than any other experts. International vitamin standardization 

(1931) was largely a British project, based in London and overseen by the British Medical 

Research Council (MRC) and standardization labs. Edward Mellanby of the MRC chaired the 

Technical Commission, and Harriette Chick of the Lister Institute was its Technical Secretary. 

Conferences on international nutrition took place in London more often than they did in Geneva.  

The intersection of agriculture and health was primarily an intersection between human and 

animal bodies. The celebrated nutritionist John Boyd Orr, one of the protagonists of this 

dissertation, picked up Bruce’s marriage metaphor to explain how economic planning would 

benefit our health. In a collection of essays about science and society, he declared: “we cannot 

marry health and agriculture without the gold wedding ring.”7 The gold in this ring, he explained, 

was the economic investment in agriculture that produces the most nourishing food. And 

nourishing food was, for him, the food group that he and his colleagues titled “protective foods.” 

This food group was primarily animal-based produce – meat, milk, and butter. Improving human 

health depended on improving the animal protein industry and optimizing the process in which 

animals become food. This optimization meant an efficient “food chain” that transforms 

materials from soil to plants, from plants to animals, and finally from animals to humans. This 

nutritional paradigm created order and hierarchies in both the natural world and the political 

world. My research, therefore, investigates nutrition not just as medical innovation, but as a 

                                                 
7 John Boyd Orr, What Science Stands For (Freeport: Books for Libraries Press, 1937), 29. 
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revolution in ecology and politics: food science was a way to reimagine the earth and Britain’s 

place within it.  

As this project shows, Britain cultivated nutritional expertise quite quickly and in surprising 

ways. This story begins with 19th-century experimental agriculture that formed new farming 

techniques and efficient ways to feed animals and improve their productivity. The center of this 

movement in the United Kingdom was Scotland, and this is indeed where nutrition first evolved 

as an independent scientific discipline in the 1910s. In the short course of two decades, this 

marginal sub-discipline of agriculture became one of the most politically influential fields of 

expertise, one that defined human needs and governance. I demonstrate this rapid transition 

through five experiments that show how nutritional science was created, which concepts it 

normalized, and how different institutions supported it.     

2. The Power of Nutrition: Reconfiguring the Food Chain Through Standard 

Units 

What is nutrition? Nutrition is a scientific framework that allows us to think about food in 

standardized, universal, and abstract units. Measuring food – one of the most culturally specific 

and anthropologically complicated aspects of life – in standardized universal units unleashed 

powerful political tools. While many of the basic concepts of nutrition (protein, calorie, mineral) 

were configured in the 19th century, it was between the 1920s and 1940s that nutrition developed 

as an independent scientific discipline. This discipline was part of creating food in public health 

and governance in a manner that could easily transcend national borders. Readily stripped from 

cultural or political specificities, nutrition was both a product of and a tool for internationalism. 

By creating standard units for food measurement, food entered a new category in governance.  
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Philosophers, sociologists and historians have discussed the centrality of standards in the 

modern world: standards codify, orchestrate and replicate vast scopes of human activity. They 

create epistemic communities and establish their borders, in anything from talking about the 

weather in Celsius or Fahrenheit to shaking a colleague’s hand rather than kissing them on both 

cheeks.8 Oliver Schlundt and Lara Huber argued that in standards “the epistemic and the social 

are intertwined and, in last analysis, cannot be separated,”9 and Lawrence Busch has described 

their epistemic status as “recipes for reality”.10 The link between epistemology and 

standardization is particularly important for science, since standards regulate measurements, 

establish hierarchies, and formulate the validation of facts.11 In other words, standards make 

science scientific.  

Standardization in science is the key for stable, universal knowledge. What’s more, 

standards bring about other standards. For example, as the process of vitamin standardization in 

                                                 
8 Scholars do not agree on a single definition for standards. While some would indeed group together the handshake 

and the Celsius, since both of them create a landscape of conventions, others would argue for a less expansive 

perception of standards. Stephen Mihm, for example, has recently argued that the all-encompassing definition of 

standards in the social sciences is problematic for historians, because it ignores the formality of institutions and fails 

to distinguish between standards and norms. Martha Lampland and Susan Leigh Star eds., Standards and Their 

Stories: How Quantifying, Classifying, and Formalizing Practices Shape Everyday Life (Ithaca, NY: Cornell 

University Press, 2008); Stephen Mihm, The Search for Standards: Markets, Modernity, and the Order of Things 

(forthcoming); Nils Brunsson and Bengt Jacobsson, A World of Standards (Oxford University Press, 2002); Stefan 

Timmermans and Steven Epstein, “A World of Standards but Not a Standard World: Toward a Sociology of 

Standards and Standardization,” Annual Review of Sociology 36, no. 1 (2010): 69–89.  

 
9 Oliver Schlaudt and Lara Huber, eds., Standardization in Measurement: Philosophical, Historical and Sociological 

Issues (London: Routledge, 2015). 

 
10 Lawrence Busch, Standards: Recipes for Reality (MIT Press, 2011). 

 
11 The role of standards in science was articulated by many philosophers and sociologists since Kant. For examples 

for great contemporary discussions of standards and fact formation see: Schlaudt and Huber, Standardization in 

Measurement; Lara Huber, “From Stability to Validity: How Standards Serve Epistemic Ends,” in Philosophy of 

Science: Between the Natural Sciences, the Social Sciences, and the Humanities, ed. Alexander Christian et al., 

European Studies in Philosophy of Science (Springer International Publishing, 2018), 187–201; Daniel Jon Mitchell, 

Eran Tal, and Hasok Chang, “The Making of Measurement: Editors’ Introduction,” Studies in History and 

Philosophy of Science Part A, The Making of Measurement, 65–66 (October 1, 2017): 1–7; Ken Alder, The Measure 

of All Things: The Seven-Year Odyssey and Hidden Error That Transformed the World (New York: Free Press, 

2002). 
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chapter 4 of this dissertation shows, the attempt to standardize a substance named “vitamin” 

provoked a series of related standardization processes, some of which were fully intentional and 

others were not. International coordination and commensurability of vitamins required 

standardization of measurement units, of the animal based technology used in the labs and 

ultimately standardization of human health. Historians have discussed the process in which 

standards activate, reinforce and create one another as a system or a web. Martha Lampland and 

Susan Leigh Star used the metaphor of a Russian doll, matryoshka, to explain standards as 

“nested” in other standards.12 But unlike dolls, standards do not always fit into each other, and 

they do not offer one clear hierarchy, either temporal or causal. As an alternative metaphor, I 

would suggest that standardization is a form of cartography, and standards as maps of expertise. 

Like cartography, standardization explain things in relation to one another, and establishes forms 

of navigation. Maps are a useful metaphor here also because Brian Harley has influenced a 

generation of map historians to reject a positivist perception of maps (maps as a form of 

representation), and look at them as a social construction that influence the way space is 

conceptualized and organized. Like maps, standards do not simply represent the world, they 

organize it.13 Standards, like maps, are performative: they enact a more perfectly regulated world 

by describing the world in that way.  

But the standardized, universal, and abstract units of food enabled one more thing. Food did 

not just lose its cultural ties and become part of the cartography of experts and governments: it 

also changed its materiality. Nutrition broke down different food items (bread, meat, butter) and 

translated them into tables of nutritional value (grams of fats, grams of protein, vitamins). This 

                                                 
12 Lampland and Star, Standards and Their Stories, 4. 

 
13 John Brian Harley, The New Nature of Maps : Essays in the History of Cartography (Baltimore, Md: Johns 

Hopkins University Press, 2001). 
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analysis included the materials that food has, in addition to the energy values that the body could 

extract from food (calories). It obscured the form of human nutrition – for example, the bread we 

eat – and made it into one possible collection of nutrients that could be regrouped in many 

different ways. Breaking down food into nutritional units enabled a food regime of calculated 

material transactions: minerals move from the soil to plant, from plant to animal, and from 

animal to human. Nutrition produced geographies of connectivity and human bodies that relate to 

the non-human world and various modes of material exchange. As such, nutritional policies are a 

way to regulate interactions both between different human populations and between human and 

non-human actors.  

The scientific language of exchange, transaction, and metamorphosis in nature had a very 

tangible impact on nutritional studies and nutritional policy. As this dissertation shows, as 

nutritionists studied what people should eat, they studied it as part of vast food geography with 

human and non-human transactions. When the Development Commission, which planed research 

to aid agriculture, reported on nutrition to the House of Commons in 1921, they summarized the 

studies they funded during and after the war.14 The calculations they presented evaluated the tons 

of beef and mutton consumed in the United Kingdom, how much grazing it required, and what 

the necessary pasture land size would be. These calculations were paired with calculations of the 

size of the empire and the possibility of good pasture lands that have the minerals that plants and 

animals need.15 It explained food as a chain of interactions between bodies and environments, 

                                                 
14 The Rural Development Commission was a permanent commission set-up under the Development and Road 

Improvement Funds Act 1909 to advise and administer the Development Fund voted annually by Parliament to 

benefit the rural economy of England. One of the tasks of the Development Commission was to organize a scheme 

of research to aid agriculture. For the history of the Development Commission and agricultural development from 

the late 19th century to the early 20th century see: Keith Vernon, “Science for the Farmer? Agricultural Research in 

England 1909–36,” Twentieth Century British History 8, no. 3 (January 1, 1997): 310–33. 

 
15 Development Commission, "Eleventh Report of the Development Commissioners for the Year Ended the 31st 

March, 1921," PP, 1921, X, 247. 
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with pressing questions of imperial expansion and economic suitability. To put it simply, 

nutrition was not just about proteins and calories; it was about acres. And these acres were global 

acres, scattered across the world at vast distances from Britain.16   

The principle of chemical metamorphosis through food meant that nutritionists could 

reconfigure the food chain, or at least try to do so. Experiments in feedings repeatedly tried to 

turn not-food into food: waste and inedible parts of the food chain (bones, for example) were 

processed in the attempt to make them into animal food. The 1920s and 1930s were full of 

innovations in the food industry, especially in products for animal feeding. Nutritionists were 

worried about humans and animals competing for the same resources and tried to manipulate the 

food chain so that animals would not eat grains people could eat. These exchanges are explained 

in chapters 1 and 2 through the examples of agricultural planning before and after the First 

World War. Defining human nutritional needs activated other cartographies of expertise and 

standards. It defined waste, animal needs, and the potential cultivation of different lands in the 

empire. Nutrition was not a study of the pre-existing food chain in which creatures ate other 

creatures in a natural and logical hierarchy; it was an active attempt to create such a hierarchy.  

  There was a parallel process in which food became not-food. The discovery of vitamins, 

as explained in chapter 4, was a political and economic discovery. Vitamin supplements were a 

new product that was created as part of the pharmaceutical industry, making food into medicine. 

Cod liver oil, for example, became a nutritional supplement and was traded, valued, and 

regulated through the pharmaceutical industry and not through the fish trade. I argue that the 

                                                 
16 Rebecca J. H. Woods, The Herds Shot Round the World: Native Breeds and the British Empire, c. 1800-1900 

(University of North Carolina Press, 2017). 
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scientific language of metamorphosis and exchange enabled these changes in what was included 

in the food chain and what was detached from it, changes that still shape the way we eat now.  

3. Methodology: People, Institutions, Materials 

This project focuses on the production of knowledge and the creation of a new scientific 

discipline – nutrition. I analyzed knowledge production on three different levels: people, 

institutions, and materials. Looking at people, I construct a collective biography of the first 

cohort of nutrition experts. This analysis uses personal correspondence, diaries, and research 

notebooks to recover science as a lived experience and nutritionists as the new type of medical 

diplomats of their time. The archival material is paired with many published articles that 

nutritionists left behind, including their own attempts to write histories of nutrition and 

autobiographies of their experiences. Employing a lens of the social history of science, this 

project explains how nutritionists got to travel together, argue with one another, trust the validity 

of facts produced by some of their colleagues (and not trust others), and advocate for their 

discipline in particular political circles.17 In addition, I am invested in recovering the lives of 

women in science, including research assistants and scholars who did not get official scientific 

training. Methodologically, this means that I sometimes use the archive of one scientist to learn 

about another scientist. In several cases in this dissertation, the biographical stories focus on 

wives of scholars who served as research assistants, or women who did not have formal scientific 

training. 

The second level of analysis targets political and scientific institutions. I use minutes from 

meetings, parliamentary discussions, committee correspondences, budgets, and official bulletins 

                                                 
17 Steven Shapin and Simon Schaffer, Leviathan and the Air-Pump: Hobbes, Boyle, and the Experimental Life 

(Princeton University Press, 1985); Bruno Latour and Steve Woolgar, Laboratory Life: The Construction of 

Scientific Facts (Princeton University Press, 1986); Steven Shapin, A Social History of Truth: Civility and Science in 

Seventeenth-Century England (University of Chicago Press, 1994). 
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of organizations such as the Medical Research Council, the League of Nations Health 

Organization, the Royal Society, and the many universities and research centers involved in 

nutrition. I explain the creation of scientific knowledge through the many interactions that make 

science institutionalized.  

The third level of analysis focuses on knowledge creation in the context of material culture. 

This archival research included blueprints of laboratory equipment, lists of animals used in labs, 

photographs of animal experiments, and attention to the materials that each experiment required. 

This methodology follows the “material turn” in the history of science and scholars who 

understand science as more than ideas and texts. The material turn in the history of science 

blurred the boundaries between the history of science and the history of technology, showing that 

facts and artifacts are not always two different things.18 The material turn was consequential for 

historians interested in the knowledge produced through animal bodies. Considering laboratory 

animals as part of the material culture of scientific work, scholars like Robert Kohler, Karen 

Rader and Hans Jorg Rheinberger looked at the ways science is created through animal bodies 

and animal bodies are created through science.19 Rebecca Woods brought this perspective to 

breeding and agricultural organisms rather than laboratory animals, presenting a different view 

                                                 
18 The material turn in history of science revolutionized the field since the 1980s. There are several definitions for 

what material culture of science is. In most cases it involves work on objects, tools, technology and environment. 

Ken Alder conceptualized the relationship between materiality and idea in science through the category of “thick 

objects”, suggesting ways to break the dichotomy between facts and artifacts. “Thick objects”, in his analysis, are 

things that are both an object and a fact. Lorraine Daston defined the difference between scientific objects and 

everyday objects in an introduction to a 2000 edited volume, and Bruno Latour provided a thesis on the existence of 

existing and non-existing things in the same volume. Ken Alder, “Introduction,” Isis 98, no. 1 (March 1, 2007): 80–

83; Lorraine Daston, “Introduction: The Coming Into Being of Scientific Objects,” in Biographies of Scientific 

Objects (Chicago: University of Chicago Press, 2000), 1–15; Bruno Latour, “On the Partial Existence of Existing 

and Nonexisting Objects,” in Biographies of Scientific Objects, ed. Lorraine Daston (University of Chicago Press, 

2000), 247–69. 

 
19 Robert E. Kohler, Lords of the Fly: Drosophila Genetics and the Experimental Life (University of Chicago Press, 

1994); Karen Ann Rader, Making Mice: Standardizing Animals for American Biomedical Research, 1900-1955 

(Princeton University Press, 2004). 
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of animal bodies in the material culture of science.20 My research the focus on animals in labs 

with the work on animals in agriculture, showing how experiments in farm and lab shaped one 

another.      

These three layers of analysis – people, institutions, and materials (including animals), 

establish the scope of the project and the types of knowledge not included in it. It also provides 

the working definition for nutrition, a new discipline in science. After all, food was part of expert 

knowledge, medicine, and politics for thousands of years, but this dissertation focuses on people 

who gained the title “nutritionist,” supported by formal scientific and political institutions, and 

their experimental environments, including tools, artifacts, and animals.   

4. Interventions:  

4.1 British History  

British historians are yet to agree on one response to the question where Britain is. 

Generations of scholars have disputed the geographical scope of British history as a field, trying 

to determine which parts of the world should be included in the study of the British empire, and 

how one should conceptualize the relationship between the British Isles and the empire (if these 

are at all two separate entities). As Dane Kennedy pointed out, Cambridge’s empire and 

Oxford’s empire hardly overlap: some historians include Ireland, Latin America, and China in 

British imperial history, others would not even consider that.21 The controversy regarding 

imperial history and “new” imperial history is now two decades old, yet the question of scope 

keeps haunting the field.22 Food history is crucial for this discussion because it provides a 

                                                 
20 Woods, The Herds Shot Round the World. 
21 Dane Kennedy, “The Boundaries of Oxford’s Empire,” The International History Review 23, no. 3 (2001): 604–

22. 

 
22 In 2013, in the introduction to the second edition of her textbook Sunrise to Sunset, Philippa Levine stated that we 

are witnessing a nearly-full amalgamation of the two once separated fields- British history and British imperial 
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tangible way to evaluate the connection between empire and metropole. Sidney Mintz's 

seminal Sweetness and Power provided both the inspiration and the method for many historians 

to investigate how Britain ate and fed its empire. Even though he was not a historian and not part 

of the "new" imperial history, Mintz's approach was crucial for the empire debate. After all, even 

the most absent-minded of imperialists were intimately bound to the empire through the cavities 

in their teeth.23 In a historiography that favors minds and intentions, teeth and stomachs provide 

a path to an alternative analysis.24 Indeed, food history is a rich topic in British history, 

illuminating the connection between metropole and empire and weaving together social, 

economic and cultural processes.25 

The dichotomy of stomachs and minds in British imperial history provides a stimulating 

landscape for historians like myself, who study theories, practices, and ideas about food. James 

                                                 
history. This statement celebrated the end of the imperial history and “new” imperial history wars, but the attempt to 

explain the boundaries of empire keeps defining the field. Philippa Levine, The British Empire: Sunrise to Sunset 

(Routledge, 2013). Recent political and environmental events invite historians to fight once again over the definition 

of the field as they question the very existence of United Kingdom as a unit on the one hand, and explain Britain as 

an all-compassing, world system on the other. The most recent examples include: Tehila Sasson et al., “Britain and 

the World: A New Field?,” Journal of British Studies 57, no. 4 (October 2018): 677–708; Chris Otter et al., 

“Roundtable: The Anthropocene in British History,” Journal of British Studies 57, no. 3 (July 2018): 568–96; 

Naomi Lloyd-Jones and Margaret Scull, Four Nations Approaches to Modern “British” History: A (Dis)United 

Kingdom? (Springer, 2017). 

 
23 Sidney Wilfred Mintz, Sweetness and Power: The Place of Sugar in Modern History (Penguin Books, 1986). 

 
24 Bernard Porter, The Absent-Minded Imperialists: Empire, Society, and Culture in Britain (Oxford University 

Press, 2006); Paul Kennedy, “The Imperial Mind: A Historian’s Education in the Ways of Empire,” The Atlantic, 

January 2008, http://www.theatlantic.com/magazine/archive/2008/01/the-imperialmind/ 306566; Ronald Edward 

Robinson, John Gallagher, and Alice Denny, Africa and the Victorians: The Official Mind of Imperialism 

(Macmillan, 1961); Catherine Hall, Civilizing Subjects: Metropole and Colony in the English Imagination 1830-

1867 (University of Chicago Press, 2002). 

 
25 Erika Rappaport, A Thirst for Empire: How Tea Shaped the Modern World (Princeton University Press, 2017); 

Leslie Clarkson and Margaret Crawford, Feast and Famine: Food and Nutrition in Ireland 1500-1920 (Oxford 

University Press, 2001); Derek J. Oddy, From Plain Fare to Fusion Food: British Diet from the 1890s to the 1990s 

(Boydell Press, 2003); Panikos Panayi, Spicing up Britain: The Multicultural History of British Food (Reaktion 

Books, 2008); Frank Trentmann, Free Trade Nation: Commerce, Consumption, and Civil Society in Modern Britain 

(Oxford University Press, 2008); Otter, Diet for a Large Planet: Industrial Britain, Food Systems and World 

Ecology (University of Chicago Press, 2020). 
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Vernon’s influential Hunger created a model for British history of theories about food that 

transcends the British Isles. Vernon argues that the shift in British attitudes towards hunger in the 

19th and 20th centuries was a result of political and mostly social changes that reshaped 

perceptions of poverty, collective responsibility, and the modern state.26 In terms of geographical 

scope, Vernon offers strong connections between imperial and domestic history. His narrative 

includes suffrage hunger strikes, the school milk policy, colonial practices in India and Ireland, 

and a handful of examples from East Africa. Interestingly enough, historians used his book to 

think about British perceptions of food and hunger in locales that he never included in his 

project, such as Palestine, Russia, and Canada.27 Even though the book did not ask explicitly 

where is Britain?, it presented ambitious connectivity between empire and metropole and 

promptly contributed to the discussion about the geographical scope of the field.  

My work on food science builds on Vernon’s work and offers two interventions. First, I offer 

a biographical thread to explain Britain’s influence in an international moment through the 

network of experts. I add the prism of internationalism to some of the empire-nation analysis 

through post-World War I aid, political inquiry in the League’s standardization work, and 

American philanthropy. Focusing on one scientific network that involved biographies and 

institutions, this dissertation investigates the geography of nutrition as a discipline that had 

imperial, domestic, and international stakes. Secondly, it explores the tools, standards, and 

materials that enabled the social-political moment of shifting perception of poverty. 

                                                 
26 James Vernon, Hunger: A Modern History (Harvard University Press, 2007). 

 
27 Tehila Sasson, “From Empire to Humanity: The Russian Famine and the Imperial Origins of International 

Humanitarianism,” Journal of British Studies 55, no. 3 (July 2016): 519–37; Sherene Seikaly, Men of Capital: 

Scarcity and Economy in Mandate Palestine (Palo Alto: Stanford University Press, 2015); Ian Mosby, 

“Administering Colonial Science: Nutrition Research and Human Biomedical Experimentation in Aboriginal 

Communities and Residential Schools, 1942–1952,” Histoire Sociale/Social History 46, no. 1 (July 12, 2013): 145–

72. 
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If Hunger asks why the modern state gave schoolchildren food, I ask why milk – and not any 

other food product - was chosen, how the recommended healthy portion of milk was defined, and 

how the feeding and breeding of new dairy cows occurred. I think that the experts, animals, and 

science that shaped food politics provide a useful way to rethink welfare and governance.     

Through history of science and ecology, this dissertation sheds new light on some of the 

questions that social and cultural historians asked about British food policy. Like Vernon, Ina 

Zweiniger-Bargielowska explored the link between food, food policy, and experiences in 

her Austerity in Britain. Zweiniger-Bargielowska explains the politics of rationing and austerity, 

as well as the gendered experiences of individuals that tried to navigate them.28 Materials and 

units were not at the heart of her analysis, but she included them as part of the policy in everyday 

Britain. My research adds to the social history perspective not only by arguing that science 

created the toolkit for food governance (which it did) or by explaining that food scientists 

understood themselves as a new kind of politicians (which they did). I also think that science is 

an experience that shaped the lives of men and women in Britain who got academic degrees in 

biochemistry, medicine or agriculture, but ended up with the new professional title 

“nutritionist.”  

Perhaps the missing part of this puzzle is the link between scientific measurements and 

popular culture. After all, counting calories, commenting on someone’s BMI, or craving 

“protein” (a code for meat) are now common practices in many parts of the world. Not all 

scientific ideas have so successfully penetrated everyday language. Nutrition is a much younger 

discipline than botany, for example, but categories of plant taxonomies are only part of the 

                                                 
28 Ina Zweiniger-Bargielowska, Austerity in Britain : Rationing, Controls, and Consumption, 1939-1955 (OUP 

Oxford, 2000). 
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lexicon of specialists or heroic hobbyists. This history of nutritional theories becoming - quite 

literally- household names is a result of public scientific outreach. In the 1920s and 1930s, books 

and pamphlets about nutrition were circulated widely, printed cheaply, and written for a variety 

of audiences. Scientific thought about food was in Britain part of public thought from the outset, 

because everyone had to be educated on how to eat scientifically. Popular scientific education 

was an important part of the household economics programs in the UK and women’s education, 

and I believe future inquiries into nutrition in Britain should include this thread of the discipline, 

too.29  

Lastly, several edited volumes address the importance of nutritional standards and science in 

British and international history. These collections, of course, do not have the breadth or the 

periodization claims of a monograph, but they construct the field and map the rich landscape of 

nutrition.30 Chapters in other edited volumes demonstrate the connection between nutrition and 

industry, war-time studies, and philanthropic foundations.31 This wide collection of studies 

encompasses the diverse and multi-layered formation of nutrition as a discipline, yet it largely 

                                                 
29 I plan to publish my research on dietetics in King’s College archives in a separate article. As of today, the only 

study of this center for women’s education and the formation of dietetics is: Nancy L. Blakestad, “King’s College of 

Household and Social Science and the Origins of Dietetics Education,” in Nutrition in Britain: Science, Scientists, 

and Politics in the Twentieth Century, ed. David F. Smith (Routledge, 1997), 75–98. 

 
30 David Smith, ed., Nutrition in Britain: Science, Scientists and Politics in the Twentieth Century (Routledge, 

1997); Elizabeth Neswald, David F. Smith, and Ulrike Thoms, eds., Setting Nutritional Standards: Theory, Policies, 

Practices (Boydell & Brewer, 2017); Harmke Kamminga and Andrew Cunningham, eds., The Science and Culture 

of Nutrition, 1840-1940 (Rodopi, 1995). 

 
31 Harmke Kamminga, “Vitamins and the Dynamics of Molecularization: Biochemistry, Policy and Industry in 

Britain, 1914–1939,” in Molecularizing Biology and Medicine: New Practices and Alliances, 1920s to 1970s, ed. 

Soraya de Chadarevian and Harmke Kamminga (Amsterdam: Harwood Press, 1998), 83–106; Sally M. Horrocks, 

“Quality Control and Research: The Role of Scientists in the British Food Industry 1870- 1939,” in The Origins and 

Development of Food Policies in Europe, ed. John Burnett and Derek J. Oddy (Leicester University Press, 1994), 

130–45. 
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overlooks the connections between nutrition and agricultural science. Animal experiments in 

nutrition– either in the lab or the farm - are not mentioned in this body of work.32    

 

4.2 History of Science, Technology and Medicine  

Contrary to Bruce’s ideas about agriculture, and popular belief today, the link between 

animals and nutrition is not simply that people eat animals and good agriculture will produce 

more animal products for us to eat. As this dissertation shows, animals were essential for 

nutrition science not just because animals are food, but because nutrition was conceptualized 

through the ways animals ate. Like the Punch cartoonist who drew the image of the lions 

discussed above, we all often understand food in terms of animality, kinship, and “natural” 

hierarchies. 

Bringing together health and agriculture meant that scientists used two types of animals in 

the study of nutrition: the laboratory animals that were used in medical research, and the farm 

animals used in agricultural research. Scientists used different animals as models for nutritional 

issues. Historians of science have discussed the history of laboratory animals and model 

organisms, pointing out the creation of laboratory organisms, the breeding of animals for science, 

and the transformation of animals into scientific tools.33 Building on this discussion, several 

scholars focused on the meaning of the “model” in “model organisms” and asked how scientists 

use animals to represent scientific theories. Sabina Leonelli posed the key problem of 

                                                 
32 One recent exception for this pattern is a chapter on caw’s health in the “One Health” collection. Michael 

Bresalier, “From Healthy Cows to Healthy Humans: Integrated Approaches to World Hunger, C1930-65,” in One 

Health and Its Histories: Animals and the Shaping of Modern Medicine (Palgrave Macmillan, 2018).  
33 Kohler, Lords of the Fly; Rader, Making Mice; Michael E. Lynch, “Sacrifice and the Transformation of the 

Animal Body into a Scientific Object: Laboratory Culture and Ritual Practice in the Neurosciences,” Social Studies 

of Science 18, no. 2 (May 1, 1988): 265–89; On the British context: Robert G. W. Kirk, “A Brave New Animal for a 

Brave New World,” Isis; an International Review Devoted to the History of Science and Its Cultural Influences 101, 

no. 1 (March 2010): 62–94. 
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representation: model organisms are both samples of nature and artifacts representing nature.34 In 

a later publication with Rachel Ankeny she developed this argument further, distinguishing 

between different animal representational scopes and explaining the myriad ways in which 

organisms are used in science.35  

The issue of animal models and representation, as this dissertation shows, was one of the key 

features of the history of nutrition research. This dissertation includes many experimental 

organisms. Some are completely untypical models for the human body in the medical sciences: 

sheep, rats, guinea pigs, chickens, lions in the London zoo, and even samples of elephant milk in 

Burma. My research explains how this eclectic group of models came together and how animals 

had to fulfill different forms of representation and value. This history is useful both for 

nutritionists today, who need to interpret data from animal models, 36 and for historians of 

science who study experimental organisms and the different ways in which biological models 

were created. The cows used in the Vienna milk experiment (chapter 3), for example, had to 

represent (1) other cows in the world, representing nature (2) women’s bodies that produced milk 

(lactating mothers), (3) the possible relationship between feeding and being fed, as manifested 

through their bodies. By giving the cows different diets, researchers tried to model not just a 

human female body, but the material exchanges in the entire network. The history of nutrition, 

therefore, provides another model for representation and model organisms, one that represents 

networks and relationships, not bodies.  

                                                 
34 Sabina Leonelli, “Growing Weed, Producing Knowledge An Epistemic History of Arabidopsis Thaliana,” History 

and Philosophy of the Life Sciences 29, no. 2 (2007): 193–223. 
35 Rachel A. Ankeny and Sabina Leonelli, “What’s so Special about Model Organisms?,” Studies in History and 

Philosophy of Science Part A, Model-Based Representation in Scientific Practice, 42, no. 2 (June 2011): 313–23. 

 
36 For example, the recommended amount of protein in human diet was defined through rats. The model organism 

required more amino acids for their fur, which humans obviously did not need. This impacted the research and 

misguided nutritionists for nearly two decades. Kenneth F. Kiple and Kriemhild Coneè Ornelas, The Cambridge 

World History of Food (Cambridge University Press, 2000), 885. 
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           My focus on animals in nutrition is also intervening in the historiography of energy in 

science and technology. Anson Rabinbach described food and energy in The Human Motor as 

part of the history of labor, technology, and economy. Rabinbach points out scientific theories of 

energy and movement in 19th-century thermodynamics and how they were used in different 

social-economic theories of productivity. The obsession with energy and fatigue in human bodies 

in Modern Europe was, according to Rabinbach, attached to technological thinking and the 

image of the body as a machine.37 My work picks up the study of energy close to the 

chronological point at which Rabinbach concludes his book, and offers an alternative genealogy 

of food and energy in science. In this dissertation, the study of energy is determined more by 

animal bodies and ecological perceptions than by technological models. By all means, British 

nutritionists were invested in the question of labor and fatigue. Nevertheless, my research shows 

that the notion of productivity was attached to agricultural concepts and animal bodies. For 

example, Edward Cathcart, whom this project explores on chapters 1 and 2, served as one of the 

nutritionists on the Industrial Fatigue Research Broad. When he examined women’s work in 

factories and measured their strength and the length of their arms he worked on a human body 

that uses machines.38 Notwithstanding, the theories of nutrition and energy he utilized evolved 

through animal bodies. His notions of productivity were informed both by Glasgow’s factories 

and by Scotland’s policy of productive farming. 

4.3 International History 

                                                 
37 Anson Rabinbach, The Human Motor: Energy, Fatigue, and the Origins of Modernity (University of California 

Press, 1992). 

 
38 E. P. Cathcart, E. M. Bedale, and M. B. Blair, “The Physique of Women in Industry: A Contribution Towards the 

Determination of the Optimum Load” (London: Medical Research Council, Industrial Fatigue Research Board, 

1927). 
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Building on recent work in international history, my dissertation intervenes in literature on 

scientific collaborations in the age of the League of Nations. As scholars have shown, science 

was for many inter-war internationalists both an analogue to internationalism and a concrete tool 

to achieve it.39 My work on Britain’s role in the international network of scientific nutrition 

sheds new light on the tensions between internationalism and empire, and the fragile nature of 

scientific collaborations in the face of competition and national pride.40 By analyzing nutrition as 

a uniquely British field of expertise I do not mean to downplay international collaborations or 

overstate Britain’s role in inter-war internationalism. On the contrary, this dissertation portrays 

internationalism as a process that prompts many cases of nations developing particular areas of 

expertise. The League of Nations, and in particular the different technical committees, created 

new capacities for international experts who could advise diplomats. This distinction between 

diplomats, who had to represent nations, and experts, who seemingly represented nothing but 

impartial, universal disciplines, had a long-lasting impact on international diplomacy. This 

stimulated international diffusion of authority: Britain dominated nutrition while Denmark 

dominated hormone and serum regulation. The Scandinavians became peace-keepers, a role that 

they still play today. UNSCO is working from Paris today, and the French dominated the 

League’s International Committee on Intellectual Cooperation. The different technical 

committees and advisory organizations did not make knowledge “universal”, they marked 

national borders of expertise.   

                                                 
39 Daniel Laqua, Internationalism Reconfigured: Transnational Ideas and Movements Between the World Wars 

(I.B.Tauris, 2011); Carlos Reijnen and Marleen Rensen, European Encounters: Intellectual Exchange and the 

Rethinking of Europe 1914-1945 (Rodopi, 2014); G. J. Somsen, “Global Government through Science: Pieter 

Eijkman’s Plans for a World Capital.,” Information Beyond Borders: International Cultural and Intellectual 

Exchange in the Belle Époque, January 1, 2014, 201–19. 

 
40 Elisabeth Crawford, Nationalism and Internationalism in Science, 1880-1939: Four Studies of the Nobel 

Population (Cambridge University Press, 2002). 
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On an institutional level, this project makes an intervention in the study of international 

health organizations and technical committees by documenting the work of the nutrition sub-

committee, the vitamin standardization project, and the selection of experts that advised the 

League of Nations Health Organization (LNHO). This discussion contributes to the growing 

body of knowledge on the LNHO, as well as its work with the Rockefeller Foundation health 

organization.41  

5. Chapter Overview: Scientific Locations 

This dissertation analyzes nutrition as a science of place in two ways. First, it explores the 

places in and outside the UK in which British nutrition was created. Connecting scientific 

research to political events, the project shows how each territory was shaped into a new 

“laboratory”, and how interactions with local conditions and materials informed scientific 

standards. Secondly, it examines nutrition as a science of place through the theme of exchange. 

As discussed above, the principle of exchange and metamorphosis in early 20th century nutrition 

shaped the work of nutritionists to include questions of territory and geography. Calories were 

converted to acres and animals were converted to pasture lands in calculations that made 

nutrition a science of place not just in the conditions of its creation but also in its motivation and 

political implications.  

Following a network of nutritionists from Scotland and England, each chapter shows how 

nutrition was created in different locations and through Britain’s international and imperial 

                                                 
41 John Farley, To Cast Out Disease: A History of the International Health Division of Rockefeller Foundation 

1913-1951, (Oxford University Press, 2003); Josep L. Barona, The Rockefeller Foundation, Public Health and 

International Diplomacy, 1920–1945 (Routledge, 2015); Paul Weindling, “Philanthropy and World Health: The 

Rockefeller Foundation and the League of Nations Health Organization,” Minerva 35, no. 3 (1997): 269–81; Klaus 

Petersen, John Stewart, and Michael Kuur Sørensen, eds., American Foundations and the European Welfare States 

(Odense: University Press of Southern Denmark, 2013); Iris Borowy, Coming to Terms with World Health: The 

League of Nations Health Organization 1921-1946 (Peter Lang, 2009); Paul Weindling, International Health 

Organizations and Movements, 1918-1939 (Cambridge University Press, 1995). 
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status. The connection between international, domestic and imperial defined the locations and 

case studies selected for this research. Following Hellen Tilley’s work on West Africa as a 

British colonial “Laboratory”, my research examines places that became sites for British 

scientific knowledge.42 Like Tilley, I approach science as part of British imperial identity and 

examine the making of British scientific knowledge through interactions between British experts 

and the places they studied (including the local knowledge, facilities and non-human actors). 

Yet, departing from Tilley’s model and from the many discussions she inspired in post-colonial 

history of science, my research unpacks the meaning of imperial Britain through locations that 

were not part of the empire. I approach Britain’s imperial networks, imperial identity, and 

imperial science in territories that do not fall into any clear colonial or imperial categories: 

Scotland, Iraq, Vienna, Geneva, and the Oxford mission to the Netherlands.  

The first chapter explores the experimental station in Aberdeen, Scotland, where animal 

feeding experiments transitioned into experiments in human nutrition and the establishment of 

the first institute on human nutrition. It presents the context of scientific agricultural 

development in Scotland and the relationship between the experimental farm in Aberdeen and 

the nutrition institute. The chapter identifies the origin of nutrition in 19th century agriculture and 

portrays 20th century shifts of agricultural development and imperial planning. 

The second chapter explores the meaning of the food chain in nutrition during World War I. 

It delves into the study of nutritional deficiencies that developed in different ways among Indian 

soldiers and white soldiers who served in the Mesopotamian front. Iraq was a new “laboratory” 

for the study of Indian diets outside of India, and it challenged nutritional theories that 

                                                 
42 Helen Tilley, Africa as a Living Laboratory: Empire, Development, and the Problem of Scientific Knowledge, 

1870-1950 (University of Chicago Press, 2011). 



 

23 

 

understood race, environment and diet as interconnected. The chapter further explores the 

attempts of nutritionists to cure deficiency diseases, and how scientists at the front and scientists 

at the home-front collaborated with each other. The work on vitamins connected hospitals in Iraq 

with laboratories in London and ultimately produced new medical treatment for nutrition 

deficiencies. Laboratory animals and experimentation on human subjects are considered in this 

chapter through the issue of race and representation – showing how laboratory rats were 

ultimately “racialized” through nutrition studies.   

The third chapter follows a group of the Lister Institute scientists who investigated nutrition 

during the Great War and tracks their transition to post-war studies in Vienna. The chapter 

presents Vienna after the Great War as a new lab for British scientific-humanitarian aid. It looks 

at British nutritionists who collaborated with local experts in the study of malnutrition and how 

they affected one another. The chapter argues that the intellectual exchange was manifested 

through material exchanges in which British nutritionists worked with animals, tools, and 

methods created by their Austrian colleagues. This exchange included a human-animal exchange 

in studies on human breastmilk that replaced animal milk and human milk in the diets of 

different organisms.  

The fourth chapter turns to the League of Nations Health Organization, connecting London 

and Geneva to international vitamin standardization. The chapter illustrates the dominance that 

British scientists had in the new international vitamin market, and how the fact that vitamins 

were regulated and standardized in London gave Britain a leg-up in international nutrition in 

1935. The chapter showcases the usage of different experimental organisms in labs and how the 

legacy of anti-vivisection in Britain fueled its work on bio-standardization. It contend that for 
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British scientists to reconfigure their work with animals they had to establish themselves as a lab 

for the League’s science.  

Chapter five examines the mobilization of nutrition during World War II when the discipline 

was fully formalized in scientific and political institutions. The chapter focuses on Anglo-

American scientific collaboration through the Rockefeller Foundation’s creation of European 

mobile nutrition labs. The chapter argues that British dominance over European nutrition was 

pivoted during the war through American foundations and American scientific technology. As 

Rockefeller officers and Oxford scientists developed the model lab and initiated a research 

program in the Netherlands, they sketched a vision for post-war planning and recovery. This 

process ultimately led to the rise of American nutritional standards, which dominated 

international politics in the second half of the 20th century.   

6. Breaking the Chain: Legacies and Contemporary Challenges in Science 

and Policy 

Nearly a century after Bruce’s speech, we are still living in the aftermath of the marriage 

between health and agriculture. Even though the UN has different branches to govern health and 

agriculture (the World Health Organization and the Food and Agriculture Organization, 

respectively), international nutritional strategy is handled by the Food and Agriculture 

Organization. The most influential nutritional organization in the world is the US Department of 

Agriculture, which produces dietary recommendations with global impact. This union of 

agriculture industry and nutrition has been criticized by many food activists and food policy 

scholars. As Marion Nestle explains, the fact that agricultural lobbies impact what we eat does 

not always serve our health. The meat and dairy industries, for example, had their own interests 

in making the American diet so heavily rich in animal-based protein, even on the expense of 
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public health. In Nestle’s view, only a structural shift – meaning, taking nutrition out of the 

hands of the USDA – would guarantee nutritional policies that benefit public health.43 The most 

contested micronutrient in this context is protein, especially the same group of animal-based 

foods that 1920s British nutritionists labeled as “protective foods”.44 In other words, food 

activists and food policy scholars have been trying to break the marriage of health and agro-

business for more than three decades. They protest against agricultural industry lobbies that 

dominate and manipulate dietary policy and question the rise of the animal-based Anglo-

American diet. A longer genealogy of this topic shows that the link between agriculture and 

nutrition is deeper and older than the work of industry lobbies. In fact, agricultural science lies at 

the origin of nutrition science, and only by studying the scientific and institutional history of the 

“marriage” can activists create the “divorce.”  

The theme that this dissertation studies –food becoming not-food – is crucial for 

contemporary discussions about food, health, and economy. Food that is not-food is one of the 

most profitable, culturally influential, and formative commodities of the Western economy. 

Vitamin supplements, fiber supplements, protein powders, and other futuristic products that are 

not food promise to keep our youth, optimize our brains, and uplift our spirits. Celebrities like 

Gwyneth Paltrow and the Kardashian-Jenner sisters are selling vitamins, marketing these bottled, 

medicine-looking, colorful pills with the slogan that “beauty starts from within.”45 Even by the 

                                                 
43 Marion Nestle, “Food Lobbies, the Food Pyramid, and U.S. Nutrition Policy,” International Journal of Health 

Services 23, no. 3 (July 1, 1993): 483–96; Marion Nestle, Food Politics: How the Food Industry Influences Nutrition 

and Health (University of California Press, 2013). 
44 Bettina Mittendorfer, Samuel Klein, and Luigi Fontana, “A Word of Caution against Excessive Protein Intake,” 

Nature Reviews Endocrinology 16, no. 1 (January 2020): 59–66. 

 
45 “Discover the Best Vitamins & Supplements for Your Skin, Hair, Body & Mood. Formulated by Experts with 

Active Ingredients That Actually Work,” HUM Nutrition, accessed January 14, 2020, 

https://www.humnutrition.com/. 
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most conservative evaluations, the nutritional supplement economy is one of the most profitable 

and under-regulated food industries in the West.46 These supplements are a large part of the 

“wellness” industry and celebrity culture that seems very current, yet it relies on a long history of 

ideas about nutrition and health. The pseudo-scientific category “super foods” is part of 21st-

century marketing, but also the reincarnation of the 20th century “protective foods” category the 

British nutritionists created. As this dissertation shows, nutritional science brought food from 

farms to pharmacies through new categories in health and economy. Nutritionists and food 

activists are rightly protesting the fact we buy our food in chain supermarkets and not from 

farmers, but they should also ask how we ended up buying food in pharmacies.47    

Lastly, I believe that historical research on nutrition can help us produce a different lexicon 

for food policy. Most of the metaphors that shape how we think about food today are early 20th 

century metaphors that became so common that they seem self-evident. The most problematic 

one is the food “chain,” which featured in the economic and ecological writing of the 19th 

century.48 The concept of the food chain was paired in the last two decades with the metaphors of 

                                                 
46 Catherine Price, Vitamania: Our Obsessive Quest for Nutritional Perfection (Scribe Publications, 2015). 
47 Many of these supplements are arguably food because people eat and digest them. The dichotomy of food / not-

food is used here as a tool for a study of products that were not recognized historically or culturally as food, yet 

culture is, of course, a category in constant change. As food becomes more processes and more materially 

heterogeneous and complicated, we encounter new products that redefine the category of food. As this dissertation 

shows, discussions on nutrition included several definitions for food. Some nutritionists listed air as a kind of food 

because people consume it as part of their metabolism (see chapter 2). 

 
48 The chain metaphor dominated many decades of ecological writing about food. On the modern history of the term 

“food chain” and its development in scientific writing see: Frank N. Egerton, “Understanding Food Chains and Food 

Webs, 1700–1970,” The Bulletin of the Ecological Society of America 88, no. 1 (2007): 50–69; In England, the 

ecologist and zoologist Charles Elton popularized the expression in his 1927 book Animal Ecology. His book 

showcased food chains not just in terms of species eating one another, but also as a basis for population study and 

demography. He argued that the hierarchies of the food chain are part of how we can account for the number of 

organisms in each category. The principle of the chain was “making smaller food into larger one” (p. 61) and 

moving materials from small animals to bigger animals. In other words, Elton comprehended the food chain as two 

types of hierarchies – body size and digestion ability. His work influenced generations of ecologists and economists 

when they wrote about food hierarchies and he is still considered one of the founders of ecology. Charles S. Elton, 

Animal Ecology (New York, Macmillan Co., 1927). 
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“food web” or “food network”, which describes more complicated, non-linear food structures in 

ecology.49 Equally influential in policy since the 1990s is the concept of “food systems”, which 

includes both food and infrastructure (food marketing, production, procession, transportation).50 

These metaphors reveal some of the limitations we face when we imagine nutrition. The chain 

and the network direct the study of nutrition to the “energy flow” between organisms and 

obscures other aspects of food exchanges (vitamins, minerals, waste). These metaphors also limit 

our political imagination when it comes to food. The system metaphor evokes a sense of logic or 

planning, and the web or chain suggests a degree of stagnation or determinism. All of these 

metaphors are distant from human experience and obscure the injustice, violence, and power 

relations that characterize global food trade. I think that starvations in agricultural countries 

could be explained in metaphors of “food relationships,” “food dependency,” or even “food 

kinships.” The impersonal metaphors of global food relationships are part of the heritage of 

scientific nutrition that this dissertation explores. Historicizing this movement - and presenting 

the limits of its metaphors - opens the possibility of new imagination. Instead of replicating old 

metaphors that economists and ecologists created, the environmental humanities can help us 

break the chains of the “food chain” and offer a critical humanistic language about food, 

relationships, and power. Food activists have already been doing that by replacing some 

ecological terms with terms of social inequality. The concepts of “food deserts,” for example, 

                                                 
49  Mercedes Pascual and Jennifer A. Dunne, Ecological Networks: Linking Structure to Dynamics in Food Webs 

(Oxford University Press, 2006). 

 
50 The metaphor “food system” appears in many publications from the past 20 years. It includes the many economic 

activities of food production, consumption, marketing, packaging and trade, with particular attention to the global 

scope of this trade. Some scholars and policymakers created a broader definition of food systems, encompassing 

economic and ecological factors in the food system. For a review of food systems approach in science, economy and 

policy see: John Ingram, “A Food Systems Approach to Researching Food Security and Its Interactions with Global 

Environmental Change,” Food Security 3, no. 4 (December 1, 2011): 417–31. 

 



 

28 

 

was recently replaced by food justice activists with “food apartheid.”51 I hope that this project 

could be part of this much-need humanistic intervention in food science.  

  

                                                 
51 Eric Holt-Giméénez and Yi Wang, “Reform or Transformation? The Pivotal Role of Food Justice in the U.S. Food 

Movement,” Race/Ethnicity: Multidisciplinary Global Contexts 5, no. 1 (2011): 83–102. 
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Chapter 1: Experiment Without Risk: Scientific Agriculture and 

Scientific Nutrition 

Nearly half a century before nutrition emerged as a scientific discipline it existed as a 

sub-field of scientific agriculture and the biochemical study of soil and animal grazing. The term 

“nutrition” was employed in mid 19th century scientific agriculture mostly to describe the 

chemical metamorphosis of matter: the soil nourishes the crops, the crops nourish the worms, 

and the worms nourish the soil in cycles of metabolism and conversion. The ability to see nature 

as a controlled food chain in which living things digest each other and become part of each other 

shaped the origins of human nutrition as an independent scientific discipline. This chapter 

examines the first center for human nutrition in Britain, the Rowett Institute in Aberdeen, and its 

shift from nutrition as part of agricultural study to nutrition as a science of human health.  

The establishment of the Rowett Institute is examined in this chapter not only in terms of 

its institutional history, but as part of the making of a new discipline in science: assembling and 

replicating social and technical practices in the making of facts. In many concrete ways Rowett 

scientists, predominantly its director, established nutrition as a discipline by establishing a focal 

research institute. They had to create methods and standards through dialogue with other 

disciplines, advocate for their profession, and justify their work to different audiences. The early 

years of the Institute are therefore used in this chapter as an optic for the making of nutrition as 

an independent discipline. The Institute is not, however, merely a “case study” in the history of 

the discipline, because it was the heart of nutritional science for several decades. Despite the 

different challenges to its establishment, the Institute’s impact on the politics and research of 

nutrition was formative and went far beyond Britain and its empire; Rowett was the home of 

many scientists who took leading roles in the work of the League of Nations and the United 
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Nations on nutrition. As one of the former scientists of the Institute recalled in an oral history 

interview, in the 1930s it was easy to “feel that Aberdeen really was the center of the academic 

universe.”1 The making of nutrition at the Rowett Institute is one of the most important origins of 

the discipline and an example for the usage of scientific agriculture in scientific nutrition.  

This chapter situates the Rowett Institute in the context of transnational and British scientific 

agriculture. I portray the experimental farm at the core of this movement: a new site of 

knowledge production that is neither “the field” nor “the lab”, an intersection of science and 

industry. I then examine the farm at Rowett and its importance for the making of nutritional 

science, in view of the controversies it provoked among specialists. I focus on the meaning of 

experiment and risk-taking in scientific nutrition, and showcase the double meaning of 

production in an experimental farm: the production of knowledge and the production of 

agricultural goods. I argue that the turn from scientific agriculture to scientific nutrition, a turn 

that the Rowett Institute exemplifies, resulted in the vision of healthy bodies, human and animal 

alike, as productive.  

1. Scientific Agriculture, Experimental Farms: Developing Minds and Lands  

Transforming both rural education and rural landscapes, the call for scientific agriculture 

introduced a chemical analysis of nature, tracking conversion of substances across forms of life. 

The scientific agricultural movement,2 as scholars have pointed out, first emerged in Saxony in 

                                                 
1 University of Aberdeen Oral History Archives, Dr. Thomson, MS 3620/1/88, University of Aberdeen, Special 

Collections (hereafter UASC).  

 
2 Historians of science and agriculture have pointed out that the notion of scientific agriculture could be misleading: 

farming has always involved different kinds of knowledge production and experimentation. The distinction between 

“scientific agriculture” and “traditional agriculture” in the 20th century, particularly in the colonies, often dismissed 

local experts even though their farming techniques involved innovation, apprenticeship and cultivation of 

knowledge. In other words, every agriculture involves science, whether acknowledged as such or not, and the rise of 

“scientific agriculture” as a concept reveals more about social hierarchies in the world of knowledge and less about 

shifts in scientific practice itself. I therefore use the term “scientific agriculture” to mark a moment of shift in social 

hierarchies of knowledge, a particular formality and professionalism within agriculture development that was 
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the latter half of the 19th century, with studies of fertilizers and the application of chemical 

methods to the study of soil and crops. 3 It relied on the idea that modernizing agriculture through 

scientific tools would result in a better agrarian economy and stronger national production.4 The 

advancement of scientific agriculture in the German speaking world provoked a competitive 

trans-national network of agricultural development programs, first in Japan, where a delegation 

of German scientists established fertilizer research, 5 and soon after in many other locations, 

including France, Canada, England, China and the United States. While scientists collaborated 

globally through delegations and academic exchange programs, the science of agriculture was 

                                                 
declared by contemporaries as scientific. On innovation and science in farming beyond Western, formalized 

scientific agriculture see: Joseph Morgan Hodge, Triumph of the Expert: Agrarian Doctrines of Development and 

the Legacies of British Colonialism (Ohio University Press, 2007); Helen Tilley, Africa as a Living Laboratory: 

Empire, Development, and the Problem of Scientific Knowledge, 1870-1950 (University of Chicago Press, 2011), 

150–55; H. Maat, “The History and Future of Agricultural Experiments,” NJAS - Wageningen Journal of Life 

Sciences, Technography and Interdisciplinarity: Performance, Practices and Experiments, 57, no. 3 (February 1, 

2011): 187–95. 

 
3 Frank Uekötter, “Know Your Soil: Transitions in Farmers’ and Scientists’ Knowledge in Germany,” in Soils and 

Societies: Perspectives from Environmental History, ed. Verena Winiwarter and J. R. McNeill (White Horse Press, 

2006), 322–340; Frank Uekötter, “Why Care About Dirt?: Transatlantic Perspectives on the History of Agriculture,” 

Bulletin of the German Historical Institute, no. 39 (Fall 2006): 65–77; Mark Russell Finlay, “Science, Practice and 

Politics: German Agricultural Experiment Stations in the Nineteenth Century” (Unpublished PhD Dissertation, Iowa 

State University, 1992); Corinna Treitel, Eating Nature in Modern Germany: Food, Agriculture and Environment, 

c.1870 to 2000 (Cambridge University Press, 2017). 

 
4 Attempts to improve yields through knowledge have a longer history, especially in the case of the British so-called 

“Agricultural Revolution”. I therefore employ the term “scientific agriculture” to distinguish the formal, professional 

scientific research in bio-chemistry and soil fertilizers from earlier aspirations for agrarian-economic development. 

On the British 18th century “Agricultural Revolution”, historiographic critiques of the term, and considerations of 

advances in technology and education that increased agricultural productivity see: Mark Overton, Agricultural 

Revolution in England: The Transformation of the Agrarian Economy 1500-1850 (Cambridge University Press, 

1996); Jonathan David Chambers and G. E. Mingay, The Agricultural Revolution, 1750-1880 (Schocken Books, 

1966); Neil Davidson, “The Scottish Path to Capitalist Agriculture 3: The Enlightenment as the Theory and Practice 

of Improvement,” Journal of Agrarian Change 5, no. 1 (January 1, 2005): 1–72; Peter M. Jones, Agricultural 

Enlightenment: Knowledge, Technology, and Nature, 1750-1840 (Oxford University Press, 2016); For a biological 

analysis of the British agricultural revolution, and how nitrogen fixing plants affected the course of historical change 

see: Robert C. Allen, “The Nitrogen Hypothesis and the English Agricultural Revolution: A Biological Analysis,” 

The Journal of Economic History 68, no. 1 (March 2008): 182–210. 

 
5 G. Jock Churchman and Edward R. Landa, eds., The Soil Underfoot: Infinite Possibilities for a Finite Resource 

(CRC Press, 2014), 217; Thomas Patrick Tomich, Peter Kilby, and Bruce F. Johnston, Transforming Agrarian 

Economies: Opportunities Seized, Opportunities Missed (Cornell University Press, 1995), 77. Oskar Kellner, who 

worked in Japan on these groundbreaking agricultural technics, is also mentioned on 3 of this dissertation in the 

context of biological units.  
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also explained in terms of national pride and the quest for national dominance over the earth’s 

natural resources.6 

 Scientific agriculture was fundamentally concerned with education and economy. As 

Emily Pawley pointed out, in the mid-19th century scientific agriculture was characterized not 

simply by the desire to modernize traditional production with advances in technology or science, 

but also by a shift towards an economic understanding of nature. Bio-chemistry enabled 

scientists to understand farming as a series of organic transactions, wherein a skilled, educated 

farmer was like a good accountant who masters and manipulates these transactions.7 Education 

played a crucial role in this paradigm because the human mind, rather than natural resources, was 

considered the limiting factor for agrarian-based economic prosperity. It is therefore essential 

that from an institutional perspective, scientific agriculture revolutionized the relationship 

between state-funded education and agricultural communities. Intended to introduce farmers to 

the scientific methods of their practice, the new form of “agricultural colleges” and “land-grant 

universities” emerged as a hybrid of theoretical scientific knowledge and a practical traditional 

farming knowledge.8  

                                                 
6 Joseph Lawson, “The Chinese State and Agriculture in an Age of Global Empires, 1880-1949,” in Eco-Cultural 

Networks and the British Empire : New Views on Environmental History, ed. James Beattie, Edward Melillo, and 

Emily O’Gorman (London ; New York: Bloomsbury Academic, 2015); Alan I. Marcus, Science as Service: 

Establishing and Reformulating American Land-Grant Universities, 1865–1930 (University of Alabama Press, 

2015); L. C. Gray, O. E. Baker, and United States., Land Utilization and the Farm Problem, Miscellaneous 

Publication / United States Department of Agriculture ;No. 97 (Washington, D.C.: U.S. Dept. of Agriculture, 1930); 

Emily Pawley, “Accounting with the Fields: Chemistry and Value in Nutriment in American Agricultural 

Improvement, 1835–1860,” Science as Culture 19, no. 4 (December 1, 2010): 461–82; Sir Edward John Russell, A 

History of Agricultural Science in Great Britain, 1620-1954 (Allen & Unwin, 1966). On chemistry and German 

world power, including soil chemistry: Jeffrey Allan Johnson, The Kaiser’s Chemists: Science and Modernization in 

Imperial Germany (UNC Press Books, 1990). 

 
7 Emily Pawley, “‘The Balance-Sheet of Nature’: Calculating the New York Farm, 1820–1860” (Unpublished PhD 

dissertation, University of Pennsylvania, 2009). 

 
8 Marcus, Science as Service. 
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 The British scientific community adopted some methods of scientific agriculture and 

coordinated delegations to the leading experimental stations in Germany from the 1840s, yet the 

discipline was slow to gain actual influence over British science or British agriculture. 9 Only by 

the 1890s were scientific agriculture methods used more widely,10 and not until 1907 was a 

system of scientific agricultural education established.11 The landscape of early 20th century 

British agricultural education therefore reflects the growing anxiety regarding German and 

American accomplishments in this field and the slow transition towards a new educational 

system. Agricultural development was, first and foremost, university development, combining 

research work (the creation of new scientific knowledge) and education (the implementation of 

scientific knowledge). 12  

Further, unlike its European counterparts, crucial governmental funding for agricultural 

universities was part of Britain’s agenda only after 1908. Agricultural science gained a new 

political role when “New Liberalism” reshaped governmental priorities regarding economy and 

soil. Under Prime Minister H. H. Asquith, Lloyd George as the Chancellor of the Exchequer and 

Winston Churchill at the Board of Trade instituted a series of interventionist reforms related to 

education, industry and labor. In 1910, a Development Fund was created to oversee and 

                                                 
9 Russell, A History of Agricultural Science in Great Britain, 1620-1954. 

 
10 Paul Brassley, “Agricultural Research in Britain, 1850–1914: Failure, Success and Development,” Annals of 

Science 52, no. 5 (September 1, 1995): 465–80. 

 
11 Notwithstanding, Abigail Woods have noted that before state funded programsa, agricultural societies conducted 

their own studies in agriculture and farm animals. Although these studies were not large in scale or in budget, they 

are wrongfully under-represented in agricultural history. Abigail Woods, “From Coordinated Campaigns to 

Watertight Compartments: Diseased Sheep and Their Investigation in Britain, 1880–1920,” in Animals and the 

Shaping of Modern Medicine, Medicine and Biomedical Sciences in Modern History (Palgrave Macmillan, Cham, 

2018), 71–117. 

 
12 This was also part of a growing shift in university funding, from private to state funded institutions. Keith Vernon, 

Universities and the State in England, 1850-1939 (Routledge, 2004). 
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implement Lloyd George’s 1909 Development and Road Improvement Funds Act, in which 

agricultural research was the basis for economic aid to British rural life.13 As Robert Olby and 

Frank Turner pointed out, the years between 1907 and 1914 were particularly good for “public 

science”: research-based agricultural development spoke to national efficiency, social 

imperialism, and collectivism. Public science attracted leading members of the Liberal and 

unionist parties alike, as well as important pressure groups and lobbyists.14 The Commission 

could only recommend expenditure; commissioners reviewed grant applications and reported to 

the Treasury, which had to make the final decision on every case.15 The Commission tried to 

balance different scientific discipline (horticulture, agriculture and forestry), and the interests of 

different administrative divisions (England and Wales, Scotland, and Ireland).16 The 

Development Commission was responsible for an unprecedented research budget and created a 

research scheme for collaboration with leading academic departments and the establishment of 

new research stations.17    

                                                 
13 The Development and Road Improvement Bill was introduced by David Lloyd George in 1909. The bill led to the 

creation of the Development Fund in 1910. The Development Fund invested nearly three million pounds in scientific 

agriculture and rural development over the five year period of 1910-1915. The Development Commission (also 

called in some of the report “the Rural Development Commission”) was created to control and direct the work on 

agricultural development. Paul Smith, “The Development of Horticultural Science in England, 1910-1930” (Ph.D. 

dissertation, University College London, 2016), 83; Paul Brassley, “Agricultural Research in Britain, 1850–1914”; 

Timothy DeJager, “Pure Science and Practical Interests: The Origins of the Agricultural Research Council, 1930-

1937,” Minerva 31, no. 2 (1993): 129–50. 

 
14 Frank M. Turner, “Public Science in Britain, 1880-1919,” Isis 71, no. 4 (1980): 589–608; Robert Olby, “Social 

Imperialism and State Support for Agricultural Research in Edwardian Britain,” Annals of Science 48, no. 6 

(November 1, 1991): 509–26. 

 
15 As noted by the Commission: “Treasury approval is required for every penny spent from the Fund.” Development 

Commission, "First Report of the Proceedings of the Development Commissioners for the Period from 12th May, 

1910, to the 31st March, 1911,” PP, 1911, XV, 6.  

 
16 Commissioners noted the administrative and political challenges of this task. Ibid, 9. 

  
17 Keith Vernon, “Science For the Farmer? Agricultural Research in England 1909–36,” Twentieth Century British 

History 8, no. 3 (January 1, 1997): 310–33. 
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Discussions of agricultural education in Scotland reveal the duality of the farmer’s role in 

this scheme: farmers were assumed to be simultaneously underqualified or ignorant, and highly 

qualified craftsmen who could promote science by sharing their knowledge with scientists. 

Competing visions of scientific agriculture were discussed in great detail during a series of 

meetings and testimonies in front of the Departmental Committee on Agricultural Education 

from 1907 to 1908.18 These meetings set the scientific direction of the Development Commission 

and shaped the origins of 20th century British agricultural development. They show that Scottish 

agricultural colleges received about 30 per cent more funding as compared with their 

counterparts in England and Wales by 1908, yet specialists questioned the value of the Scottish 

college education. James MacDonald, secretary of the Highland and Agricultural Society of 

Scotland stated that "The farmers in Scotland are good enough men, and masters of their 

business, to be able to instruct the men themselves”.19 He advocated for expansion of agricultural 

education, even though he noted that farmers were not very receptive to this education: “Scotch 

farmers feel they know more about practical agriculture than the colleges do, that is a feeling 

which I am glad to say is breaking down a little”.20   

                                                 
18 Agricultural education involved both the Board of Agriculture and the Board of Education and historians have 

noted some rivalry and overlap in the work of the two on agricultural education. In 1907, The Board of Agriculture 

and Fisheries appointed a committee to examine agricultural education in England and Wales. The Departmental 

Committee on Agricultural Education (chaired by Lord Reay and also referred to as “Reay Committee”) invited 

dozens of researchers, university administrators, representatives of agricultural associations, and local government 

officials to testify on the topic of agricultural education. Stewart Richards, “The South-Eastern Agricultural College 

and Public Support for Technical Education, 1894-1914,” The Agricultural History Review 36, no. 2 (1988): 172–

87; Edward John T. Collins and Joan Thirsk, The Agrarian History of England and Wales (Cambridge University 

Press, 2000), 639–40. 

 
19 Mr J. MacDonald, 27 June 1907. Donald James (chair), "Minutes of Evidence Taken Before the Departmental 

Committee Appointed to Inquire Into and Report Upon the Subject of Agricultural Education in England and Wales, 

and Index", PP, 1908, XXI, Cd. 4207, 430.  

 
20 Ibid. 
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The most important method of scientific agricultural education was the experimental farm. It 

was developed as part of the discipline in Germany as a farming facility that could test, 

demonstrate and prove new scientific discoveries in a real agricultural setting.21 The tension 

between these three objectives – testing, demonstrating and proving knowledge – sparked 

controversy as experimental farms were introduced to the British Development Committee. For 

example, Christopher Turner, member of the County Council for the Lindsey Division of 

Lincolnshire, argued that the farm facility should be used only for demonstration, proving 

science to farmers in front of their eyes. As for experiments that involve risks, he declared:  

“An experimental farm? I hate experiment. I would not have an experiment on the farm […] 

I have very strong opinion on the practicality of it. I feel that a demonstration farm on 

modern methods […] would be a success."22  

Turner’s resentment of experimental farms was not unusual. Experimental farms were 

expensive facilities, and like many of his contemporaries he believed that farms must always be 

profitable. In a similar way Bruce Swanwick, member of the agricultural committee of 

Gloucestershire, noted that: “agriculture is primarily an industry, and only secondarily art and a 

science”. He added the context of family knowledge, stating that “a pupil who is a son of a 

farmer can learn the business of farming better at home”. He noted that agriculture is, and will 

be, a practice of sons of famers, since “people do not leave other classes of society in order to 

become a farmer”. Given the traditional, family based structure of education, Swanwick thought 

that introducing science into agriculture should not include farming at all, but rather focus on 

“pure” academic scientific instruction in fields like bio-chemistry and chemistry. Instead of 

                                                 
21 Mark Russell Finlay, “Science, Practice and Politics: German Agricultural Experiment Stations in the Nineteenth 

Century” (Unpublished PhD dissertation, Iowa State University, 1992). 

 
22  Christopher Turner, 10 July 1907. Donald James (chair), "Minutes of Evidence Taken Before the Departmental 

Committee Appointed to Inquire Into and Report Upon the Subject of Agricultural Education in England and Wales, 

and Index", PP, 1908, XXI, Cd. 4207, 515.  
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competing with the practical knowledge that these farmers would gain at home, colleges should 

provide theoretical knowledge and scientific lectures that would open up students’ minds to new 

ideas that they will later apply on their farms. 23    

2. Institute for Nutrition Studies Before Nutrition Studies: The Making of The 

Rowett Institute 

The Rowett Institute for Animal Nutrition, which later became The Rowett Institute for 

Nutrition and Health, was born out of the Development Commission and the national quest for 

scientific agriculture. The Commission wanted to invest in agriculture in Scotland and appointed 

a Joint Committee of the University of Aberdeen and the North of Scotland College of 

Agriculture to create possible new research stations. This joint committee decided, in early 1909, 

to support some research into animal nutrition as part of the Aberdeen University agriculture 

department. Livestock feeding experiments were seen as a way to improve agriculture, albeit not 

a crucial one, and the funds for nutrition studies were very limited. The early years of the 

Institute – from the first discussions of the Joint Committee in 1909 to the establishment of the 

facility and its farm in 1923 – reflect the changing nature of scientific agriculture and scientific 

nutrition. Nutrition studies at Rowett arose out of a particularly tight collaboration between 

farmers and scientists, industry and science, and a constant tension between forms of knowledge 

production in the farm, in the library and in the lab.  

Research plans and definitions for the purpose of nutrition studies are described in minutes 

from the Joint Committee’s meetings from 1909 to 1913. In the spirit of scientific agriculture, 

the institute was intended to focus on biochemical analysis of animal feeding. The committee 
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searched for a biochemist who was able to lead the new research institution, offering the 

directorship to Edward P. Cathcart. Cathcart, a leading biochemist from Glasgow University, 

turned the offer down, yet promised to assist the prospective director if John Boyd Orr, who had 

worked under his guidance in Glasgow, would be selected for the job.24 Boyd Orr, who later 

become a Nobel Prize winner and the most influential nutritionist of the 20th century, arrived in 

Aberdeen as a recent M.D. with very little experience in nutrition study. Although this post was 

supposed to be a professional promotion for him, and the promised salary allowed him to live a 

more comfortable life, Boyd Orr immediately wanted to return to Glasgow. As he noted in his 

autobiography, he expected to find a well-organized, smoothly operating institution and quickly 

found out this was not the case: “On 1 April- All Fools’ Day!- 1914, I arrived in Aberdeen, and 

enquired where the Nutrition Institute was. I was told there was no Institute.”25 Boyd Orr had to 

practically establish the non-existent institution from scratch and design its research agenda, as 

well as arrange fundraising events and meetings with scientists, politicians and farmers.    

Boyd Orr’s fundraising work is indicative of the tight collaboration between industry and 

science in the making of scientific agriculture. This affiliation characterized scientific agriculture 

world-wide, but it had particular urgency in Scotland. Since the initial budget that Boyd Orr 

wanted for the Institute was almost ten times what the joint committee had offered, most of his 

early work as a director focused on fundraising. "I still look back with bitter resentment,” he 

wrote, “at having to spend half my time in the humiliating job of hunting for money for the 

institute”.26 The Development Commission had imagined nutrition studies as being part of the 
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agriculture department at the University of Aberdeen, which meant that there was neither a 

budget, nor a facility, for an independent nutrition institute. Soon after his arrival in Aberdeen, 

Boyd Orr began advocating for a completely autonomous academic center for nutrition, with 

specialists in agriculture, pathology, and chemistry. To fulfill his ambitious research plans, he 

became a highly talented fundraiser and a public advocate for nutrition, developing a set of 

political skills that he used throughout his career. His academic background in biology and 

medicine enabled him to communicate about nutrition to scholars beyond agriculture. Coming 

from a family of quarry owners, Boyd Orr had gained some experience in the business world and 

successfully approached private donors from the agriculture industry in northern Scotland.27 

Through a series of unofficial private meetings in the 1910s and 1920s, Boyd Orr recruited 

donations from breeders, land owners, agricultural clubs and the National Farmers Union of 

Scotland and England.28  

The appeal to different donors depended on the ability to present science as relevant and 

interesting for varied audiences and “gentlemen of agriculture”. Boyd Orr employed his public 

speaking skills as a fundraising tool and was able to make scientific talks into a kind of 

educational entertainment. The Duthie experimental farm, for example, named after famous local 

Shorthorn breeder William Duthie, was possible due to Boyd Orr’s connection with Duthie’s 

nephew, John Duthie Webster, who donated the money in memory of his uncle. Since Webster 

was the president of Tarves Literary Society, the donation was given in exchange for a talk by 

Boyd Orr on medicine and science. Boyd Orr and Webster agreed on a donation of 100 pounds 
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for each minute of the talk, yet after Boyd Orr’s deliberately lengthy talk stretched over two 

hours, Webster agreed to just donate the full amount needed for the farm if Boyd Orr would end 

his talk.29 Moreover, Boyd Orr’s ability to raise private funds was crucial to the establishment of 

the Institute, since the funding criteria of the Development Commission specified that half of the 

capital for each project was to be raised from local resources.   

Science had its own particular social-political life in Aberdeen. Boyd Orr had the tendency to 

charm and befriend people who, like him, had their fingers in various pies of science and 

politics. During the first decade of its operation, the Rowett Institute had already attracted figures 

such as Walter Elliot MP (who conducted research into pig nutrition in between parliamentary 

sessions),30 Blanche ‘Baffy’ Dugdale, A. J. Balfour, Sir Frederick Hopkins,31 Dr. H. E. Magee 

(who worked at the Ministry of Health and conducted research on goat feeding),32 and Walter 

Morley Fletcher from the Medical Research Council. Boyd Orr referred in his writing to the 

“friends of the institute”: a growing milieu of scholars, politicians, writers and businessmen who 

knew him personally and supported his work.  

Making a research plan for the Institute meant that Boyd Orr and his colleagues had to define 

the new discipline and its importance, a process that was catalyzed by the Great War. The first 

research scheme, approved by the Board of Agriculture for Scotland and the Development 

Commission in early 1914, was limited to laboratory research. Boyd Orr was not satisfied with 

this program and pushed for a more autonomous, more ambitious research center, with the vital 
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element of scientific agriculture – an experimental farm. Although the outbreak of the war 

suspended all of the institute’s work, wartime economy boosted British interest in nutrition 

sciences and allowed more ambitious programming to take place in 1918.33 This shift was also a 

result of Boyd Orr’s personal wartime accomplishments, and the fact that he returned to 

Aberdeen as a decorated medical officer with a robust professional network. In June 1919, a 

memorandum was submitted to the Board and to the Commission which outlined the nature of 

the institute to be established. This time it would be a research facility that included both 

laboratories and an experimental farm.34  

The farm was a controversial aspect of nutrition study from the start, and the need to balance 

the experimental farm and the research center figured in the Institute’s discussions over budget 

and architecture. Although both the farm and the center partially relied on private donations, 

there was constant tension regarding each project’s share of the university’s budget. Further, 

location and infrastructure at Aberdeen University made land and water supply limited and 

inconvenient, which intensified criticism of the farm, as it had a particularly high water 

requirement. Several drafts of both the research scheme and the architectural scheme were 

presented to the university, detailing the desire to maintain both the farm, as a site of practical 

agricultural knowledge on the local conditions of Aberdeenshire, and the laboratories, as a 

facility for universal measuring of nutrients.  

Sites of knowledge were key, and the Institute’s design is a tangible expression for the 

competition between different forms of knowledge production under the difficult conditions in 

Aberdeen. As Robert Kohler has argued in the context of the history of field biology, early 20th 
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century life sciences were characterized by the lab-field border as an “intangible cultural 

space”.35 The study of biology in the lab and the field mutually formed each other, often through 

competition. This dynamic enhanced discussions on particularity and representativeness in 

nature, comparing particular sites to the seemingly universal lab. It also changed the meaning of 

scientific experiment because field biologists explained science as a practice of place and 

believed that nature itself conducts experiments when it changes.36 The experimental nutrition 

farm, a method that the Rowett Institute borrowed from scientific agriculture and adjusted to the 

making of a new discipline, was an effort to reconcile lab-field tensions. Even though it was 

supposed to benefit both universal and particular forms of knowledge, the collaboration was in 

fact controversial throughout the Institute’s work. 

The earliest research took place in a temporary office within Marischal College of Aberdeen 

University. The first plan envisioned the Institute as two new laboratories within the pre-existing 

agricultural college in Craibstone, designed as a new wing to the existing building. Adding the 

experimental farm to the Institute, however, made it impossible to continue the work at 

Craibstone Estate, because even a modest farm plan required lands that the university did not 

have. Although the Governors of the Agriculture College supported the idea of an experimental 

farm by 1919, they were unable to purchase additional land for this project, and the nutrition 

institute was therefore re-designed as an independent research center, with a farm in short 

walking distance.37 The 41 acre plot was finally purchased in the village of Bankhead on 

November 1920, with the support of John Quiller Rowett, a London-based businessmen and 
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benefactor of several charities and universities. Rowett initially agreed to donate £2000 for the 

project yet, after several meetings with Boyd Orr, increased his support with the hope that the 

Institute might discover aspects of animal nutrition that would have bearing on human 

nutrition.38 He became a “friend” of the Institute and of the university, attended events of the 

Aberdeen University Club in London, and of course gave his name to the project.39 Rowett was 

eventually reported to have invested £10,000 in the institute by 1920, a donation that pushed the 

Development Commission to correspondingly increase their donation.40  
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The restricted budget resulted in a purely functional building plan, “with minimum of 

architectural embellishments and with no decorative work inside”41 and in the constant need to 

prioritize certain fields of research over others. As explained in the first report: “owing to the 

high cost of building and the insufficiency of money, it was necessary to dispense with 

everything that was not absolutely essential for the work being undertaken immediately”.42 The 

Institute was located near the public road, while the farm was further back on the land, creating a 

more peaceful, quieter environment for the animals. Devoted to work only on the urgent, 

essential aspects of research until a larger budget could be secured, the institute included only 

chemical, biochemical, physiological, and bacteriological laboratories. The greater part of the 

building was used for chemistry and biochemistry, with large labs attached to preparation and 

distillation rooms. Boyd Orr’s personal connections as a medical officer during the war enabled 

him to purchase second-hand lab equipment from military chemical laboratories. The 

pathological department was allocated a laboratory, but the room was not fitted. The 

bacteriological lab had very minimal equipment. All research rooms and administrative offices 

were designed to be convertible, so new laboratories, if needed, would have the necessary basic 

infrastructure. The library was practically worthless at that point, and mostly included Boyd 

Orr’s personal book collection. The Institute did not have a librarian nor the budget to purchase 

new publications, which proved to negatively affect the scientific work in later stages.  

Located 30 yards west of the Institute, the farm worked in close collaboration with the 

laboratories, but had its own staff and a different work environment. Examination of both the 

floor plans and the staffing reveals that Rowett offered different experiences to different experts: 
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doors and corridors enabled scientists to move between preparation rooms and laboratories 

without going through the main corridor, and animals could be moved directly from the farm to 

the Metabolic Room, equipped with designated cages.43 In addition, animal-based study was 

high maintenance and researchers were required to reside “so close to the animals that they can 

attend to them and make observations at any time”.44 This obligation was relevant for all of the 

nutrition scholars, but was initially imposed only on farm scientists and the director who had 

university housing on the farm. Indeed, while farm researchers and lab researchers worked in 

close collaboration, they were undeniably distinguishable and were permitted – through 

variations in their professional standards and their workspace – to avoid regular interaction.  

After some of the building works were completed, it was clear to the Joint Committee that 

the expenses were going to be higher than expected. Again, the limited resources forced the 

Committee to shift its research scheme. Although studies of fertility and breeding were shelved 

by the Development Commission, the Institute invested a great deal of time and resources in pig 

fertility, not in the service of academic research but simply out of necessity. The high costs of 

pigs for research, and the need to research closely-related animals that had been under 

supervision since birth, resulted in the need for a stock farm and close management of livestock 

reproduction.45 Breeding work took place at Essiehill Croft, where a new piggery was created, 

but even this project could not guarantee a sufficient supply of animals for research. Land 

quickly became an issue, and an additional plot of 122 acres was requested. Water was another 
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restrictively expensive resource, because the farm could not use the water infrastructure of the 

nearby village. The college was pressed to create its own reservoir. Plumbing and work on the 

water supply scheme were the most expensive items in the building’s budget.46 Considering how 

water and land intensive the farm was, it is surprising that the Committee agreed to include an 

experimental farm as part of the essential, immediate work on nutrition. Albeit rooted in 

agricultural traditions and global scientific trends, experimental farming remained a controversial 

method in the 20th century British scientific world, and Rowett scientists had to justify the farm 

in intellectual, financial and even political terms.    

3. Securing the Stable Prosperity of the Empire: Rowett and Imperial Nutrition 

As Rowett’s scientists aspired to reposition animal nutrition with regards to scientific 

agriculture, they had to define animal nutrition in the context of imperial agricultural 

development. From 1925 to 1933 the Institute built connections with the community of imperial 

scientific agriculture through its work with the Empire Marketing Board (EMB) and the Imperial 

Agricultural Research Conference, and later as it became the headquarters of Imperial Bureau of 

Animal Nutrition.47 These collaborations not only made the Institute much more influential 

                                                 
46 First Report, 1922, 38. MSU 1451-1-9-1, UASC. 
47 Several bodies worked simultaneously on the topic of imperial economic development through scientific 

agriculture in the 1920s. Some institutional context of the bodies discussed in this chapter:  

The Empire Marketing Board was established 1926 to improve imperial economic integration. Even though its name 

suggests that it worked mostly on marketing products from the empire, the EMB invested in several programs that 

were not directly related to marketing. As this chapter later shows, significant portion of the EMB’s budget went 

into scientific research.  

In 1927 the Ministry of Agriculture initiated the Imperial Agricultural Research Conference, which took place in 

London in October 1927. This conference had representatives of the Empire Marketing Board, alongside members 

of the Colonial Office and the Board of Education, the High Commissioners for the Dominions, the Overseas 

Settlement Department, the University Grants Committee, the Department of Overseas Trade and the Forestry 

Commission. The meeting brought together 75 delegations from Britain, Northern Ireland, the Dominions, India, 

and different protectorates and colonies.  

In this 1927 meeting delegates decided to establish the Imperial (later: Commonwealth) Agricultural Bureaux, a 

permanent body responsible to improve the circulation of knowledge related to scientific agricultural development. 

The goal of this institution was to publish new studies and avoid duplicating experiments in different parts of the 

empire. The Imperial Agricultural Bureaux included eight bureaus that led the work on different fields of 

agriculture: Imperial Bureau of Soil Science, Imperial Animal Nutrition Bureau, Imperial Forestry Bureau, The 



 

48 

 

within the British scientific community, but also changed the way in which nutrition science was 

practiced. Putting nutrition in the imperial context, Rowett’s scientists learned how to act on 

behalf of science in imperial exhibitions and conferences and to present nutrition as a topic that 

connected different locales. It pushed nutrition scientists to argue for the independent relevance 

of their discipline and to deepen their affiliation with scientific agriculture, mostly by borrowing 

its experimental methods. This process introduced the science of nutrition – not only the Rowett 

Institute – to a new set of political and scientific standards.  

Collaboration with the Empire Marketing Board (EMB) demanded a particular political 

vocabulary of science. Established in 1926, the EMB was set up to foster imperial economic 

integration, with a promised £250,000 annual budget for scientific research that could improve 

imperial production.48 The overwhelming majority of research focused on raw materials, mostly 

foodstuffs.49 Although the leaders of this program seemed to agree that development was “a 

problem of applying scientific research to the practical task of making the most of our immense 

resources”50, they could not agree on the specific scientific projects to support that task. The 

aforementioned Walter Elliot, who chaired the EMB’s Research Committee, believed that 

“biological investigation is not only urgently demanded, but can be justified on any grounds, 

                                                 
Imperial Bureau of Animal Breeding, Imperial Bureau of Agricultural Parasitology (Helminthology), the Imperial 
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national or international, economic or humanitarian”51. Biology, however, was not a specific 

discipline according to Elliot; as a matter of fact, it was a wide net of disciplines related to the 

study of life. During the first years of work, the EMB’s Research Committee supported 

everything from research into food freezing technologies at Cambridge, to specimens’ typologies 

at Kew Gardens, to entomology in Jerusalem, to the establishment of a Chair of Economic 

Relations at the London School of Economics. The eclectic nature of EMB research grants 

provoked some criticism within the scientific community, as scholars pointed out the scattered 

and capricious agenda of the Committee. Elliot responded with a metaphor that seems more 

defensive than analytical:  

If one watched the drops of rain falling on the window pane, one saw two or three drops 

coalesce, and these would join with other drops until at last there was a broad stream 

rushing swiftly in a well-defined direction.52  

Even though Elliot’s “rain drops” did not always create a stream with a defined direction, 

comparing annual research budgets of the EMB reveals a few transitions over the seven years of 

the organization’s existence. First, the initial investment in training scholars and building 

departments in the metropole shifted towards the establishment of research stations outside of the 

UK, in the dominions and in West Africa. Second, funds were granted less often to projects of 

collection (such as shipping specimens from the colonies to the UK for botanical inquiries) and 

more to research delegations, sending the scientists to the field and not the other way around. 

Third, research was structured around more specific commodities, for example, pineapple 

preserving techniques. In addition, the EMB’s expenditure indicates a general trend towards 

favoring scientific research over marketing. When Winston Churchill, who was the Chancellor of 

the Exchequer to approve the EMB’s budget, allocated £ 1 million annually for its activity, the 
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plan was to spend between 15 to 25 percent on scientific grants. However, due to constant cuts in 

funding, the Board had to work with much smaller budgets through its operation. The proportion 

dedicated to scientific research ended up as 45 to 65 percent of the budget.53   

How did nutrition fit within this vast, somewhat confusing scientific program? When 

Boyd Orr led his first large-scale study supported by the EMB, he highlighted in his introduction 

the economic imperial goal:  

The annual crop of grass is thus one of the main sources of the wealth of the empire. [...] 

as pasture is the raw material of many of the primary necessities of life, for which there is 

a constant market, the improvement and better exploitation of these pastures is one of the 

surest methods of securing the stable prosperity of the empire.54 

This particular soil and pasture research proved to be useless soon after its completion, because 

the team lacked basic knowledge in soil studies and was not sufficiently familiar with literature 

in the field. As Boyd Orr later acknowledged, what they published as innovative findings were in 

fact discovered more than a century earlier in Sweden and France, as well as by clergymen in 

Scotland who had expressed interest in agriculture in the early 19th century.55 The study of 

pasture was not groundbreaking in terms of scientific discovery as much as it was important to 

the integration of the Institute and its director into the framework of imperial agricultural 

science. Boyd Orr was thus entrusted to lead further research work, which resulted in more funds 

given directly to the Institute.  
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The EMB supported the study of nutrition along two different commodity chains. In 

Aberdeen and Cambridge, where universities developed agricultural departments, the EMB 

funded the study of animal feeding. At the Lister Institute, where vitamins studies emerged, the 

EMB supported studies of vitamin in dried fruit. Compared with the program at Cambridge, 

Rowett received more funding and more types of grants. The study of natural pasture, for 

example, received a grant of £25,000, the largest grant in the field of animal husbandry between 

1926 and 1930.56 Moreover, during the course of the EMB’s existence, the work at the Rowett 

Institute shifted in a similar way to that of the EMB’s Research Committee. The collection of 

pasture samples in the colonies was replaced by research delegations and work with imperial 

research stations; Boyd Orr led an influential study of nutrition in Kenya; and animal feeding 

experiments investigated the usage of otherwise useless imperial produce. When milk was 

studied in experiments on schoolchildren, the center of study was Glasgow and Boyd Orr was the 

co-director of the study, alongside Walter Elliot. The Rowett Institute was able to build upon 

imperial development programs not only because Boyd Orr had convincing arguments on the 

imperial significance of his studies, but also because the Institute’s character changed as the 

EMB did.  

In terms of social networks and collaborations, Elliot was absolutely crucial in making 

the Rowett Institute part of imperial agriculture. The EMB directors were “firmly determined not 

to become a large bureaucratic machine”,57 which meant that the Research Committee’s budgets 

had very few strings attached. Research grants were not distributed by region or by discipline, 

but rather by scientific merit, and the evaluation of the scientific projects was done mostly by 
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Elliot himself. Being an old “friend of the institute”, who was personally invited by Boyd Orr to 

conduct the research he needed for his doctoral thesis in 1923, Elliot’s appointment to the EMB 

linked the institute to several imperial studies: grass, milk for school children, and native 

nutrition in Africa.  

Working with the EMB helped Boyd Orr become more of a “public intellectual” and 

understand the intersection of science and propaganda. Rowett Institute staff took part in 

imperial exhibitions and publicity, alongside other scientists who presented their work to prove 

imperial progress. In some ways the two missions of the EMB – publicity and scientific research 

– were not completely distinct although they were directed by separate committees within the 

organization. Elliot, Leo Amery, who was the Colonial Secretary in Baldwin’s government, and 

Stephen Tallents, the secretary of the EMB, all shared the view that scientists should take an 

active role in imperial advertising. They understood science as inherently impressive, a 

demonstration of sophistication and modernity, and presented scientific posters in imperial 

exhibitions.58 In other words, the EMB believed in the power of demonstrating science outside of 

the laboratories. Boyd Orr was highly aware of this mission and dedicated most of his time as a 

director not to the work inside laboratories or in the fields but to the meetings, conferences and 

public events that allowed him to “create prestige”59 not only for the Rowett Institute but also for 

nutrition as a field. 

Cultivating prestige and resources for the study of nutrition as an imperial cause meant that 

Boyd Orr had to simultaneously present nutrition both as part of the larger project of scientific 

agriculture and as a distinct discipline that deserved its own resources. The crucial shift for 
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nutrition in imperial planning was the Imperial Agricultural Research Conference of 1927, in 

which the circulation of agricultural knowledge was institutionalized. These imperial 

collaborations were in line with other interwar imperial academic networks: connecting 

dominion academic institutions, facilitating research visits, and exchanging students in a way 

that built trust, friendships and intellectual networks.60 In this conference, Boyd Orr presented 

nutrition as part of agricultural programming, since the nutrition of livestock was an important 

aspect of animal-based agricultural produce. He was able to deepen his relations with 

experimental agriculture scholars (and later sat on the board of The Empire Journal of 

Experimental Agriculture) while also introducing these concepts of scientific collaboration into 

the field of animal nutrition.  

Trying to replicate imperial agricultural programs, Boyd Orr established the Imperial Bureau 

of Animal Nutrition in 1929 to better circulate knowledge on nutrition within the empire. Seeds 

for this operation were planted during Boyd Orr’s extensive travel across the empire with his 

wife in 1928. His aim was to tour as many parts of the empire as possible, and he paid visits to 

Australia, India, Ceylon and Canada, among other places. His Rowett students and colleagues 

were already knee-deep in research in Palestine and Kenya, where two satellite research stations 

of the Institute welcomed him during the same year. Impressed by what he saw as the potential 

for great new scope in nutritional research, Boyd Orr expressed his interest in tighter imperial 

scientific collaborations to the different research teams he met. He first formed an unofficial 

Empire Committee to consider such collaboration in Ottawa in 1928, with representatives from 

Canada, Australia, New Zealand and Great Britain. This unofficial forum led to an imperial 

                                                 
60 Tamson Pietsch, Empire of Scholars: Universities, Networks and the British Academic World, 1850-1939 (Oxford 

University Press, 2015). 



 

54 

 

conference in 1929 where, Boyd Orr said "The suggestion to set up the Bureau was received with 

enthusiasm.”61 The representatives were however of different opinions regarding the nature of 

this collaboration, and if it should work under the English Ministry of Agriculture or a new 

Imperial authority with representation in all parts of the empire (including the Colonial Office). 

The Canadian representative, J. H. Grisdale, was the one to tip the scale, when he refused to 

include Canada in this program unless it was indeed a new imperial body with its own fiscal 

autonomy. This discussion led to the creation of an imperial animal nutrition bureau.  

Like other bureaux of agricultural development, this collaboration focused on circulation of 

knowledge in the form of an academic nutrition journal. First published in 1931, the Nutrition 

Abstracts and Reviews reviewed contemporary nutrition studies conducted around the world, 

with particular attention to publications in languages other than English. The editors-in-chief 

were Boyd Orr and J. R. Macleod, professor of physiology in the University of Aberdeen, but the 

entire operation was carried out by Isabella Leitch, who was at the time an experienced 

ambitious scientist with knowledge of nutrition and physiology who could not find any academic 

post for several years. She studied languages and worked sporadically as a translator, which 

proved to be useful for the purpose of the Bureau. Leitch became Boyd Orr’s personal assistant, 

librarian, and the editor of the journal, and for Rowett staff she simply “was the Bureau”.62 

Leitch prefigured the important place women had in scientific nutrition, and like some of her 

other peers mentioned in the next chapters of this dissertation, was involved in the women's 

suffrage movement.    
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Publishing the journal enabled the Rowett Institute to gain recognition among British 

research institutions. The operation of the journal depended on funding from the Bureau, the 

Institute’s library, and a grant from the Medical Research Council. The approval of this grant, as 

Isabella Leitch noted, “appeared odd in the mind of some of some interested people”63 since 

Rowett was not an obvious candidate for the role of overseeing all aspects of nutrition. The 

Institute was still mainly an agricultural research center, with experiments on animal feeding and 

metabolism, whereas the journal was designed to include at least one abstract on human nutrition 

or “general interest” and one abstract about animal feeding. The limited scope of work at 

Aberdeen, compared with what the journal had to cover, was ever more evident as the journal 

was able to pay very little to abstractors and had trouble finding writers. It became part of the 

Institute’s routine that each scientific team would abstract important new research in its field, 

which meant that the journal was able to gather abstracts on agriculture but not in other aspects 

of nutrition. Leitch relied on external scientists to fill this gap, and in fact “the journal was built 

up as a collection of abstracts by chemists and physiologists for their fellows and by agricultural 

research workers for their colleagues elsewhere”.64 Under these circumstances, it was indeed 

surprising that the Medical Research Council (MRC) decided to support the journal and hence 

acknowledge the Rowett Institute as the center of nutritional research. It was particularly 

controversial since by the early 1930s the study of nutrition gravitated towards analyses of 

vitamins, a topic completely neglected by Rowett’s team.   

The interaction between the Rowett Institute and imperial scientific programs reconfigured 

the politics of the discipline and also the scientific work itself. Having the Bureau of Animal 

                                                 
63 Isabella Leitch, “Commonwealth Bureau of Animal Nutrition,” in Progress in Nutrition and Allied Sciences, ed. 

David Paton Cuthbertson (Edinburgh: Oliver & Boyd, 1963), 381–89. 
64 Leitch, 383. 

 



 

56 

 

Nutrition at Rowett connected the institute better to imperial goals but also to different 

disciplines in nutrition research in Britain. It created the collaboration with the MRC and with 

groundbreaking vitamin studies in London and Cambridge. The unlikely recognition of Rowett 

and its journal by the MRC not only upgraded the influence of the work at Aberdeen, but also 

changed the meaning of nutrition. The journal resituated nutrition in scientific discussions that 

transcended agriculture and created the interdisciplinary collaboration combining human and 

animal models related not only to industry but also to health.  

Imperial collaborations had a particular impact on locality and universality in science, most 

notably in the context of field experiments. On the one hand, Elliot and his colleagues argued 

that “science knows no geographical boundaries”65, but on the other hand imperial scientific 

agriculture was built on experiment stations and experimental farms. Even though experimental 

farms were received with mixed feelings in Britain during the last decade of the 19th century and 

the first two decades of the 20th, they flourished in the empire during the 1920s and 1930s. The 

Empire Journal of Experimental Agriculture, established on 1933, further institutionalized the 

centrality of experimental farms as a method in imperial agriculture. The journal brought 

together different experimental stations and experimental farms, and presented the farms as a 

way to test, verify and develop new knowledge. Farms were, in obvious ways, the most local and 

contingent possible location for science, and did not resemble the sterile, universal white coat of 

the lab. They depended on local conditions and complicated eco-systems that were impossible to 

replicate, yet became the trademark of connecting and standardizing imperial knowledge.  
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4. The Conflict of Productivity and Health: Between Animal and Human Bodies  

Rowett’s work with imperial programs led the institute to deepen nutrition’s affiliation with 

scientific agriculture and to borrow from the earlier discipline the commitment to imperial 

prosperity, the discussions of productivity, and the usage of experimental farms. In what follows 

I discuss the tension between risk, discovery and productivity in science, as it was shaped by 

nutritionists at Rowett. I argue that as scientific nutrition inherited from scientific agriculture the 

method of the experimental farm, it also inherited the dilemma of productivity. In the case of 

nutrition, this method resulted in a particular intersection of human and animal studies; because 

animal bodies were configured in this discipline both as a model for human bodies and as raw 

materials for human nutrition. What I call “the paradox of productivity” therefore shaped 

nutrition in two ways: it pushed more studies to use domestic animals, and it promoted a 

perception of productivity as part of health. Both these principles shaped the science of nutrition 

as we know it today. 

Scientific agriculture also operated out of a complicated, often inconsistent, pursuit of 

productivity. Indeed, the discipline emerged as a solution to economic challenges and was 

constructed to maximize agricultural production, but scientists did not agree upon a unifying 

standard for productivity. The idea of productivity, as historians of agriculture Mark Finlay and 

Frank Uekötter argued, is inherently ambiguous. Famers take very different paths when making 

their industry more profitable: they can grow rare breeds and enter a less competitive market, 

improve the quality of their produce, find ways to save water, etc. Even if they focus solely on 

the quantity of produce per land, the meaning of productivity depends on timeframe; most 
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methods that maximize production exhaust the soil and risk soil’s fertility in the long run.66 The 

definition of productivity is therefore dependent upon time frame, market behavior and of course 

the simple question “profits for whom?” Scientific agriculture was born out of economic 

planning that aimed to benefit farmers and the national economy. Historians, however, have 

pointed out that the interests of the farmers, the scientist and “the economy” did not always 

overlap.67 Even when all parties involved were interested in economic development, it most 

certainly did not mean that they had a similar view on what this goal should actually look like. 

The historical actors mentioned in this chapter did not share the same opinion on how science 

should improve agriculture: would farmers benefit from science because scientists will go 

beyond what farmers can, and explore risks and mistakes, or would they benefit much more from 

seeing a perfect farm in operation and studying its work?  

The experimental farm at the Rowett Institute, as this chapter shows, was repeatedly 

contested. Operating under constant financial pressure and limited space, the experimental farm 

provoked discussions over hierarchies of knowledge, the desired collaboration with farmers, the 

relation between local and universal knowledge, and above all financial cost of experiments. The 

fact that the farm was so expensive to maintain further exacerbated these issues. In Aberdeen, 

like in many other places, the decision to have an experimental farm did not mean that it was 

clear what experimental farms are and how they should improve science and agriculture.    
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Advocating for the value of scientific research in agriculture, Boyd Orr published an article 

in the Aberdeen University Review where he reviewed scientific agricultural advancements in 

Germany and in the United States, and stated that Britain had lost its relative scientific power 

which is why it had lost its agricultural power. The article argued that the real gap between 

agriculture and science was not the one between knowledge and practice, but rather the one 

between modes of knowledge cultivation and the failure to create enough applied research. The 

article presented scientific agriculture as something that would first and foremost benefit farmers 

and would be of great interest to the agricultural industry in Scotland. He highlighted the national 

importance of this field that has the potential that no other field has. Orr did not directly mention 

the financial costs of experimental farms, but rather wrote passionately about the worthiness of 

scientific exploration, even if it were expensive or uncertain:  

The path of progress is strewn with failures and disappointments. Although there is no 

field of scientific investigation that holds out greater prospects of results of economic 

value, which are likely speedily to be obtained, it must be remembered that, even when 

definite results are obtained, their practical utility must be tested before they can be 

demonstrated and absorbed in practice. In original research, indeed, the fruits, though 

certain, are usually of slow growth and are often reaped by the following generation.68     

 

Internal, unpublished discussions at Aberdeen reveal much more complexity with regards 

to scientific agricultural and its benefits to the local agricultural industry. The minute book of the 

Joint Committee that oversaw the research in animal nutrition at the university includes 

numerous debates over the effectiveness of the experimental farm and the high cost of its 

maintenance. In a 1925 meeting the Committee noted that most of the planned research schemes 

for the farm were held back, as the high cost of the operation made them impossible. Members of 

the Joint Committee noted that financial reasons restricted the research so that it focused mostly 
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on pigs’ nutrition, and although they believed that the farm was “of great interest” to the 

agricultural industry, it was not clear how many farmers would actually support the farm. The 

financial state of the farm, the committee agreed, was so acute that they had to decide if they 

would restrict the work and make it just a pig research station or find new funding opportunities. 

For the farm to be a true contribution to science and industry, they agreed, it should include dairy 

cows and chickens. Proposed remedies for the financial shortage included extensive breeding 

and a donation from National Farmer’s Union of Scotland and England, which had expressed an 

interest in an unofficial meeting with Boyd Orr.69 

In these discussions the Committee often stressed that if the farm became profitable it 

could pay for itself. The Joint Committee wanted the Rowett Institute farm to outlive the late 19th 

century efforts to establish a research farm in Aberdeen, a project that failed both because the 

farm was unable to sell enough produce and because its director failed to recruit private 

investments.70 Throughout the 1920s and 1930s, the farm was partially funded through the sale of 

its produce. First, the institute started a small bacon factory to use the pigs from research and 

later it sold milk, eggs, meat and similar produce. This financial scheme led the institute to 

conduct a bacon study in collaboration with culinary staff of the university, with the aim of 

producing good bacon at minimal expense.71 Time and again, financial needs informed and even 

shaped research schemes; now the kitchen became another site for experimentation, and the 

tasting of bacon, part of scientific research. The need to turn the farm into a profitable business 

that could support itself changed the meaning of knowledge and economy: for the farm to 
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survive as a scientific facility, it first had to survive as a farm – be productive and create profit 

from agricultural produce.  

To some degree, the goal of productivity made the experimental farm into a contradiction 

in terms. As long it is a farm was productive, in the economic sense of immediate pursuit of 

profit, it cannot be experimental, in the dangerous, risk-taking sense of scientific exploration. 

Examining the experiments conducted at the farm in the 1920s and 1930s indicates the 

methodological shortcoming of the work: different feedings were compared, but the possibility 

of minimal feeding was not fully explored, so as to not endanger the expensive animals. When a 

type of feeding was discovered to be harmful to the pigs it was not used again, although 

investigating the character of malnutrition would have contributed a great deal to the scholarly 

field. Moreover, the relationship between disease and nutrition, which was one of the most 

pressing issues of the discipline in the 1930s, was not included in the Institute’s work at all. The 

1930’s introduced studies of rickets, beriberi, anemia and other syndromes related to nutritional 

deficiency, as well as investigation of nutrition’s influence on illnesses that were not caused by 

malnutrition. The Institute could not join this scientific discussion, since sick animals could not 

create revenue, even if they could create knowledge. The limits of the experimental farm were 

criticized by several of Boyd Orr’s contemporaries. In his historical essay he noted that:  

Some of the scientists in the institute thought the farm was very commercial minded. 

Perhaps so, but the free money was a great comfort. Added to the income for the 

endowment it enabled new lines of work to begin without waiting for the approval of the 

application for the annual grant.72 

Productivity could operate on different levels, and the Rowett Institute was not committed to 

future productivity of all animal based agriculture but rather to its own immediate productivity. 
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The productivity paradox made the farm in Aberdeen create a specific language of science: 

experimentation without mistakes. This risk-free model was not the only model of experimental 

farms in the empire, but it represents a larger imperial phenomenon of risk management and 

financial justifications for agricultural science. Many experiment stations conducted expensive 

researches in conditions that were likely to result in loss, because science was part of the making 

of imperial frontier. As such, experimental farms tried to explore the possibility of new 

agriculture that could overcome harsh natural environments that were not cultivated before.73 

Although these research stations did not pay for themselves like the one in Aberdeen, they were 

part of the same landscape in which scientists had to reconcile the production of knowledge with 

the production of goods.  

The paradox of productivity affected the kind of science made in Aberdeen in ways that 

shaped the discipline of nutrition when it came to human and animal models. Coming from 

scientific agriculture, nutrition was part of the understanding of nature as a series of “food 

chains” in the spirit of bio-chemical transactions. When Rowett scientists experimented with the 

feeding of animals, they tried to understand how animal nutrition affects the quantity and the 

quality of animal-based food products. This meant that the only animals used at Rowett, both in 

the farm and in the lab, were animals that could be eaten or produced food: pigs, sheep, poultry, 

and dairy cows. Although Boyd Orr mentioned from the very beginning the possibility of 

making nutrition a science that applied to human bodies as well, he paved the way to this 

research while using exclusively the bodies of animals that could be used in agricultural industry. 

This praxis shifted models of scientific study, because most farm-animals were not used as a 
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proxy in medical studies. Pigs, sheep and cows became the basis for the study of the human 

metabolism, although these models were unlikely and untypical in medicine, as they are today.  

The transition from the study of animal bodies to human bodies at the Rowett institute was 

not linear nor dramatic. Although studying animals as potential food and studying animals as a 

proxy for human bodies implies different kind of research and different types of animals, 

nutritionists at Aberdeen viewed the two as interchangeable. Both aspects of nutrition research 

served the end goal of improving human usage of nature, and nutrition casually merged 

agriculture and medicine as it developed unusual animal models. During the 1920s several topics 

of animal nutrition were hypothesized to have implications for human nutrition, and scientists 

slowly started to use the farm as a method in the study of human health. The Rowett Institute had 

some guinea pigs, a much more common model organism for scientific experimentation, but 

since this subject was not part of the farm’s agricultural production, scientists used mostly piglets 

and chicks when exploring aspects of human nutrition. In 1922, when the study of vitamins was 

still in its early stages, Rowett scientists used foods that were considered rich in vitamins and 

measured their influence on animals’ weight. Although the model in this study was unusual 

(mostly piglets) and the criteria was based on agricultural production (it was only the animals’ 

weight that they examined, which is an indication of produce, not necessarily of health), the 

study was framed as a general inquiry into vitamins in nutrition, for humans and animals alike.74      

The usage of methods and knowledge across species operated in both directions. Building on 

contemporary innovations in the study of rickets, scientists at Rowett conducted farm 

experiments in hog pens. Work on rickets revealed that in some cases exposing sick children to 
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sunlight improved their condition, so researchers at the experimental farm explored different 

types of hog pens and measured the impact of direct sunlight on piglets’ health. The study of 

rickets in the farm exemplifies the proximity of human health and farm animals in the discipline 

of nutrition as it was shaped at Rowett: practice from human medicine is applied on farm 

animals, and the discovery is the farm is supposed to improve human health both by giving 

people better animals to eat, and by applying the farm’s sunlight exposure methods to children. 

Using a mixture of human and non-human subjects in nutrition was characteristic of Rowett 

scientists even when they worked on large-scale trans-national projects away from the farm in 

Aberdeen. Isabella Leitch’s work in the Animal Nutrition Bureau, for example, result in a survey 

of nutritional anemias in cattle, men, and pigs, in Africa South of Sahara, Florida USA, the 

Netherlands and New Zealand.75  

  The emergence of nutrition out of agriculture and the usage of farm animals as a model for 

human nutrition had long term impact on the discipline. Reflecting on changes in their discipline, 

nutritionists in the past decade have pointed out that farm animals have been exceptionally 

central in the study of human nutrition, compared with other disciplines. As the discipline 

changed in funding and methods, nutritionists are now using less domesticated animals, but the 

legacy of early 20th century studies is still apparent, especially in metabolism research.76 While 

nutritionists acknowledge the unusual animal models in the basis of their discipline, they do not 

consider the contingent historical process that formed their discipline in a nexus of imperial and 
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global scientific inquiries into life and resources. The farm in Aberdeen was not the only place in 

the world that used the discipline of agriculture as a way to make the new discipline of nutrition, 

however it was indeed one of the most influential research centers of its century, and the first 

institution in Britain that brought together human and animal nutrition in the form of an 

experimental farm.   

Moreover, the emphasis on agricultural productivity shaped the science of nutrition in the 

ways it evaluated and explained health. Since scientists at Rowett assumed that improved 

nutrition would make the animals at the farm more productive, they used productivity as an 

indicator of health.77 Most studies at the experimental farm measured the effect of feedings on 

the subjects’ weight gain. On lactating animals, feeding experiments investigated the relation 

between food and fat percentage in milk. In sheep, nutrition was developed to increase wool 

production. In short, forasmuch as people use different animals for different commodities, 

productivity was measured differently according to the animal’s specie, gender and age. These 

different measurements were not framed by nutritionists solely in economic terms; they were 

assumed to indicate the subjects’ general health. Categories like “health” or “vitality of the 

body” were in fact interchangeable with categories of industrial profit in meat, milk and wool. 

This concept perpetuated itself in different studies in the 1920s and 1930s, when the institute was 

involved in research throughout the empire. A 1929 Australian report on agricultural 
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development, co-authored by Boyd Orr, stated that “a non-productive animal is apparently an 

unhealthy one”.78  

Productivity as a sign for health has noteworthy social and political implications when it 

comes to human bodies. As the science of nutrition moved from animal bodies to human bodies, 

many aspects of this search for productivity lingered. For example, working horses were 

suggested as a way to develop a study conducted on human subjects at the Public Health 

Department in Aberdeen University. 79 The idea was that labor – conducted by human or by 

horse – shared similar bio-chemical dimensions. Indeed, from experiments on vitamin 

supplements for factory workers to studies of native nutrition in Africa, nutrition was in part a 

science of labor and production. The relationship between labor and nutrition was 

institutionalized through several bodies domestically and internationally, as the International 

Labor Office and the Ministry of Health investigated the feeding of working men. Historians 

have attributed the link between nutrition and labor to the emergence of Taylorism in the early 

20th century or to the perception of the human body as a machine in the 19th century,80 but the 

history of nutrition studies at the Rowett Institutes offers a different intellectual genecology of 

productivity and health. Emerging from scientific agriculture, nutrition at Rowett and in many 

other institutes of its time understood health and productivity as part of development of natural 

resources. It was nature and animals - not only factories and machines - that inspired the vision 

of human nutrition vis-à-vis work and profit.     
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5. Conclusion  

 Institutionally, methodologically and intellectually, the science of nutrition has strong 

historical ties to the scientific agriculture movement. Continuing some of the principles of 

scientific agriculture, early 20th century nutritionists used concepts of bio-chemistry to imagine 

nature as a series of material transactions. The importance of metamorphoses in 19th century 

scientific agriculture - making turnips into cows and pumpkins into pigs81 - had particular 

meaning for British imperial planning, from the development programs of 1909 to the Empire 

Marketing Board of the 1920s. Planning for distant geographical scopes, imperial agricultural 

development had the potential of turning maize in Tanzania into milk in Scotland, not only by 

marketing but mostly by promoting scientific studies. As this chapter shows, although scientific 

agriculture was slow to arrive to Britain, and British scientists felt like they lagged behind their 

German and American peers, when the discipline arrived to Britain it was fairly swiftly 

incorporated into imperial planning and colonial political thought. It also included nutrition as a 

distinct discipline earlier than it had in other countries, and developed the field of human 

nutrition. 82 In other words, although Britain was not the powerhouse of scientific agriculture, the 

development of this discipline into nutrition and public health gave Britain a pioneering position 

in transnational scientific communities. The development of this national specialization in 

nutrition is detailed in the next chapters as I further explore the interaction between geo-politics 

and science in British work on nutrition with the Inter-Allied Scientific Food Commission and 
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The League of Nations in the next chapters. These chapters also offer more context for the 

Scottish scientific community described in this chapter, and its conjunctions with both the 

English and the European scientific networks.    

By telling to story of the Rowett Institute, this chapter presents the making of a new 

discipline – scientific nutrition – out of a dialogue with other disciplines and forces in the British 

scientific world. The link to scientific agriculture, as I show, is not just institutional. Nutrition 

inherited from its ancestor three important foundations: knowledge as a way to compensate for 

limited natural resources, the hybrid institution of experimental-farm, and the pressure for 

financial viability. Experimental farms sparked controversy because they had indeed 

encapsulated a tension: between the field and the lab, between the science and industry, between 

the academic community and the rural community. In the case of Aberdeen the commitment to 

the farm pushed aside scientific work in order to produce and sell agricultural goods. This 

production shaped the scientific work as a risk-free, profitable science, and resulted in scientists 

using the same group of animals for farming and for research. Consequently, when the discipline 

expanded to include human nutrition, unusual model organisms were used, a tendency that 

shaped the discipline to this very day. Putting humans and animals on the same scale, the legacy 

of scientific agriculture in scientific nutrition informed the notion of food and labor, in the 

understanding of productivity as an indicator for the healthy body. Nutrition, the science that 

shifted international concepts of development as a “marriage of health and agriculture” was to 

some degree a marriage of ideas about human and animal bodies.  
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Chapter 2: A Tale of Two Starvations: The Great War, the siege in 

Kut-al-Amara and Nutrition as a Science of Race and Place  

  

Limited food resources and heightened awareness of food’s impact on health gave the 

discipline of nutrition new momentum in World War I. Several historians have noted that the 

Great War was the worst of times for nutrition and the best of times for nutrition science: an era 

when nutritionists got more political power and government funds.1 Across the globe, food was 

mobilized with blockades, rationing, soldiers’ diets, and new trade systems.2 Many of the new 

food policies relied on science, even if this science was preliminary and not fully standardized. 

The new field of nutrition in Britain found itself in an unprecedented position of influence. The 

Food (War) Committee was founded by the Royal Society in 1915 to advise politicians on 

scientific food standards.3 In 1916 the first Minister of Food Control, Lord Devonport, was 

appointed; in May 1917, proposals of rationing were presented to parliament. In a rapidly 
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shifting landscape of food trade and food knowledge, interdisciplinary groups of experts in 

economics, agriculture, medicine, and biochemistry worked together as “nutritionists.”4     

This chapter explains the impact the war had on the discipline of nutrition through one 

thread of knowledge creation: diets and Indian soldiers’ health. It focuses on the siege in Kut al- 

Amara, Mesopotamia, in which starvation shifted both military strategy and the urgency in 

which scientists wanted to study nutrition deficiencies. During the siege, starvation and 

malnutrition were widespread and impacted soldiers from all ranks and races. Physicians soon 

noticed, however, that white soldiers and Indian soldiers were prone to two different kinds of 

starvation: white soldiers developed more cases of beri-beri (vitamin B1 deficiency) while Indian 

soldiers developed more cases of scurvy (vitamin C deficiency). The two starvations were a 

result of rigid food policy in the colonial army, which dictated that the colonial recruits should 

eat “Indian food,” and British soldiers should eat “British food.” The different diets were given 

both because receiving culturally appropriate food was considered essential for soldier’s morale, 

and because diet was part of colonial racial theories in India. The so-called “Indian diet” that the 

soldiers received – which was, in fact, not as attuned to the culinary traditions of India as 

colonial authorities claimed - was put to the test in the severe conditions of the siege. As medical 

officials realized, both white and “Indian” diets were lacking crucial vitamins. Mesopotamia, 

therefore, turned into a “lab” of nutrition experiments and an opportunity for scientists to 

question not only vitamin theories but also the link between race and diet.  

The tale of two starvations is connected in this chapter to institutional shifts in nutrition 

science during the war. At the front, medical professionals tried to manage the issue of 
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Noel Paton, William M. Bayliss and E. P. Cathcart. Biochemists F. G. Hopkins; agriculturalists T. H. Middleton and 

T. B. Wood, and economist William J. Ashley. 
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malnutrition in the multi-racial army. At the home front, a new generation of female laboratory 

vitamin researches emerged at the Lister Institute in London and quickly trained women from 

different walks of life in research. The collaboration between male scientists at the front and 

female scientists at the home-front revealed disagreements in the racial nutrition theories. The 

Lister scientists who were not at all invested in the idea of distinct diets for different races 

understood the various vitamin deficiencies as very similar. Scientists at the front, on the other 

hand, did not have the capacity to treat the conditions of white and Indian soldiers under the 

same medical institutions and scientific theory.  

Through the correspondence between these two groups of scientists, I show how diverse, 

interdisciplinary and at times contradictory the discipline of nutrition was during the Great War. 

The previous chapter had shown that scientific nutrition emerged from ecological and economic 

ideas about transaction and metamorphosis of materials. This chapter looks at a new stage of this 

metamorphosis during the war, and examines the internal contradictions of nutritional planning 

in Britain. The same discipline that unleashed policies and ideas about the connectivity of the 

food chain reestablished ideas about segregation. On the one hand, nutrition was understood as 

metaphasis of materials between people, animals, and machines. Experts wrote about nutrition as 

a science of conversion, calculating for example the energy required for bombs and the energy 

required to feed a city. On the other hand, nutrition was a discipline of hierarchies and 

differences, establishing ideas about unbridgeable racial segregation in the British Empire.   

Ideas about empire and race are linked in my analysis to the unique conditions in Kut-al-

Amara and its meaning as a scientific place. Iraq was a crucial lab for British nutrition not only 

because it involved many soldiers and extreme conditions, but also because it enabled a study of 

Indian soldiers as experimental subjects in a location other than India. As this chapter 
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establishes, British scientists in India had understood nutrition, environment, and race as inter-

related since the 1860s. When malnutrition affected the Indian soldiers serving in Mesopotamia, 

the study of the Indian body was detached from Indian geography and climate. The war therefore 

created a unique, new location for a science that was otherwise connected to different geography.  

1. The Problem of Conversion and Metamorphosis during the war: Feeding the 

War Machine, Feeding the Soldiers  

As explained in chapter 1 of this study, nutrition was conceptualized in 19th century 

scientific farming through the issues of exchange, transaction, and metamorphosis. Nutrition was 

a way to improve agriculture by perfecting the material exchanges in the farm: from the soil to 

the plant and from the plant to the animal. These principles dictated imperial economic planning 

and invited collaboration between experts in agriculture, botany, zoology, chemistry, and 

medicine. Thinking about nutrition as a transaction led to powerful metaphors that still dominate 

food politics today, such as the food “chain”.  

 The issue of transaction in nutrition re-emerged during the war. The Food (War) 

Committee was founded by the Royal Society in 1915 to advise politicians on scientific food 

standards. The Committee ended up discussing more broadly a complete set of transactions 

between human and natural resources. The interdisciplinary members of the Committee quickly 

established a mutual language of transaction, conversion, and metamorphosis in the study of 

food. These concepts led the Committee to prioritize bread over meat, for example. “Livestock 

are wasteful converters of food,” the Committee declared, “at best returning as meat less than 

half of the imported food they consume. The nation can economize upon meat, but it cannot 

economize upon bread.”5 Bread was a priority because it was the working-class food. The 

                                                 
5 CMB/72 (503), minutes of the Food (War) Committee, 1916-1917, Royal Society Archives (hereafter RSA). 
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Committee explained that bread was how the British working-class produces “daily output of 

work.”6 In this calculation, global food trade moved through the bodies of animals and workers, 

and metabolism was an economic and environmental process. Throughout the war, the 

Committee tried to build a system of “alternative” foods, and add to the food chain things that 

British people did not usually eat. The Committee examined “Alternative Sources of Dietary 

Substances” including soy beans and saccharine.7 This was a practice of economic, scientific, 

and culinary imagination: if nutrition is a type of economic deal we sign with the earth, we might 

be able to negotiate the terms and conditions.  

Alongside agricultural planning and the material exchange in the linear soil – plant – 

animal – human chain, nutritionists tried to perfect the feeding of the war machine. As Alice 

Weinreb has argued, World War I changed global food systems not only because it shifted 

production and trade, but also because the war itself required organic substances and changed the 

environment. Weinreb examines chemicals that were used for both warfare and agriculture and 

suggests food history that that is also a history of warfare.8 Indeed, the war demanded chemicals 

and certain organic resources that bring together different types of the food “chains”: feeding 

guns with gun powder, feeding explosives with nitrogen, feeding the soil with fertilizers, feeding 

the soldiers at the front with produce from the farms. Many of these feeding solutions depended 

on chemists, which led to notable growth in this discipline during the war all over Europe.9 In 

                                                 
6 Ibid.  

 
7 MS / 527 / 2, MS / 572/ 2/ 1, MS/ 527/ 3, RSA.  

 
8 Alice Weinreb, “Beans Are Bullets, Potatoes Are Powder: Food as a Weapon during the First World War,” in 

Environmental Histories of the First World War, ed. J. R. McNeill et al. (Cambridge: Cambridge University Press, 

2018), 19–37. 

 
9 Roy MacLeod and Jeffrey A. Johnson, eds., Frontline and Factory: Comparative Perspectives on the Chemical 

Industry at War, 1914-1924 (Springer Netherlands, 2006); Gerard J. Fitzgerald, “The Chemist’s War: Edgewood 

Arsenal, the First World War, and the Birth of a Militarized Environment,” in Environmental Histories of the First 
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Britain, the Food (War) Committee advocated for the government to increase its support for 

chemistry.10  

In other words, the food chain in nutritional planning gradually included the feeding of 

people (civilians and soldiers) and the feeding of non-human war machines. The Food (War) 

Committee expressed growing anxiety as they tried to prevent the war from literally eating away 

Britain’s cereals. Acetone, a crucial chemical in British manufacture of cordite explosives, was 

produced from maize and barley. The Committee worked closely with the acetone expert of the 

Admiralty Laboratories, Dr. Weizmann, as he developed bacterial fermentation for the 

production of acetone and ethanol.11 Trying to avoid the waste of cereals for the feeding of non-

human war machines, the Committee prompted Weizmann to use horse chestnuts as a source for 

starch in his acetone production. After preliminary experiments were successful, the Committee 

initiated a large-scale public campaign to pick horse chestnuts, which were never harvested 

systematically in Britain. The campaign worked through local government, and Urban and 

County Councils paid for the expenses of horse chestnut collection. Throughout the summer of 

1917, school children were sent to pick up this chestnut from yards and gardens, and citizens 

bombarded the Committee with letters either complaining about noisy children picking up the 

fruit on their property, or volunteering to join the campaign by donating their horse chestnut 

trees.12 This was a new way of thinking about human transactions with nature, with particular 

                                                 
World War, ed. J. R. McNeill et al. (Cambridge: Cambridge University Press, 2018), 62–96; Michael Freemantle, 

The Chemists’ War, 2014; Anthony S. Travis, The Synthetic Nitrogen Industry in World War I: Its Emergence and 

Expansion, SpringerBriefs in History of Chemistry (Springer International Publishing, 2015). 

 
10 Minutes of the Food (War) Committee, 1916-1917, CMB/72 (503), RSA.  

 
11 Chaim Weizmann was later a Zionist international politician and the first president of Israel. His work in the UK 

was often published under the name Charles Weizmann. The Committee referred to him as Dr. Weizmann so this is 

the name I used here.   

 
12 MS / 527 / 2/ 16 – 242- 312; and MS/ 527 / 2/ 16 / 1-72, RSA.   
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emphasis on materials that could produce energy in human bodies and explosive weapons. Even 

though the horse chestnuts were never able to replace cereals in acetone production, the 

campaign was an ambitious attempt to change the food chain.  

In propaganda, the question of metabolism and exchange had rhetorical value. The Food 

(War) Committee tried to avoid waste by changing household usage of materials that could be 

utilized for war. Scientists tried to repurpose oils that people fried their food in for soap 

production or the processing of wool for military uniforms.13 This idea had a minimal impact on 

actual food chains, but it created powerful propaganda as it lent itself easily to metaphors about 

transactions. The propaganda film Patriotic Porkers (1918) provided a clear visualization of the 

drama of metabolism as it walked the audience through the imaginary food chain. The film calls 

for citizens to collect their household waste and use it to feed pigs. Most of the visuals on the 

ten-minute video are of pigs eating and growing fast. The titles explain that through the bodies of 

pigs, waste could become pork. The narrative culminates with a metaphoric moment of 

exchange, in which visuals of the farm are replaced with soldiers in the trenches getting their 

food supply. The final titles read: “HOUSEHOLD WASTE. Save it and breed Pigs; Collect it and 

feed Pigs; Use it to beat Pigs - The ones in Germany.”14 This film completed a full circle of 

digestion without explaining any activities within the animal or human bodies. Food was about 

one thing becoming something else, and about communities that control these material 

transitions. The transition unleased metaphorical war between pigs and “pigs.” The last image of 

the film is an illustration of the Kaiser.    

                                                 
13 MS / 527 / 3/ 2, RSA MS / 527 / 3/ 1, RSA. 

 
14 Green’s Film Service / Green’s Topical Productions, Patriotic Porkers (1918), National Library of Scotland, 

Moving Image Archive. 
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Figure 2.1: Patriotic Porkers, Green’s Film Service / Green’s Topical Productions (1918). 

 

The question of “food chain” optimization continued some of the themes of nutrition in 

late 19th century agriculture but also introduced a new set of urgent concerns. Things that were 

food had to become not-food-- weapons--and things that were not food, such as horse chestnuts, 

entered the food chain. This “chain” planning had a particular meaning within the military 

supply when the British army created different food chains for colonial soldiers and white British 

soldiers.  

2. British Food-Science in India before the War: Race, Place and Military  

Nutrition was a key part of colonial rule in India since the 1860s, and by the beginning of the 

Great War, British nutrition experts in India developed a research culture that was slightly 

different than the one in England and Scotland. Part of the difference was institutional: in India, 

nutrition experts worked at the Indian Medical Service (IMS). The structure of the IMS 

combined civilian and military responsibilities, making nutrition study part of the army. 

Members of the service held a double commission as medical and military officers, which 

resulted in an all-male organization (women who practiced medicine and related health services 

professions in India did so outside the IMS). The service dictated racial hierarchies in as much as 

white officers could not serve under Indian officers, and white patients received treatment only 
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from white doctors. Officers from the Service were appointed to senior positions in the colonial 

state and administered a variety of fields that were not part of public health in the metropole. 

Trained in medicine, they worked in a variety of areas, including prisons and mental asylums 

administration, and served as chairs in botany, chemistry, and physiology.15 The inter-

disciplinary character of nutrition was therefore even more interdisciplinary in India, where 

experts crossed several fields in their military careers.  

The work of the IMS and the attachment to military planning dictated a study of nutrition that 

follows the idea of “martial races” in colonial science. The dominant perception of race in British 

colonial policy at the time was that certain ethnic groups from Northern India were better 

soldiers for the colonial recruit. Following the 1857 revolt, a concept of “martial races” entailed 

that certain ethnic groups, especially Bengalis, are less loyal, less intelligent, less masculine, and 

less physically capable of protecting the empire. The idea of “martial races” went beyond 

military officers and shaped ideas about gender and race in popular media, public discourse, and 

medicine.16 The focus on “martial races” shifted patterns of colonial recruits, preferring soldiers 

from Punjab and Nepal, and focusing on ethnic networks in villages to create ethnically cohesive 

brigades.17   

Nutrition worked in peculiar ways in this racial theory and in tandem with colonial 

recruitment. As David Arnold points out, nutrition could be interpreted as a discipline that 

challenged the very idea of race, but such interpretation is misguided. Arnold examines the work 

                                                 
15 David Arnold, Science, Technology and Medicine in Colonial India (Cambridge University Press, 2000), 57–61. 

 
16 Heather Streets, Martial Races: The Military, Race and Masculinity in British Imperial Culture, 1857-1914 

(Manchester University Press, 2004); Bernard S. Cohn, Colonialism and Its Forms of Knowledge: The British in 

India (Princeton University Press, 1996); On military needs, racial theories and castes see: Nicholas B. Dirks, Castes 

of Mind: Colonialism and the Making of Modern India (Princeton University Press, 2011), 177–82.  

 
17 Samiksha Sehrawat, Colonial Medical Care in North India: Gender, State, and Society, c. 1830-1920 (OUP India, 

2013), 203. 
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of David McCay, who conducted several studies on Bengali prisoner’s diets between 1906 and 

1911.18 McCay argued that the prisoners’ poor diets shaped their physical capabilities, and if 

provided different nutrition, their character could change. Even though this argument might 

contradict some of the biological determinism that we identify with racial theories, nutritionists 

did not see their work as negating these theories but as contributing to them. The science beyond 

the “martial races” concept was a fuzzy combination of biological racism (justifying the 

superiority of Aryan races), theories about the climate (linking high mountains and cold climate 

with robust, masculine populations), and ideas about historical impact (arguing that Bengalis and 

Madrasis had grown “softer” with long years of British role). In this multi-layered perception of 

race as a result of history, climate, and biology, nutrition was not a contradiction but rather a new 

justification for the idea of martial races. It used diets as another way to explain why certain 

races were good for military purposes and argued that the carnivore diet of “martial races” made 

them stronger.19  

The career of Robert McCarrison, the most important pioneer of British nutrition in India, 

embodied the distinct path that the discipline had in the colonial state. Like McCay, McCarrison 

                                                 
18 David McCay, Investigations on Bengal Jail Dietaries, Scientific Memoirs by Officers of the Medical and 

Sanitary Departments of the Government of India 37 (Calcutta: Superintendent Government Printing, India, 1910); 

David McCay, Investigations into the Jail Dietaries of the United Provinces with Some Observations on the 

Influence of Dietary on the Physical Development and Well-Being of the People of the United Provinces, Scientific 

Memoirs by Officers of the Medical and Sanitary Departments of the Government of India 48 (Calcutta: 

Superintendent Government Printing, India, 1911). 

 
19 David Arnold, “The ‘Discovery’ of Malnutrition and Diet in Colonial India,” Indian Economic & Social History 

Review 31, no. 1 (March 1, 1994): 1–26; Arnold’s intervention contradicts many of the histories of nutrition written 

before and after he published this article. Since nutrition and the “war on hunger” are considered important 

humanitarian projects historians tend to portray them as progressive and antithetical to eugenics. The fact that 

nutritionists combined biology with history, culture and ecology does not mean that they challenged raciest theories. 

In fact, it makes the discipline in line with British scientific racism in the late 19th century and early 20th century, 

especially in how it justifies white British domination over natural resources. On British scientific ecology and 

ecological determinism see: Peder Anker, Imperial Ecology: Environmental Order in the British Empire, 1895-1945 

(Harvard University Press, 2009). Ideas about “rice eating races” versus “wheat eating races” were at once a theory 

about how food creates racial characters and how race justifies different access to food and resources. These ideas 

are not entirely coherent and suggest tautology – but many racial theories are.   
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served in the IMS before the war. He believed that ethnic groups in Northern India were stronger 

and healthier, primarily due to what he considered their good diet. He tried to study one of the 

diseases that seemed to jeopardize the superior physique of people in the Himalayan villages – 

goiter.20 He presented this research at the prestigious Milroy Lectures on the eve of the Great 

War.21 McCarrison explained food as something that impacts all races and argued that nutritional 

deficiencies are not different in brown and white bodies. Iodine deficiency, McCarrison 

concluded, is the reason for most cases of goiter, and is characteristic of people nourished from 

water in high mountains. After five years of research in India, McCarrison started visiting 

European locations with many cases of goiter. He compared the condition in the British Isles, 

Germany, Austria, Bavaria, Tyrol, and Switzerland to the disease he studied in Himalayan India 

and concluded that “All races suffer from goitre; there appears to be no such thing as race 

immunity to the disease.”22  

McCarrison’s work is also typical to the nutritionists in India as it is an example of the lived 

experience that field-nutrition created. McCarrison is remembered in historiography today for the 

nutrition laboratories he established in Coonoor in the 1920s.23 Nevertheless, he was equally 

impactful before the war when he created highly mobile field studies of nutrition. This research 

led to his comparative study of goiter cases and water sources in Northern India, a study 

                                                 
20 Goiter is a disease of enlarged thyroid gland, visible swelling in the neck. Endemic gorier is caused by iodine 

deficiency and affects communities in places where the soil does not have much iodine. In the English Midlands, 

this condition was known as Derbyshire Neck. Goiter was prevalent in Indian and still is today. Spelled “goitre” in 

most English publications of the 19th and early 20th century, which is why I used this spelling here.     

 
21 Robert McCarrison, The Etiology of Endemic Goitre. The Milroy Lectures Delivered at the Royal College of 

Physicians in January, 1913 (London: John Bale, Sons & Danielsson, 1913). 

 
22 McCarrison, 10. 

 
23 Vernon, Hunger: A Modern History, 106–9; Arnold, “The ‘discovery’ of Malnutrition and Diet in Colonial India”; 

Ashok Malhotra, “Race, Diet, and Class: Robert McCarrison Laboratory Rat Experiments in Coonoor, 1925–27,” 

Food Studies: An Interdisciplinary Journal 9, no. 1 (January 2019): 17–27.  



 

80 

 

facilitated both through methods of mobile research and his unique family life. McCarrison and 

his wife, Helen Stella McCarrison, traveled the mountains in Gilgit (at the time part of Kashmir, 

now in Pakistan) to compare cases of iodine deficiency and goiter. Their research involved 

volunteers, who drank water from different sources, and Robert experimented with some of the 

water samples on his own body.24 Helen did much of the field work in India, and Robert 

acknowledged her in his publications.25  

Nutrition experts in India developed prior to the war mainly as part of military institutions, a 

tendency that deepened during the war when they created nutrition research at the front. The 

military affiliation shaped their expertise in particular ways: they were part of military 

hierarchies of gender and race, they worked within the agenda of “martial races” (even in studies 

that ultimately concluded that nutrition impacts all races), and they worked on interdisciplinary 

issues beyond their training in medicine. In terms of methods and research, Indians from 

different ethnic groups were experimental subjects in the study of nutrition at least three decades 

before the war. War conditions, however, shifted the locations and scope of these studies. IMS 

experts found themselves working in Indian hospitals in different fronts.  

                                                 
24 The fact that he drank polluted water to experiment on his own body was later mentioned in obituaries as a sign to 

his dedication to science. GC.205.B.6, Wellcome Library Archives (WLA).   

 
25 McCarrison, The Etiology of Endemic Goitre. The Milroy Lectures Delivered at the Royal College of Physicians 

in January, 1913, vi. 
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Figure 2.2: Methods of Field Nutrition Study in India before the war, from McCarrison's 

work. (1) Changing the diets of volunteers and taking “before” and “after” photos (2) mapping 

water sources and climate as part of mineral study. The study focused on subject of “martial 

races”. 26 

 
Figure 2.3: Robert and Helen McCarrison in his study at their home in Coonoor, 1929. After the 

war the couple continued in scientific collaborations and studies of nutrition.
27  

                                                 
26 McCarrison, The Etiology of Endemic Goitre. The Milroy Lectures Delivered at the Royal College of Physicians 

in January, 1913. 

 
27 GC- 205- C. 1, WLA.   
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3. Science at the Front: Energy Measurement at the Service of a Multi-Racial 

Army 

The beginning of the war marked a shift in the careers of military experts in the field of 

nutrition. Soldiers’ nutrition was studied by specialists in the War Office, the Army Medical 

Services, the India Office, and the Indian Medical Service, mostly through the question of energy 

and caloric intake. Even though cases of nutrition deficiency among the troops were reported as 

early as the fall of 1914, the most urgent problem for military doctors was rationing and 

providing enough energy to the fighting bodies. As Hilary Buxton showed, the colonial army 

organized food regimes according to two principles: (1) food that would fit their culinary 

tradition, and (2) food that would meet the energy requirements of soldiers. Both of these 

principles were planned and executed in a manner that was far from accurate. Even though 

“native diets” were considered vital for the soldier’s morale and health, the military was often 

unable to provide native dishes and follow traditional cooking methods. In many cases, ideas 

about culinary taboos and ethnic food-ways were misguided, and even though the promise for 

good diets was part of recruitment propaganda, colonial soldiers were often not adequately fed.28 

The rationing and energy calculations were even more ill-defined. Counting the caloric intake in 

the different units, Buxton proves that white soldiers across the board had received more calories 

than non-white soldiers and that Indian soldiers got more calories than all other non-white 

soldiers. Notwithstanding, these hierarchies were not standardized through one scientific 

explanation. The minimum nutrition for colonial soldiers was determined through a combination 

                                                 
28 Hilary R. Buxton, “Disabled Empire: Race, Rehabilitation, and the Politics of Healing Non-White Colonial 

Soldiers, 1914-1940” (Unpublished PhD Dissertation, Rutgers University, 2018), Chapter 2. 
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of assumptions about ethnicity, military supply, and climate in different war campaigns. More 

often than not, it is impossible to reconstruct a clear explanation for the rationing.29  

The inconsistent landscape of energy rationing in the military is even more complicated 

when taking into account that scientists knew very little about metabolism and did not share a 

method on caloric study. Even though medical professionals assign numbers and units 

(recommended grams of protein and number of calories) in their reports, their knowledge of 

digestion, and how different bodies metabolize food, was admittedly limited. Colonel William 

Horrocks, Honorary Surgeon of the Royal Army Medical Corps, was the one who directed the 

scientific aspect of military rationing and military diets. He was not a nutritionist (most of his 

work before the war was in bacteriology), but he reached out to the emerging specialists in 

nutrition and consulted with them on military diets.  

One of the specialists he contacted was Edward Cathcart, a chemist from Glasgow University 

who led the study of energy in the Army Medical Services and tried to develop tools for 

metabolic measurements. His goal was to determine the needs of soldiers through their 

metabolism and define the minimum energy intake their diets should include. He wanted to 

know how many calories military activities require, especially marching and digging trenches. 

For this propose, Cathcart developed a calorimeter prototype that looked different from any other 

form of metabolism measurement at the time: 

                                                 
29 Ibid.  
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Figure 2.4: Direct and indirect calorimetry.30 

 

Cathcart’s innovation reflected the need for a highly mobile, inexpensive tool for metabolism 

measurement. As he explains in his writing, direct calorimeters, which measured the heat of the 

body as a way to determine metabolic intake, were considered highly accurate and respectable in 

nutrition research. This method, however, was expensive (it required a unique “suit” for the body 

with thermostats) and extremely complicated for field research. Cathcart, therefore, 

experimented with forms of indirect calorimeters and developed his “backpack” calorimeter in 

1915.31 He asked soldiers to wear the bag on their backs and attach the headpiece to their heads. 

The air collected in the bag during the physical activity (usually digging) was later analyzed in a 

                                                 
30 Glen P. Kenny, Sean R. Notley, and Daniel A. Gagnon, “Direct Calorimetry: A Brief Historical Review of Its Use 

in the Study of Human Metabolism and Thermoregulation,” European Journal of Applied Physiology 117 (2017): 

1765–85. 

 
31 Even though this method was used during the war, Cathcart only published it in 1918. E. P. Cathcart, “Method of 

Estimating Energy Expenditure by Indirect Calorimetry,” Journal of the Royal Army Medical Corps 31, no. 5 

(November 1, 1918); Cathcart was not the only scholar to try and create portable indirect calorimeters at the time. 

Several others developed measurements of the ratio of carbon dioxide to oxygen in the breath, including caloric 

chambers that scientists still use today. Cathcart’s design seems closest to the portable calorimeter a German team 

developed in 1906. Their apparatus, however, required the subjects of the experiment to wear a heavy machine on 

their back. In Cathcart’s design, the soldier had to wear only the bag and the headpiece. For a review of the different 

designs see: J. A. McLean and G. Tobin, Animal and Human Calorimetry (Cambridge University Press, 2007), 11–

21; For detailed images of the German design see: Nathan Zuntz, Franz Müller, and Wilhelm Caspari, Höhenklima 

und Bergwanderungen in ihrer Wirkung auf den Menschen (Deutsches Verlagshaus Bong & Co., 1906), 163–65.  
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simple, inexpensive, mobile tool of pipes that measured oxygen levels: 

 

Figure 2.5: Cathcart design for indirect calorimeter. The soldier would wear the bag on 

his back while marching and digging. Gas analysis was conducted later in the lab in the mobile 

tubes.32 

Cathcart’s tool echoes ideas on energy from his scientific network in which was uniquely 

international. A prominent Scottish chemist with strong connections in the world of agricultural 

nutrition (as mentioned in Chapter 1 of this study, Cathcart was Boyd Orr’s adviser and was 

offered the position of director in the nutrition institute in Aberdeen), he worked with 

metabolism models of agriculture. While scientists were successful at measuring heat from the 

bodies of small animals (rats, dogs, and rabbits), organisms of agricultural research were not 

compatible with direct calorimeters. The preference for indirect calorimetry was also inspired by 

                                                 
32 Cathcart, “Method of Estimating Energy Expenditure by Indirect Calorimetry.” 
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Cathcart’s visit to the Carnegie Nutritional Lab in Boston before the war.33 Cathcart came to the 

lab as a visiting fellow and co-authored a study about metabolism with Francis Gano Benedict in 

which they compared the muscular work of an athlete to a machine.34 Benedict, the head of 

metabolism research in the Carnegie Lab, considered calorimeters the cornerstone for 

international collaboration in nutrition. He criticized the fact that every lab in the world used a 

different calorimeter, and particularly the complicated and impractical tools of the French labs. 

He developed his own indirect calorimeter, which he hoped would become a universal standard. 

Benedict’s calorimeter was based on indirect calorimetry, even though it was quite different from 

the bag that Cathcart designed.35 

As the war progressed, Horrocks reached out to Cathcart to try and see if rations could be cut 

even more. Cathcart led a large scale comparative study using his calorimeter. His team of 

researchers focused on training, presenting the “energy cost” of making soldiers carry heavy 

guns, throw bombs, conduct the anti-gas drill, and similar activities. The most “costly” item in 

the budgeting of energy for military training was, in Cathcart’s calculation, marching.36  

                                                 
33 Cathcart published a review of literature on protein metabolism in 1913. Edward Provan Cathcart, The Physiology 

of Protein Metabolism, Monographs on Biochemistry (London: Longmans, Green and Co., 1912). 

 
34 Francis Gano Benedict and Edward Provan Cathcart, Muscular Work: A Metabolic Study with Special Reference 

to the Efficiency of the Human Body as a Machine (Carnegie institution of Washington, 1913). In this study, 

Benedict and Cathcart discuss metabolism as the most important aspect of human activity and set the ground to 

some of their work on labor and fatigue later. Benedict and Cathcart conducted a series of experiments on an athlete 

and reviewed methods of calorimetry. They compared the mechanical efficiency of the human body with that of a 

machine in processing “fuel” and creating movement.  

As Anson Rabinbach argued, these studies on fatigue and the metaphors comparing the human body to a machine 

were typical for scientists in the late 19th century and early 20th century. ; Anson Rabinbach, The Human Motor: 

Energy, Fatigue, and the Origins of Modernity (University of California Press, 1992).  

 
35 As Elizabeth Neswald explains, Benedict traveled to Europe and did his best to collaborate with European 

scientists in metabolism research. He wanted to establish an international network of specialists who all use the 

same standard methods and tools for calorimetry. 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 43, no. 1 (February 1, 2013): 1–40. 
36 Edward Provan Cathcart and Baron John Boyd Orr, the Energy Expenditure of the Infantry Recruit in Training 

(H.M. Stationery Off., 1919). 
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How did these energy calculations work within a multi-racial military? Cathcart’s energy 

calculations did not include race as a distinct category, although the idea that different races 

metabolize food differently was part of the scientific landscape of the time.37 He examined only 

the training of white soldiers and came up with a formula for the cost of each activity. In his 

book, he explained that the calculations are based on average height and weight, and includes 

potential growth (soldiers in their teens were still expected to grow taller). Cathcart incorporated 

data on growth from the American military, yet noted that the fact that he used white soldiers 

only might require different calculations for non-white soldiers.  

Nutrition experts who worked with the colonial recruits adopted Cathcart’s theory and 

calculated the work of Indian soldiers in terms of energy efficiency and caloric intake. The 

Indian Government dictated rationing in the Indian Army. Official rationing, however, was 

constantly changing and adjusted according to Directors of Supplies and Directors of the 

Medical Services.38 Medical specialists of the Indian Medical Service had to respond to the ever-

changing supply and determine what types of food deficiency are dangerous. They were hardly 

ever trained in nutrition, and if they were, they knew nutrition as a field science attached to the 

climate of Northern India. Examining Indian bodies outside of the Indian climate contradicted 

some of the assumptions they had about martial races and their nutrition. This challenge reached 

a breaking point during the siege on Kut-al-Amara in 1916 when nutrition deficiencies killed 

both white and Indian soldiers.  

                                                 
37 Benedict ultimately concluded in the 1930s that race should be considered a factor in metabolism, in the same 

way sex, age, and physical labor were considered. Francis G. Benedict, “Race: A Factor in Human Metabolism,” 

Proceedings of the American Philosophical Society 78, no. 1 (1937): 101–10. 

 
38 Buxton, “Disabled Empire” chapter 2. 
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4. Kut-al-Amara: A Tale of Two Starvations  

The war created many “labs” for hunger studies. Yet no other case of military nutrition was 

as influential and dramatic as the starvation study during and after the siege in Kut-al-Amara. 

The initial British success on the Mesopotamian front in 1914 turned to a bitter failure when the 

attempt to advance the troops along the Tigris River to Baghdad ended in several Ottoman 

attacks and a force of 14,950 soldiers besieged in Kut. The 147 days-long siege resulted in severe 

starvation among white and Indian troops, and the desperate soldiers ate their horses and mules. 

The hunger in Kut-al-Amara was particularly complicated for medical professionals to address 

because they soon realized that Mesopotamia produced two forms of starvation. Due to their 

different diets, white soldiers and Indian soldiers developed different nutrition deficiencies. The 

Indian soldiers, who ate “Indian” diets, died from vitamin C deficiency or scurvy, while white 

soldiers had many cases of vitamin B1 deficiency or beri-beri.  

Starvation at Kut –al - Amara was influential not just because it revealed two forms of 

starvation, but also because it drove the Mesopotamian Campaign to a breaking point. Military 

historians have already established the importance of the Mesopotamian Campaign in the 

trajectory of World War I, and marked the siege in Kut-al-Amara as a watershed moment. 

Between 1914 and the defeat in Kut-al-Amara (the British forces were surrounded on 29 April 

1916), both Britain and the Ottomans reconfigured their perception of the Middle East. For the 

Ottomans, Mesopotamia produced a new scale of local recruitment and Arab forces and proved 

the effectivity of siege as a weapon. For the British, Kut-al-Amara became a transformative 

tragedy as it marked military humiliation and the vulnerability of the empire.39 The decision to 

                                                 
39 Nikolas Gardner, The Siege of Kut-al-Amara: At War in Mesopotamia, 1915-1916 (Indiana University Press, 

2014); Robert Johnson, The Great War and the Middle East: A Strategic Study (Oxford University Press, 2016), 

132–73; Charles Townshend, Desert Hell (Harvard University Press, 2011) The historian Townshend is not related 

to General Charles Townshend, who led the forces in Kut.; Nadia Atia adds cultural history to military history and 
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advance to Baghdad despite problems in supply raised criticisms of the Indian Government and 

the War Office. Two special commissions were appointed to study the crisis in Mesopotamia: the 

Vincent-Bingley Commission (appointed in March 1916) and the Mesopotamia Commission 

(appointed in July 1916).40 In these circumstances, the two forms of starvation in Mesopotamia 

received considerable attention.        

Medical professionals of the IMS were underprepared for the crisis of vitamin deficiency 

diseases which they encountered at the front. Patrick Hehir, who was the Principal Medical 

Officer in Mesopotamia during the siege, was present in Kut-al-Amara and starved together with 

the troops. Hehir was the kind of expert that the IMS created prior to the war: he worked across 

several fields of medicine and hygiene and consulted administrative committees on sanitation in 

schools and the military.41 When writing about alcohol, for example, he wove together the 

chemical aspects of the drink with the social and moral impact, concerned about the possible loss 

of civilization that white drinkers might imply.42 He saw Western medicine as the foundation of 

the colonial mission and was antagonistic to Indian aspiration for a national health system. He 

                                                 
argues that the Mesopotamian front had a unique impact on British public opinion, which was partially a result of 

earlier cultural imagination regarding the region. On the panic regarding Mesopotamia during the siege and the 

question of British prestige at the East see Nadia Atia, World War I in Mesopotamia: The British and the Ottomans 

in Iraq (Bloomsbury Publishing, 2015), 108–50. 

 
40 The Mesopotamia Commission criticized the Government of India’s reckless medical policy and the lack of 

medical equipment in the attempt to reduce military spending. This critique prompt some changes in colonial 

medical care. Sehrawat, Colonial Medical Care in North India. 

 
41 Patrick Hehir, Popular Lectures on Malaria in India (Madras: Higginbotham, 1911); Patrick Hehir, Prevention of 

Disease and Inefficiency, with Special Reference to Indian Frontier Warfare, 2nd ed. (Allahabad: Medical Heritage 

Library, 1911); Patrick Hehir, The Rudiments of Sanitation for Indian Schools: With a Section on Diseases and 

Injuries & Accidents (Calcutta: Thacker, Spink, 1891). 

 
42 Hehir explained intoxication as a four-stage process: first, one loses his individual “experience”, and becomes 

more child-like as if they did not have an adult life experience. Second, one loses the character of one’s race, 

meaning they become more like a “savage”. As they intoxicate further they lose the mechanical control over the 

heart. The fourth stage of alcoholism is described as “different obliterations”. Patrick Hehir, Alcohol: Its Moral, 

Physical, and Social Effects (Being a Lecture Addressed to the Members of St. George’s Church Parochial Guild) 

(Madras: Lawrence Asylum Press, 1891). P 48.  
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viewed native Indian medicine (which was still popular among native populations in the early 

20th century) as “prejudice” and backwards.43 His approach to racial hierarchies was equally 

typical of the IMS: he believed that Indians were not as successful as Europeans in the practice 

of medicine “because they are not so efficient as a class”.44 

Hehir had limited experience with nutrition science before the war. In 1911 he wrote about 

military hygiene and detailed the health conditions of both European and native troops.45 This 

textbook included the importance of proper feeding for soldiers. It discussed food from an 

energy and metabolism perspective, seeing it as “everything that goes directly or indirectly to the 

growth or repair of the body, to create force, motion, or energy.”46 Hehir wrote about energy as 

related to climate and explained that white soldiers had to acclimate to the heat in India, a 

physical process that required energy and changed metabolism.47 While he noted the importance 

of anti-scurvy food products as early as 1911, and the fact that “native diets” offered in the 

military did not have them, he did not dedicate much attention to the topic.48 Hehir, like many 

members of the IMS, viewed food mostly in caloric terms and as part of energy efficiency 

calculations.  

While himself starving at Kut-al-Amara, Hehir embarked on his scientific inquiry into 

nutrition. He collected data for the War Office on two distinct forms of starvation. While all of 

                                                 
43 Patrick Hehir, The Medical Profession in India (London: H. Frowde and Hodder & Stoughton, 1923), 98. 

 
44 Hehir, 52. 

 
45 White soldiers are generally referred to in these sources as “European”. All of the ethnic groups are referred to as 

native.  

 
46 In this system, water was also food. Hehir, Prevention of Disease and Inefficiency, with Special Reference to 

Indian Frontier Warfare, 167. 

 
47 Hehir, 3–19. 

 
48 Hehir, 226. 
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the soldiers were extremely undernourished, the Indian troops were much closer to starvation and 

lost much more bodyweight. Indian soldiers also developed scurvy, and British soldiers suffered 

from an outbreak of beri-beri.49 The standard ration in Mesopotamia, before the siege, was 3,400 

calories for British soldiers and 3,100 calories for Indian soldiers. As soon as the siege began, 

Indian meat dishes were cut off. For the British soldiers, the rationing of bread was cut by a 

third. Jam and oatmeal portions were smaller and then disappeared altogether. For Indian 

soldiers, rations of ghee diminished until they disappeared, and rations of atta were cut to a 

third.50 As the siege continued, all soldiers got significantly less food than their bodies required. 

By March 1916, the British soldiers received 1850 calories instead of 3,400 and Indian soldiers 

1,010 instead of 3,100.51   

One of the issues Hehir addressed in his study was the cut in meat supply and the taboo on 

horsemeat. Since the troops did not get any meat supply, soldiers ate their horses, and horseflesh 

was rationed among the troops. British soldiers got 24oz of this meat, and Indian soldiers got 

12oz of it.52 Some soldiers refused to eat horsemeat for religious reasons, which confronted the 

officers with the structure of “native diets” that influenced the colonial military for half a 

century. The army remained firmly loyal to the idea that Indian soldiers should receive “native 

diets,” even though at that point, they virtually lived on a poor diet that did not resemble Indian 

culinary (or any other culinary) tradition. Historians analyzed the centrality of the meat taboo in 

                                                 
Amarah Garrison For Period 11th To 18th April 1916. Medical: -Al-P. Hehir, Report On State Of Nutrition At Kut 49

Abroad (Code 18(B)): Report On State Of Nutrition Of Kut-Al-Amarah Garrison, Mesopotamia. WO 32/5113, The 

day of the siege.   thchives (TNA). The report was sent on the 137National Ar 

 
50 Atta is the flour used for Indian flatbreads. Atta flour was whole-wheat flour, which made it more nutritious than 

the white flour used in British biscuits.    

 
51 Hehir, report, page 4. WO 32/5113, TNA. 

 
52 Hehir, report, page 3-4, WO 32/5113, TNA. 
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this situation in different ways. The official history of the war, published in 1923, argued that 

religious authorities approved that in these extreme conditions, Indian soldiers would eat 

horsemeat, but soldiers still refused to do so. Only after much persuasion and near-starvation on 

April 10th the officers successfully talked their soldiers into eating horsemeat.53 Nicolas 

Gardner, who wrote from a more historical perspective, noted that General Townshend never 

commanded the Indian soldiers to eat horsemeat, even though many of them were waiting for the 

official command to break the religious taboo.54 The colonial army was as invested in the “native 

diet” policy as some of its soldiers, if not more.  

Hehir saw much scientific potential in the “lab” that appeared in Mesopotamia. In an article 

he published three years after the war, he noted that he was not “in a condition of health or 

strength to take full advantage of the material”55 during the war. He wanted to summarize his 

research notes and bring them to publication, however, because “it would have been almost 

criminal to have disregarded them.”56 In his field-study, he examined the bodies of 400 soldiers 

and documented weight-loss, fatigue, muscular movement, and death. He analyzed each food 

component – fat, protein, carbohydrates – and their effect on the human body. Protein received 

particular attention because there was an evident difference between the ethnic groups. Hehir 

calculated the amount of protein British and Indian soldiers received and concluded that the 

British soldiers received a fairly sufficient amount of protein. Indian soldiers who did not eat 

horsemeat, however, lost muscle tissue and showed limited movement. From these cases, he was 

                                                 
53 F. J. (Frederick James) Moberly, The Campaign in Mesopotamia 1914-1918 (London: H.M. Stationery Office, 

1923), 443–44. 

 
54 Gardner, The Siege of Kut-al-Amara, 153. 

 
55 Patrick Hehir, “Effects of Chronic Starvation During the Siege of Kut,” British Medical Journal 1, no. 3205 (June 

3, 1922): 865–68. 
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able to use Indian bodies to determine what protein-starvation does to the human body, and how 

starvation changes digestion. He monitored patterns of tissue loss and examined the possibility 

that the body digests itself.57  

  Hehir was particularly interested in deficiency diseases and how they impacted white and 

Indian soldiers differently. He identified vitamin deficiencies as “clinical phenomena” that is 

slightly different from starvation. During the siege, 92 cases of beri-beri were diagnosed among 

the British troops and over 1,000 cases of scurvy among Indian troops.58 The distinct patterns of 

nutrition deficiencies, as he explained in his post-war publication, were characteristic of the 

Mesopotamian front from 1915 until the end of the war.59 Hehir was able to list the different 

food items in British and Indian diets, but not identify a single factors that accounted for the 

vitamin deficiency.  

More systematic identification of vitamins was required for beri-beri and scurvy treatment. 

Patients with deficiency diseases at the Mesopotamian front were sent to military hospitals, 

where medical professionals tried to develop a method for treatment. This treatment was – like 

all aspects of medicine in the multi-racial army – segregated. The British military medical 

system was built through distinct hospitals for white and Indian soldiers, so physicians were 

unlikely to treat beri-beri and scurvy at the same institution. William Henry Willcox, an officer 

of the Army Medical Service, consulted physicians and tried to develop standard remedies for 

nutritional deficiencies. In June 1917, special hospitals for nutrition deficiencies were established 

in Baghdad, Amara, and Basrah – Indian hospitals for scurvy and British hospitals for beri-beri. 
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Although these are medical conditions of the same nature, they affected two different sections of 

the military and were treated in separate facilities. The parallel paths of scurvy and beri-beri 

intersected only where vitamins were studied as one topic – London.   

 

Table 2.1: Food rations at Kut-al-Amara at the beginning of the siege, January, 1916. 60 

British Oz Indian Oz 

Bread 12 

Atta 

(flour) 8 

Meat 8 Rice 8 

Butter or 

cheese 3 Gur 0.25 

Potato meal 2 Ghee 2 

Pickles 1 Ginger 0.5 

Jam 3 Dal 2 

Dates 2 Chilies 0.3 

Tea 0.3 Garlic 0.3 

Sugar 0.5 Dates 3 

Salt 0.5 

Potato 

Meal 2 

Ginger 0.3 Salt 0.5 

Fuel 2 lb Fuel 1 Lb 

 

                                                 
60 As of January 22, 1916. Lord George Francis Hamilton, Mesopotamia Commission, "Report of the Commission 

appointed by act of Parliament to Inquire into the Operations of War in Mesopotamia", PP, 1918, XVI, Cd. 8610. 
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5. Science at the Home-Front: Lister Institute and Vitamin Study 

The tale of two starvations was also a tale of two medical fronts in nutrition. While science at 

the front was dedicated mainly to energy studies, new experts in vitamins built their work in 

London. Working at the home-front of nutrition, scientists of the Lister Institute tried to utilize 

new knowledge of nutrition and consult the War Office and India Office on vitamin 

supplements. This collaboration and scientific exchange forced the two groups of specialists to 

face their disagreements and their different assumptions on “Indian” diets and race in nutrition. 

The Lister Institute in London had been involved in pioneering experimental vitamin 

studies since 1911 and had an explicitly biochemical approach to the study of vitamins. Scholars 

at the institute, such as Casimir Funk and Evelyn Cooper, examined vitamins in animal feeding 

experiments, and tried to isolate and “moleculize” vitamins years before other institutions 

considered this type of laboratory work. When the war began, the Food (War) Committee 

acknowledged the importance of “accessory factors” deficiency diseases, but they dedicated very 

little time to plan the trade of vitamins in the food chain. They did not think about vitamins in the 

same scale of transaction and metamorphosis and mostly referred to the Lister Institute as the 

vitamin experts.61 

The first few years of the war, however, shifted the nature of vitamin study. In terms of 

their research agenda, food shortages galvanized scientists’ deep involvement in discussions of 

trade and production, and the study of military troops redirected Lister’s work from individual 

bodies or animal feeding to entire populations and public health. In addition, the framework of 

the colonial military incorporated some racial assumptions regarding the health and the bodies of 

                                                 
61 In December 1917 the Committee decided to move all of the discussion on scurvy solely to the hands of Harriette 

Chick at Lister. MS / 527/3/ 4, RSA.  
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colonial troops. These changes in the research agenda coincided with shifts in the nature of the 

work itself since the war dictated a particularly rapid, ad-hoc research program that moved 

hypothesis into action before it was fully investigated. Moreover, as more male scientists were 

recruited for war, vitamin science became a more feminine field.  

The original team that made Lister into a center of vitamin work was gone by 1915: 

virtually all of the men of the Institute joined the Royal Army Medical Corps. Evelyn Ashley 

Cooper, who worked on beri-beri, joined the war in 1914, and Charles Martin, who resumed 

Cooper’s study, left the Institute only a year later. Lister women also ceased most of their 

experimental work and moved to vaccine and medicine production. Harriette Chick, who 

directed most of the Institute’s vaccine and medicine production, took over the study of nutrition 

and tried to continue Martin’s work.62 She was therefore one of the female scientists of her 

generation who found opportunities for professional development during the war, and she 

quickly established a tight network of female nutritionists who worked, traveled, and published 

together during and after the war.63 It is important to note that the Institute included Chick as a 

full-time researcher prior to the war, so the war allowed her to expand her existing authority in 

the field, not enter an entirely new professional sector.64 Chick’s experience enabled the Lister 

                                                 
62 Harriette Chick, Margaret Hume, and Marjorie MacFarlane, War on Disease: A History of the Lister Institute (A. 

Deutsch, 1971), 146. 

 
63  Patricia Fara has recently studied the emergence of women in the sciences during the war and its legacy on both 

science and the suffrage movement. While her narrative points out the ways in which women got new opportunities 

in labs and universities and does justice to an important cohort of female scientists, it overlooks the front as a sphere 

with its own scientific opportunities. Male physicians who worked at the military hospitals, trenches and fronts, 

developed new experiments and scientific work. Moreover, Fara’s thesis neglects to show how science in the front 

and science at home were connected. Patricia Fara, A Lab of One’s Own: Science and Suffrage in the First World 

War, (New York, NY: Oxford University Press, 2018).   

 
64 On the pioneering status of Chick and the protest against her appointment to the Lister Institute in 1911, see Fara, 

A Lab of One’s Own, 128-129. Chick’s social-professional circle included Margaret (Margot) Hume, Hannah 

Henderson Smith, Elsie Jean Dalyell, and Helen Marion Macpherson Mackay. Many of them challenged gender 

norms not just professionally, but also by their personal lifestyles. Most of them never married or had children. 

Hume and Mackay owned a cottage together and were probably lovers in the interwar period. References to Dalyell 
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team to recruit many other female scientists from diverse fields and levels of expertise. The 

Institute became a hub for up-and-coming women in the sciences, with over forty female 

researchers, only seventeen of whom were university-educated. The majority of women in the 

Institute lacked traditional scientific education, and Chick’s team trained them into highly skilled 

research assistants, even if they first entered the Institute to work as cleaners.65    

The gendered shift of the institution was not unusual for the British workforce or the 

scientific sector during the Great War. It was, however, distinct in its scope and importance, as it 

coincided with other war-time changes in the national status of the Lister Institute. Of particular 

importance is the fact that during the three years before the war, when the Medical Research 

Committee was constituted, the Lister Institute was considered a natural candidate to direct the 

operation. The Medical Research Committee wanted to appoint one scientific institute to 

spearhead national medical development, following the models of the Pasteur Institute in Paris, 

the Institut Robert Koch in Berlin, and the Rockefeller Institute in New York. The Lister Institute 

had already established professional ties with all three institutes and had the intellectual and 

administrative capacities needed for this process. Lister’s chair and governing body negotiated 

the possible amalgamation of the Institute and the newly formed Committee, but these 

negotiations were not completed before the outbreak of the war. The war thus effectively 

prevented what would have otherwise been a guaranteed reform of the Institute, one that would 

transform it from an independent research center into the national directorship of science.66 This 

                                                 
often mention that she used to dress in a “masculine” fashion. For more about this social-scientific circle of women, 

see Chapter 3. 
65 Chick was very proud of the work of uneducated staff members, and her ability to train them in the sciences. 

Acknowledging Mrs. Soper, the cleaner who learned how to take care of experimental rabbits and conducted parts of 

the feeding experiments at night, Chick wrote: “Many a tommy may have owed his life to Mrs Soper.” Imperial War 

Museum Women’s Work Committee, 64/18. Cited in Fara, A Lab of One’s Own, 126.  

 
66 Sir Arthur Landsborough Thomson, Half a Century of Medical Research: Origins and Policy of the Medical 

Research Council (U.K.) (H.M. Stationery Off., 1973); E. M. Tansey, “The Early Scientific Career of Sir Henry 
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“missed opportunity” for the Lister, coupled with the gendered shift of the institution, meant that 

it forged its own path in science, one that was creative and influential, while to some degree 

separate from national, male-dominated establishments.   

All of these contingent war-time conditions created an autonomous environment for 

Chick’s research on vitamins. As reports of scurvy and beri-beri kept coming from the front, 

Henry H. Charles, the president of the Medical Board of the India Office, and Colonel William 

Horrocks, who worked with Cathcart on energy, reached out for her advice on vitamins. She and 

her lab became the center for the home-front studies on soldiers’ nutrition, and they tackled 

different issues from those of supply and energy discussed at the front. An exceptionally talented 

and dedicated scientist with a firm belief in the groundbreaking possibilities of vitamin study, 

Chick did her best to develop experimental work in nutrition alongside her medicine production 

work. Her diary proves that she never stopped experimenting with vitamins. At times, and 

especially in studies on cooking and food preparation, she conducted experiments in her own 

kitchen – at home, before and after work hours.67 

Chick’s use of her kitchen as an experimental space was partially a practical result of her 

different commitments, but it was mainly an outcome of military dietary policies and the efforts 

to improve existing diets. Prior to the war, studies of scurvy and beri-beri focused on animal 

feeding experiments, mostly of pigeons, to determine the value of unpolished rice on health. 

Funk and Cooper attempted to analyze the layers of the grain and explain the nature of the 

chemicals that made it an anti-beri-beri substance. They used pigeons with Polyneuritis, a 
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disease that was considered an analog to human beri-beri.68 The war necessitated a more targeted 

production of nutrition knowledge to improve military diets instead of dwelling on micro-

nutrients and different layers of grains. Military medical officials could not fully control the 

foodstuffs supplied to the troops, which were determined by trade and embargo, but they could 

effectively change cooking and storage techniques. Between 1915 and 1917, Chick worked 

primarily on how food should be processed, shipped, and cooked, not on what soldiers should eat 

or on what exactly made certain foods healthier. She received requests from the War Office and 

the India Office to examine and improve military diets without replacing them altogether. The 

Food (War) Committee asked her to improve the biscuits provided to British soldiers and 

examine oatmeal biscuits as a more nutritious option.69   

Harnessing some of her preliminary knowledge of vitamins, which had suggested that 

they reacted to heat, oxygen, and fat, Chick experimented with different methods to guarantee 

that vitamins would not lose their potency in storage or cooking. Her focus on food and its 

preparation, rather than bodily reactions to food, smoothed the transition from the bodies of birds 

to the bodies of humans in the study of beri-beri. In a series of important experiments eventually 

published as two articles in 1917, Chick, along with her colleague, Margaret Hume, examined 

the impact of heat on different food products and vitamins in order to understand vitamin 

stability.70 The selection of vitamin names in their writing is another indication of their focus on 

                                                 
68 Beri-beri the name of several conditions related to thiamine (vitamin B1) deficiency. Today, physicians 

distinguish between “wet” (damages the heart) and “dry” beri-beri (damages the nerve system). Polyneuritis is a 

form of damaged nerve system due to nutritional deficiency, which is similar to “dry” beri-beri. At the time Chick 

conducted her research it was conventional to compare beri-beri and polyneuritis. Today we know that these 

conditions are very similar, but animal can develop a condition of damaged nerve system as a result of other 

deficiencies, not just thiamine.     

 
69 MS / 527/3/ 4, RSA. 
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diseases, not chemicals: although the names “food accessory” and “vitamin C” were already in 

use, in publications and in their correspondence they highlighted the medical importance of the 

vitamin, referring to “anti-neuritic vitamin”71 “anti-beri-beri diet,” and “antiscorbutic” 

materials.72  

6. Collaborations with the home-front: Harriet Chick’s Studies on Lime and Dal 

As reports on nutrition deficiencies came from the front in 1917, Colonel Horrocks of the 

India Office approached Harriette Chick with several questions on scurvy and beri-beri. Chick 

tried to examine the different supplements used by the military to evaluate their efficiency. Chick 

collected samples from the preserved citrus juice distributed to the troops as a vitamin C 

supplement and discovered that it did not have the same quality of scurvy-prevention as fresh 

juice. Her diary details the meetings at the India Office and her correspondence with officials in 

Bombay, as she advocated for new lime juice factories to operate in the region and guarantee 

fresh lime juice to the troops.73 She understood that oxidization jeopardized vitamin potency, and 

thus examined different methods of lime juice preservation. This study inspired another Lister 

woman to investigate the usage of citrus juice in the British military. Alice Henderson Smith, the 

wife of a bacteriologist of the Institute that left for the war, conducted a short medical research at 

the British archives. Smith examined the usage of citrus juice as an anti-scurvy food supplement 

in military records from the mid-19th century to the beginning of the Great War. She concluded 
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71 Chick and Hume, “The Distribution in Wheat, Rice, and Maize Grains of the Substance, the Deficiency of Which 
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that even though citrus juice was religiously provided in the military and navy, it hardly ever 

protected the forces from scurvy. By the time this juice arrived at the ships and fronts, it had no 

impact on scurvy. She was able to show that in most documented cases, it was another foodstuff 

that prevented scurvy, not the old lemon juice that traveled from England.74   

The Lister team collaborated with scientists at the Mesopotamia front to establish new 

methods for scurvy prevention and treatment. William Willcox oversaw fresh lemon-juice 

production. After the occupation of Baghdad, they were able to obtain local limes and bitter 

oranges for this purpose.75 Chick was pleased with the new approach to fresh lemon juice, yet 

she expressed some reservations regarding military censorship that limited her ability to publish 

her scientific work. She was concerned with the impact of her recommendations as well and was 

not confident that lime juice production had improved at all based on her notes.   

As for beri-beri treatment, the team used experiments on pigeons to find good sources for 

vitamin B1. Chick met Horrocks and Colonel Monckton Copeman to study possible remedies for 

British soldiers who suffered from beri-beri and ended up at the hospital in Baghdad after the 

siege. Chick had “a very disagreeable interview lasting about 2 hours”76 with Copeman in which 

she learned about the usage of marmite as a source for vitamin B1 in beri-beri treatment. He was 

experimenting with marmite and yeast as medicine for beri-beri, but felt like it was too early to 

decide what the most efficient source for the vitamin was. Copeman and Horrocks used 

knowledge and reports from the Australian troops that successfully adopted marmite, but not all 

of this material was verified through tests on animal subjects. Another set of experiments in beri-
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beri treatment was conducted at the front, under the supervision of Willcox. Seeing that Indian 

soldiers hardly suffered from beri-beri, physicians tried to bake bread for white soldiers using 

the atta flour that was assumed to be the source for vitamin B1 in Indian diets. The baking 

experiment in Baghdad was successful, and Willcox even reported that the bread tasted great, 77 

yet there is little evidence of large-scale adoption of Indian food products into British military 

nutrition in this front. For some military nutritionists, it made more sense to ship yeast and 

marmite from Australia or England than to use produce from the Indian military kitchens.   

Chick conducted several subsequent studies on legumes as she tried to understand the 

impact of dal on scurvy. Legumes were an essential source of protein for Indian soldiers in the 

colonial army, especially for troops that would not eat meat. Chick experimented with bean 

germination and tried different ways to prepare the dal so that it would naturally contain vitamin 

C. She based her hypothesis on the work of German scientists who argued that dried legumes 

and grains could become an anti-scurvy diet if soaked and germinated, a view that she shared 

with Charles from the India Office while she conducted the first experiments in her kitchen. She 

was disappointed to discover that her hypothesis prematurely became a policy. In her diary, she 

noted:  

Received letter from H. Charles expressing appreciation of the “instructions” and 

saying they had been sent at once to India. Telephoned asking him to delay until 

our experimental trails were [complete]. Said too late. It had gone.78 

 

Chick was unhappy with the form of communication and implication of her scientific work on 

dal and scurvy. While she could show that germination was probably the solution, she still tried 
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to develop methods for effective large-scale germination of dal. She was unable to control the 

way in which germination was conducted and could not know how and when it was used.  

Indeed, dal germination became a common practice at the scurvy hospital in Baghdad. 

The germinated legumes were given to patients who already suffered from scurvy, but this never 

became preventive scurvy measurement or part of standard military cooking. In addition, the 

germinated legumes at the scurvy hospital in Baghdad were part of a diet so rich in fresh 

vegetables and fruits that they probably did not impact the treatment.79 When she narrated the 

history of the Lister Institute five decades later, she regretted the fact that dal germination was 

never widely used for the Indian troops. She believed that this was a missed opportunity that 

could have changed the course of the war. “Kut- el –Amara,” she wrote about the 1915 scurvy 

outbreak, “might never have fallen to the Turks if the knowledge had existed there.”80   

The collaboration between Lister vitamin scholars and military officials from the India 

Office, the IMS, and the RAMC led to several confrontations related to the implementation of 

vitamin theories and military censorship. Chick repeatedly expressed her frustration in her 

journal. She wanted to know more about nutritional deficiencies at the front, but whenever she 

met with colonels from Mesopotamia, she could not find the kind of scientific collaborations she 

desired. She thought that the Mesopotamia Commission wrote its report without a full 

investigation of vitamins, and the colonel always seemed “unable to keep his attention on one 

thing for long, and in a great hurry.”81 For several months, she tried to verify the 

implementation of scientific theories at the front without many successes. Her studies were either 
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adopted too quickly or not implemented properly. She was particularly frustrated with the lack of 

laboratory experiments, as she wanted lemon juice samples in all fronts to be tested on laboratory 

animals. To her great disappointment, these tests were never executed.82  

 

7. Confrontation: Questioning the Native Diet 

Chick had several disagreements with scientists at the front regarding methods, 

laboratory protocol, and communication. Her most heated debate with the India Office and 

RAMC, however, was about the relevance of “native diets.” Unlike military nutritionists and 

members of the IMS, Chick was not invested in the idea of providing “native diets” at the front. 

In their meeting, Chick accused the Indian troops’ diets of being “practically a scurvy diet” 83 and 

questioned the entire mechanism that created rations in Mesopotamia in the first place. Horrocks 

and Charles found her critique infuriating, and accused her reports of being “ignorant” of Indian 

customs.84 The disagreement between Chick and Horrocks does not indicate that she was 

ignorant or insensitive to the cultural role of food, and he was a multiculturalist. It rather 

illustrates the difference between two traditions in scientific nutrition: the one in which food has 

to adhere to racial theories and the one in which race is not as relevant.   

Why was the Indian Army so determined to keep native diets for native soldiers? Hilary 

Buxton interprets this policy as part of imperial anxiety regarding the morale of colonial soldiers 

and the belief that appropriate food gives comfort and motivation to the front.85 Nadja Durbach 
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83 Diary entry from June 7th, 1917, PP/CHI/A.1/2, WLA.  

 
84 Ibid.  

 
85 Buxton, “Disabled Empire” chapter 2. 



 

105 

 

expressed a similar thesis when analyzing the supply of “culturally appropriate foods” to South 

Asian prisoners of war.86 Indeed, soldiers of all ethnicities appreciated the flavor of home when 

they could get it, and the colonial military was profoundly worried about soldiers’ motivation 

during the war. Yet the severe case of starvation at Kut-al-Amara reveals other nuances in this 

narrative. First, British officers and administrators were deeply invested in the notion of “native 

diets,” possibly more than some of the soldiers. Second, the attempt to provide native diets 

enabled the army to justify other forms of difference in provisioning, and ultimately keep Indian 

soldiers on about two-thirds of the calories their white counterparts received. No one at the 

British military wanted to see the colonial soldiers eating what belonged to white Tommy. No 

one wanted to provoke a shift in the food chain and put these distinct troops in competition for 

the same resources.   

The British awareness - and at times the hypersensitivity – to religious food taboos was also 

fueled by anxiety regarding Islam in the Mesopotamian Front. As historians of the war argued, 

the Ottoman military aspired to appeal to a pan-Islamic sentiment and collaborate with Arabs in 

Iraq and other parts of the Middle East against the British forces. This vision of jihad was never 

fulfilled, but it influenced decision making in both the Ottoman and British militaries. Seeing the 

Arabs as a crucial actor in the war, the British did their best to support the Arab revolt and break 

the anticipated pan-Islamist coalition of war.87 Against the backdrop of pan-Islamic sentiments, 

the British were compelled to show that the colonial military did not conflict with the Islamic 
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practice of food taboos. Suspicious of a possible crisis of loyalty among their Indian Muslim 

soldiers, officers in Mesopotamia would not command their troops to eat horsemeat.      

Ultimately, the problem of transaction and metamorphosis in the science of nutrition was 

partially one of imagination. It enabled chemical studies of metamorphosis as well as 

metaphorical transformations that make pigs into pork and pork into Kaiser. The total 

transformation of materials offered ideas about a total war that unifies civilians and soldiers, 

machines and natural resources, in one chain of chemical transactions. It was a chain for it 

connected national identity and responsibility (for example, connecting the trashcan of every 

household to the supply of pork at the front). Visions of transformations and metabolism also 

inspired propaganda about German cruelty. Between April and May 1917, for example, the 

Times repeatedly argued that the Germans were processing dead bodies from the front. Human 

bones, they reported, were milled and given to pigs, while fat was used to lubricate different 

machinery.88  

This was a reconfiguration of ideas about nutrition and chemical transactions that had built 

the discipline since the 19th century. Chemical studies of food and war-supply suggested a 

variety of transactions in natural substances. Communities of experts, such as the Food (War) 

Committee of the Royal Society, tried to manipulate and improve the “food chain,” measuring 

military and civilian needs and feeding both humans and machines for the war. The quest for 

efficient metabolic chains, however, also revealed the limits of the “food chain” imagination. 

Nutrition was a discipline of connectivity, transactions and metamorphosis, but it was also a 

discipline of unbridgeable human differences. Colonial soldiers were seen as part of the empire, 
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yet their bodies had to be fed on “native” diets. This was, in part, a practical issue (the military 

had to provide soldiers with the food they would agree to eat) and in part, a response to soldiers’ 

demand and attempts to keep up morale. The investment in “native diets” was, however, also 

critical for colonial nutrition because it established theories of difference that were fundamental 

in the creation of Indians as experimental subjects. As this chapter shows, British nutritionists 

understood what the different races ate as part of what they were. Native diets were seen as 

embedded in race and climate, and equally deterministic. This perception of native diets was not 

a result of Great War anxiety or fear of pan-Islamiam in the Middle East. It dated back to the 

mid-19th century and was part of how the discipline emerged in India.  

 

 

8.  Conclusion and Legacy  

 The Great War sparked new interest in vitamins in nutrition, and the collaboration 

between the Lister Institute and the military led to new knowledge on scurvy, beri-beri, and the 

materials that could prevent them. Eager to improve the health of the troops, medical officers 

moved ideas quickly from the lab to the military kitchens, where they could test some of their 

theories on human bodies rapidly and on a large scale. The framework of military health, 

however, limited most of the knowledge on vitamins to aspects of storage and cooking in a way 

that suspended more detailed studies of the chemical structure of vitamins. Further, the rapid 

shift from theory to practice was not always helpful for the scientist who wanted more time for 

experiments. Many of the ideas that Chick worked on during the war were only completed after 

the war when she was free from censorship and could supervise controlled experiments. In terms 

of scientific network and milieu, the war enabled new talents to lead the work on vitamins and 
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shifted some of the gender hierarchies in chemistry. Harriette Chick successfully created a 

network of female scientists, research assistants, and volunteers who worked on vitamins, and 

this network collaborated with male scientists at the front in a way that highlighted the 

differences between laboratory nutrition and field nutrition. 

 The conflicts in the collaborations between Chick and military scientists informed her 

work after the war. Examining lemon samples from different fronts, she understood that vitamins 

change over time and react to distant travel. She, therefore, wanted to supervise studies of 

nutrition personally and create labs that agree with local food supply. Such an opportunity was 

presented to her after the war when she initiated the study of scurvy and beri-beri in Vienna. In 

Vienna, she was able to collaborate with local scholars and personally examine the human and 

animal subjects in research. The Vienna study did not involve lemons that travel across oceans, 

but promptly utilized local food products, including the milk of local cows and women. 

           Controversies between military and home-front scientists also revealed their deeper 

assumptions about food, race, and colonial control. The theory of “martial races” was 

fundamental for British nutrition in India decades before the war and was repurposed when the 

military structured “native diets.” Ideas about martial races continued to shape British nutrition 

in India during the war and military officials reinforced them even in the most severe conditions. 

When this policy was examined by Lister specialists, who did not include cultural or ethnic 

components of food in their work, they disregarded it to a degree that jeopardized the 

collaboration.  

 Nutrition further developed in India in the interwar period, and race remained a 

prominent factor in this discipline. Scientists understood the district diets of different ethnic 

groups as part of what gives them different physical and moral characteristics. In this theory, rich 
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diets that include meat had the potential to make bodies stronger and minds more loyal to the 

empire. But these theories did not lead most scientists to think about race as anything other than 

deterministic. On the contrary, nutrition often reinforced racial theories and justified hierarchies 

and inequality in food access. In the contradictory logic of racial science, food was both the 

cause and effect of racial differences.  

Indian soldiers continued to be used as subjects in British nutritional experiments, 

particularly in studies on race and food. As scientific inquiries of nutrition continued to develop 

after the war, race gradually became a defining aspect of metabolism studies and caloric 

calculations. In 1926, the Government of India initiated studies of energy that utilized the tools 

and theories that Cathcart developed during the war. Indian soldiers wore the calorimeter 

“backpack” as they went about their days and scientists calculated their metabolism. Assuming 

that all white people, from all different climates and cultures, have similar metabolism, this study 

tried to determine the different metabolism of different Indian ethnic groups.  
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Figure 2.6: Indian soldier with indirect calorimeter of Cathcart’s method in Calcutta in 1926.89  

  

  When nutrition developed as a laboratory science in India in the 1920s, racial theories 

were incorporated into experimental work with animals. Robert McCarrison, who pioneered field 

nutrition in India before the war, established the first nutritional lab in Coonoor as part of the 

Coonoor Pasteur Institute in 1918. The project was officially set up to be a beri-beri inquiry, and 

it used rats and laboratory animals to examine some of the issues that the IMS tested on human 

subjects during the war. The McCarrisons settled in Coonoor, and Helen continued to work as 

Robert’s research assistant, this time in the lab, and not in the field. Impressed by McCay’s 

studies before the war and the predominance of the “martial races” theory, they investigated the 

effect of different Indian diets on the growth of rats.  
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Figure 2.7: Rats representing different racial diets in India in McCarrison’s study, 1927.90
 

 

In this study, groups of similar rats (rats of the same “race”) were fed the diets of 

different ethnic groups in India: Sikhs, Pathans, Marathas, Gurkhas, the Kanarese, Bengalis, 

and Madrassis. For 140 days, the scientists compared the growth and physique of rats and 

concluded that the diets of “martial races” – the Sikhs, Marathas, and Pathans – were superior 

and produced most growth.91 Similar to McCay’s pre-war studies, this study reinforced the idea 

of hierarchies in ethnic groups in India through nutrition. Although it presents food as something 

that changes the body in a way that is almost antithetical to racial determinism, it supports the 

idea of “martial races.” Ashok Malhotra has argued that the rat study received a great deal of 

scientific attention and attracted a lot of funding because it served the theory of distinct “martial 

races”.92 The firm connection the scientists in India established between race and nutrition 

continued to shape the discipline after the war, even when nutrition became a laboratory practice, 

detached from climate studies. The same animals that Lister scientists used for vitamin studies 

were used in India, yet in India, these animals were racialized through food. 
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Chapter 3: The Vienna Food Aid Mission: Milk and Standards in 

Exchange  

 

Two days after the Treaty of St. Germain sealed the fate of Vienna in the dissolved 

Austrian-Hungarian Empire, Harriette Chick arrived in the city to cure starving children. 

Traveling solo on a train from South Kensington, she arrived in Vienna on September 12th, 1919, 

to participate in one of the greatest food-experiments yet. The collapse of one empire provoked 

interventions and innovations from other empires – scientific humanitarian food aid, for one. A 

prominent figure in scientific nutrition, fluent in German and profoundly immersed in the 

German-speaking scientific community, the Lister Institute vitamin scholar seemed poised to 

lead the “accessory food factor committee” humanitarian delegation. The project expanded, and 

over the course of three years Chick and her assistants studied food in Vienna, incorporating 

local scientific theories into their work. The Vienna study included experiments on milk that 

went beyond the planned British vitamin study. These extraordinary experiments, in which 

human breast milk was given to guinea pigs and animal milk was given to human babies, did not 

only violate cultural taboos, they were also expensive and complicated. Nevertheless, Chick’s 

team conducted these studies because they adopted local milk theories that transformed milk into 

the most important food in nutrition research. This scientific exchange between British and 

Viennese experts therefore led to other forms of exchange between less obvious actors: the 

material exchange of milk between women and laboratory animals.   

Examining the British delegation’s work at the Kinderklinik between fall 1919 and winter 

1920, this chapter explores the nature of British scientific humanitarianism in Vienna at the time 

of extreme malnutrition. It argues that this central European mission played a pivotal role in the 
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institutionalization and professionalization of British nutrition experts, which gave the Accessory 

Food Committee its prestige upon return to Britain. Thus, the mission to Vienna was formative 

not only because Vienna was a new laboratory for feeding experiments – testing certain aspects 

of nutrition deficiencies on human subjects for the first time – but also because it was a “lab” for 

the political authority of nutritionists. In these feeding centers, scientific nutrition was a new 

form of political power, manifesting a clash of empires: British influence on an American-funded 

humanitarian mission, built through collaboration with local medical experts. The Vienna project 

legitimized, professionalized and tested certain standards, while it marginalized others. This 

chapter explores the food theories that were largely forgotten after 1919 not only as a tribute to 

the “road not taken” in the history of science, but also as an optic for food politics that migrated 

from one empire to the other.       

At the heart of this story is a stream of milk: both a substance, a standard and a bodily 

fluid that bridges human and animal female bodies. I detail the delegation’s experimental work 

on human and animal milk, and showcase the human-animal divide in the creation of medical 

nutrition. The exchange of milk across species was part of the exchange of scientific norms 

across national communities. Recovering the history of the forgotten milk food standard – the 

NEM (Nahrungs-Einheit-Milch) – I discuss the attempts to contest and challenge the American-

British usage of the calorie standard, and argue that the tension between abstract and material 

standards was part of post war international scientific collaboration. Although the NEM is 

nowhere to be found in current nutrition theories, it gained significant political power in Vienna 

after the American Relief administrators used it as a feeding standard. In order to understand the 

meaning of food in interwar humanitarian aid, we must see how food science was created and 

contested in hospitals and feeding stations that involved different scientific standards. 
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1. Food Relief in Vienna: Humanitarian and Scientific Mission 

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. The aid program focused on 

food distribution in designated centers (soup kitchens or schools) and targeted Europe’s starving 

children. It brought together different groups with interest in post-war aid and the global status of 

Central Europe: the American Relief Administration (ARA, directed by Herbert Hoover), the 

European Children’s Fund (which later emerged from the same organization), European Relief 

Council, the Red Cross, the American Friends Service Committee, the Y.M.C.A, the Jewish 

Joint Distribution Committee, and the British Food Mission. An intersection of American and 

British humanitarian foundations, private donors, congressional programs and religious missions, 

food aid operated anywhere from Finland to Italy, across France to Bulgaria (and later, in a 

slightly different structure, into Russia). The American financial investment in this project was 

extraordinary, and, as historians have noted, it marked a paradigm shift in the perception of food 

on a global scale and food security as a way to secure social stability.1 The new age of food 

policy was also a new age for food science. The predecessor of this post-war feeding program, 

the Inter-Allied Scientific Food Commission, made science the foundation of food policy as 

early as the winter of 1917, and worked towards standards for minimum nutrition. When the 

Inter-Allied Scientific Food Commission dissolved in 1919, national food aid initiatives carried 

the scientific approach to food forward. ARA reports repeatedly highlight the importance of 

scientific food management in this relief.2 The British Command Papers on the economic 
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conditions in Central Europe explained the “measures of relief” through agreed scientific 

measurements and units in nutrition. It was not simply money that had to be cultivated for 

European recovery, then, but knowledge. Nutrition experts had to develop the universal scientific 

standards to determine who should be fed, how, and what.    

The scope of the food aid has led some historians to draw attention to global American 

food politics and their meaning in inter-war European humanitarianism.3 I would rather like to 

build on scholarship that has examined the local scale of food aid and demonstrated how aid 

projects were profoundly related to particular cities: on-site material conditions, existing 

networks of child-care or schools, and local experts.4 Although Vienna was not the only place in 

which British humanitarians aided starving populations, it was the only site in which British 

nutritionists conducted rickets studies. The reason Vienna was suited for such study, and the 

trajectory of this study after Chick and her team worked in the city, had to do with the unique 

status of Vienna in 1919. There, feeding was carried mostly by British charities; the project 

involved impactful local experts that controlled a great deal of the work; and reports about 

starvation made their impact on the medical world.    

First, the structure of the British mission should be explained. Tammy Proctor has 

pointed out that food aid in Austria and Germany was carried out mostly by Quaker associations 

as a result of little public support to aid of former enemies. The London and Philadelphia Friends 

allocated the work between them: the Americans led the work in Germany and the British led the 
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work in Austria.5 The centrality of British Quakers in Vienna resulted in more Treasury money 

arriving in the city, too. Beginning in May 1919, the British Director of Relief announced the 

“Pound-For-Pound scheme” in which the Treasury would subsidize relief work abroad by 

contributing one pound for every pound the charity could raise.6 The aid in Vienna was hence 

more British than American, compared to most other European cities.  

The Vienna feeding program was also unique in the type of collaboration it established 

with local experts, and in how it used the scientific institutions of the former empire. This was a 

result of the connection between nutrition and pediatrics in inter-war Europe, where food relief 

referred to children (literally or figuratively) left, right and center. Mass feeding was largely the 

mass feeding of children, which was typical of post-war humanitarian efforts more broadly.7 

Vienna was the home of several influential institutions for pediatric medicine, acknowledged 

world-wide and connected to research centers in the American North East. The Kinderklinik 

university hospital was considered the heart of Austro-Hungarian pediatric knowledge.8 By 1919 
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its director, Clemens von Pirquet, was a world known scholar. He coined the term “allergy” and 

was invited to Johns Hopkins University as a visiting professor in pediatrics. He was a 

Rockefeller Fellow and corresponded with colleagues in Paris, Philadelphia and New York. His 

international and particularly American connections positioned him in an extraordinarily 

powerful role when humanitarian feeding of the city began. It was he who developed the 

methods to determine the two most important aspects of food relief: who will get it, and how 

much they should get. The main pediatric research facility in Vienna - with its manpower, 

prestige, infrastructure and accomplished director - set Vienna apart from other cities in Europe 

in the way it allowed scientific research and food distribution in tandem.   

 Lastly, it was the sheer degree of hunger in Vienna that made it suitable for scientific 

food research. The combination of blockades, a failing agricultural system, and the collapse of 

trade resulted in hunger in Vienna during the war and widespread malnutrition after it.9 It is 

difficult to quantify and compare hunger in different European cities after the Great War, since 

malnutrition data was collected through different methods in different parts of the continent.10 
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Notwithstanding, it is safe to say that the Hungerkatastrophe in Vienna was particularly extreme 

and received much international attention, in media as well as in diplomacy and government. As 

Patricia Clavin argued, hunger in Vienna, together with financial crisis, had a unique impact on 

international collaborations, and it was Vienna that set into motion a new vision of international 

economics.11 International attention is also evident in scientific correspondence regarding the 

hunger in Vienna. The decision to send a vitamin research group to Vienna happened before any 

official hunger statistics were collected, when Chick shared “rumors” about rickets in Austria 

with her colleagues.  

 These three elements – predominantly British Quaker work, scientific infrastructure and 

urgent hunger – turned Vienna into the ideal “lab” for British humanitarian nutrition between 

1919 and 1921. The British Accessory Food Committee decided to send the first scientific 

delegation there as soon as the food relief began. The primary goal of the delegation, as 

explained in the Committee’s records, was to treat rickets which was reported to affect many 

children and infants in Vienna. Rickets, which was putatively known as “the English disease”, 

had a long history in the English medical tradition. In the beginning of the twentieth century it 

was studied in the context of nutrition and lime juice was used as a vitamin supplement, even 

though it was not yet clinically proven to be fully effective. Going to Vienna, the British Medical 

Council concluded, would benefit both Vienna and London. It would be of “great value to the 

child population of Vienna” and of great value to the study of rickets, putting recent work on the 

topic into “practical test”12. Practical test virtually meant that some of the methods of rickets 

treatment could be applied to human subjects for the first time. Studies of rickets had used 
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several animal models, including unusual work on rickety lions at the London Zoo at the last two 

decades of the 19th century.13 Nutritionists were trying to prove some aspects of rickets to be 

associated solely with nutrition, not with any infectious factor, and Vienna was an opportunity to 

explore that. The research was co-sponsored by the Lister Institute and the British Medical 

Council, and at the beginning the mission included only Chick and one of her assistants, Elsie 

Dalyell.14  

 The Vienna initiative was Chick’s idea, and she was the one to organize it, as part of her 

role as the Committee’s secretary. It was not just a matter of scientific desire. It was also 

attached to her personal experiences. Chick loved Vienna. She spent some time in the city in 

1904, when she received a grant for bacteriology study in the Hyginia Institute, and visited it 

several times before the war. She had a social and professional network in the city. Her 

Methodist parents banned their children from worldly entertainment such as opera and theater, 

which understandably resulted in her obsession with opera in adulthood. She adored the 

Viennese music scene and documented her visits to the opera in her diary. In addition, her sister, 

Mary, to whom she was close (Chick had six sisters and four brothers), joined the relief mission 

                                                 
13 The story of rickets at the London Zoo is explained in Chick’s review of this project, which she published as 

medical history in the 1970s, when she was in her nineties. D. H. Chick, “Study of Rickets in Vienna 1919-1922.,” 

Medical History 20, no. 1 (January 1976): 41–51. The first experiment on lions at the zoo was conducted by John B. 

Sutton in 1889. See: John Bland Sutton, “Rickets in Monkeys, Lions, Bears, and Birds,” Journal of Comparative 

Medicine and Surgery, no. 10 (1889): 1–29. For more recent discussion of the impact and problems of this study 

see: Russell W. Chesney and Gail Hedberg, “Metabolic Bone Disease in Lion Cubs at the London Zoo in 1889: The 

Original Animal Model of Rickets,” Journal of Biomedical Science 17, Supplement 1 (August 24, 2010). 

 
14 Elsie Jean Dalyell was an Australian pathologist who turned to nutrition when the field began to emerge. She was 

the first Australian woman to get Beit Fellowship, which she took up at the Lister Institute in 1912. During the Great 

War, she joined the Royal Medical Corps. After the war, she was involved in public health studies first in Salonica 

and then in Vienna. Although Chick and Dalyell were about the same age at the time of the research (Dalyell was 38 

and Chick was 44), Chick was much more senior, and Dalyell was her research assistant. She did get credit for most 

of the publications that came out of the Vienna study. She returned to Sydney after the Vienna experiments.   
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in Vienna.15 Chick saw in Vienna a personal opportunity, not just a professional one. She did not 

have a similar attachment to other hungry cities in Europe, and although she visited feeding 

centers in Poland and Germany and was interested in malnutrition there, Vienna was her natural 

home base.  

2. NEM – Calorie – Dollar: Commensurability, Standards and Materiality on a 

Local Scale  

Two standards dictated post-war humanitarian aid in 1919: the calorie and the dollar. 

Hunger was linked to the financial crisis, not only because food costed money, or because 

extreme economic crisis put the community in danger of hunger, but also, as Patricia Clavin 

pointed out, because short-term food aid led to a longer-term economic stabilization effort. The 

Vienna Hungerkatastrophe was a pivotal moment in international politics, leading to a new 

relationship between finance and food.16 Bringing Clavin’s argument into the history of science, 

it is crucial to unpack the calorie-dollar calculation and how experts understood food and money. 

The American Relief Administration reports summarized their work in tables: how many 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.  

The principle conversion appears to be what Nick Cullather has called the “foreign policy 

of the calorie”: a scientific food standard used for American foreign policy in the commensurable 

                                                 
15 Although Harriette had a lot in common with her other sisters - who had graduate education in botany, chemistry, 

and medicine - she and Mary were particularly close. They shared their love for the German language and art and 

traveled together several times before the war. After the war, Mary visited hospitals and schools and purchased 

supplies as part of the mission’s work. She tried to facilitate the adoption of Austrian children by British families. 

PP/CHI/B/6, Wellcome Library Archive (WLA).  

 
16 Clavin, “The Austrian Hunger Crisis”. 
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relationship of food and dollars.17 Dollars were converted seamlessly to Marks, Zolotniks, and 

calories. The global power of calories and dollars was indeed crucial for post war food politics. 

However, the calorie standard was more controversial than nutritionists and historians care to 

remember today. Such a controversy erupted in Vienna, when the head of the Kinderklinik 

Clemens von Pirquet developed an alternative unit: the milk measurement NEM. Recovering this 

controversy and the justifications for the NEM reveals some of the alternatives to the caloric 

world order as we know it today.  

 
Figure 3.1: Conversion in Humanitarian Aid: Dollars, Kilograms Pounds, Tons.18 

                                                 
17 Nick Cullather, “The Foreign Policy of the Calorie,” The American Historical Review 112, no. 2 (April 1, 2007): 

337–64. 

 
18 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, California: 

Stanford University Press, 1931), 763. 



 

122 

 

 

Figure 3.2: Commodities, Grams, Calories, Zolotniks. Aid in Russia.19 

 

In order to understand what a milk standard means for the history of standards, we must 

first explain the scientific logic and the practical meaning of the NEM. In what follows, I discuss 

von Pirquet’s NEM standard and how the Americans came to adopt it, arguing that the difference 

in models between scientific communities signifies more than mere divergence in traditions. 

NEM enables us to see how standards were created on a local scale, and how numeric values for 

food provoked tension between the abstract and the material in food science. The NEM had 

surprising political impact after the Americans appointed von Pirquet to lead food aid in Austria. 

Contrary to all other European feeding projects, the aid in Austria was not calculated in calories, 

but rather in NEM.     

2.1 Justification for the NEM – American Perspective  

NEM was a method for food units that von Pirquet developed beginning in 1906. The 

fundamental concept of this nutrition system was that all foods should be calculated in units of 

our primary food: breastmilk. The nutritive value of 100 grams of milk was called “Hekto-nem” 

                                                 
19 American Relief Administration Bulletin, Ser.2, no.33-37 (1923), 37. 
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(Hn), of 1000 grams Kilonem (Kn), and of 1000 kilograms Tonnenem (Tn). Von Pirquet thought 

about milk as the optimal substance in human nutrition and argued that we need to measure the 

nutritive value of food in terms of milk. This idea goes against the premises of the calorie as an 

energy unit that measures what quantity of food people should get and alternatively understands 

all of the foods (dairy or not) as quantifiable only when compared to milk. Von Pirquet began 

this work before the war, but he did not publish much about nutrition until 1919. Very little is 

said about the NEM system before the post-war feeding operation in English or German 

scientific journals. It is only after the American Relief Administration adopted the NEM that the 

theory gained dominance in nutrition and medicine.  

Why was the NEM adopted by the Americans, despite its marginal position in the 

scientific world and at the peak of their international calorie-dollar regime? To a large degree, 

the answer seems to be von Pirquet himself. As mentioned above, von Pirquet was a Rockefeller 

Foundation trustee, a loyal American ally and a world renowned scholar. Determined to 

collaborate with local experts and governments – yet highly anxious about their loyalty – 

American aid organizations saw von Pirquet as a good contact person in Vienna’s medical world. 

Although the American Relief Administration was not particularly excited about the NEM 

system as a nutrition standard, they thought that it was “highly scientific” and were charmed by 

von Pirquet and his work.20 As the patriarch of the hospital, Von Pirquet was a very successful 

manager, able to recruit, maintain and train nurses and assistants. He wrote about the 

Kinderklinik as one “organism” in which every department and employee worked in full 

harmony with its director.21 In her diary from 1919, Chick noted that von Pirquet controlled all 

                                                 
20 Surface and Bland, American Food in the World War and Reconstruction Period, 158. 

 
21 In his will, written shortly before he and his wife committed suicide, Pirquet stated that one of his pupils should 

direct the hospital after his death. “My Klinik” he explained “is a complicated organism; its functioning is built upon 
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aspects of the institution and often referred to the hospital simply is “Pirquet’s”. When she 

published an obituary about him after his death, she explained that he included everyone in the 

institution in the scientific practice: “Pirquet transformed the ward maids into nursing sisters and 

these further into scientific colleagues."22 Like Chick herself, who turned cleaning staff in 

London into scientists during the war, von Pirquet knew how to train his workers and further his 

authority in the field. He was the patriarch of the hospital. NEM was one of the aspects of the 

Kinderklinik’s “organism”, and choosing von Pirquet for American feeding meant choosing 

NEM.   

 

Figure 2.3: Food to NEM 23  

                                                 
my personal innovations. Someone who does not understand the management, and who would try to change to 

another scientific system, would destroy the advantages of the Klinik”. As cited in: Richard Wagner, Clemens Von 

Pirquet: His Life and Work (Johns Hopkins Press, 1968), 199. 

 
22 Harriette Chick, “Clemens Pirquet and His Work: Director of the Vienna University Kinder-Klinik, 1911-1929,” 

The Lancet, vol. 1, Issue 5508, 213, no. 5508 (March 23, 1929): 624–26. 

 
23 Surface and Bland, American Food in the World War and Reconstruction Period, 402. 
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Figure 3.3: NEM in Grams 24 

 

Respecting local standards is simple when one ignores differences and converts the NEM 

back to a calorie, and the Americans did exactly that. The meal that von Pirquet recommended 

for a school child was worth 1000 NEM, roughly 1 liter of milk. This was converted back to 

calories, so the standard meal in American Relief Administration soup kitchens consisted of 700 

calories.25 In 1920, the American nutritionist Walter Miles traveled from the Carnegie 

Laboratory in Boston to different laboratories and hospitals to report on the study on nutrition in 

Europe. Reviewing the work at the Kinderklinik, Miles noted that he was deeply impressed by 

von Pirquet and his staff. “One could see clearly in passing down a street,” Miles wrote, “that the 

thing the people needed and the thing they were interested in was food.”26 In such a severe food 

                                                 
24 American Relief Administration, Three Years Work of the American Relief Administration in Austria. (Vienna, 

Austria: J. Weiner, 1922), 4. 

 
25 Ibid.  

 
26 Miles, Walter R., Report of a Visit to Foreign Laboratories: April to August, 1920. Medical Historical Library, 

Harvey Cushing/John Hay Whitney Medical Library, Yale University. 
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shortage, Miles saw that von Pirquet developed scientific measurements for food-need, based on 

body height and blood samples, a method that made the complicated task of deciding who should 

be entitled to feedings easier and more “scientific”. He was impressed with the Pirquetian 

feeding calculation, which defined one’s minimum food requirement based on one’s sitting 

height, as well as clinical examinations that estimated starvation. The concept of NEM, however, 

did not seem to impress Miles as much:  

I found von Pirquet a very excellent administrator, capable of getting nurses and 

hospital people to carry out his instructions very satisfactorily. The kitchens which 

I visited where food for "Hoover Feeding" was in preparation seemed most 

excellent. However, I could see no special advantage in the development of this 

new terminology.27  

 

Indeed, if NEM is just a “new terminology” in which food is measured in milk-units only 

to be converted back to calories, it makes very little sense to impose two calculations on 

aid workers. Rather, to understand the meaning of NEM, we must refer not to the American 

scientists who used it, but to von Pirquet’s writing about this theory. 

 

2.2  Justification for the NEM – von Pirquet’s Theory of Nutrition: Nutrition 

Instead of Heat 

Von Pirquet presented his critique of the calorie standard in his four-volume System der 

Ernährung (published between 1917 and 1920, English version was published in 1922).28 He 

insisted that the calorie was a misleading way to discuss nutritive input because it did not 

account for human metabolism. This critique was further developed in a series of talks that he 

delivered as part of the 1921 Silliman Lectures in Modern Pediatrics at Yale University. “Coal, 

                                                 
27 Ibid. 

 
28  Von Pirquet, Clemens, System der Ernährung. Berlin, Julius-Springer,(1917 – 1920); Clemens Peter Pirquet von 

Cesenatico, An Outline of the Pirquet System of Nutrition (Philadelphia, Saunders, 1922). 
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for instance,” von Pirquet stated at the Yale podium, “is wonderfully rich in calories […] but it 

has no food value.”29 He was troubled with nutritional theories that focused on heat and obscured 

the real value of food in the body. The focus on heat (analysis of the foods when we burn them in 

calorimeters), in his view, obscured the nutritional value of food: how the human body digests it, 

uses it, and grows from it.30 His NEM theory, therefore, did not reject energy as the main 

category of nutrition. What he rejected was the caloric evaluation for nutritive input. In other 

words, von Pirquet resented science that makes food into not-food. 

As an alternative basis for nutritional evaluation he offered what he understood as the 

basic human food: Milk. He assumed that milk is the food that human bodies absorb most fully 

and used it as a benchmark for digestible food.31 The main principle of nutritional measurement 

in his theory - using one food product to evaluate all other foods –relied on theories of animal 

feeding in modern farms. He referred to the work of German agricultural scientist Oskar Kellner, 

who used starch units to measure the energy needed for animal feeding.32 Von Pirquet reviewed 

                                                 
29 Freiherr Clemens Peter Pirquet von Cesanatico, Contributions to Modern Pediatrics. General Collection, Beinecke 

Rare Book and Manuscript Library, Yale University, GEN/ MSS/ File 168/ VII, “Calories and Nems”, 2. (Von 

Pirquet’s lectures at Yale, as well as some of this work in the United States, is published under the name “Clemens 

Peter von Pirquet” or “Clemens Peter Pirquet von Cesanatico”). 

 
30 As Mary Cox argued in her study of German and Austrian nutrition theories, von Pirquet and his contemporaries 

believed that food is mainly a source for energy. They did not believe in vitamin study and rather focused on energy 

and growth. He relied on the anthropometric science of child growth and developed his own measurements for body 

height and weight to determine nutritional deprivation. 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) (Rennes: Presses universitaires de Rennes, 2018), 179–96. I thank the author for sharing the 

original article in English with me. 

 
31 Clemens Peter Pirquet von Cesanatico, Contributions to Modern Pediatrics, General Collection, Beinecke Rare 

Book and Manuscript Library, Yale University. GEN /MSS /file 168/ VII. “Calories and Nems”, 4.   

 
32  Kellner was a leading German scientist in the field of farming and animal feeding. His work was translated to 

English and had an impact on the American scientific world. Kellner calculated how many calories are in every 

gram of starch and offered this unit as the basic unit for the evaluation of animal food. Unlike von Pirquet, however, 

Kellner never really saw his work as a challenge to the calorie and did not detail the conceptual problems of calorie 

and energy measurement. Oscar Johann Kellner, The Scientific Feeding of Animals, trans. William Goodwin (New 

York: The Macmillan Company, 1910). 
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Kellner’s work and concluded that the use of a physiological unit, the starch, for food theory was 

helpful, but that it might be better to work with milk units. “I found milk much more appropriate 

for a practical unit,” he explained, “as it is the first food we give human beings. Just as people 

replace breastmilk with other foods when their bodies transition from infancy to adulthood, 

scientists could do the reverse process in their labs. Nutritionists, in von Pirquet’s theory, could 

bring all foodstuffs back to their milk value and have the metric milk system. The process was 

not complete, said von Pirquet, given that nutritionists had yet to fully understand the 

physiological value of each food product (i.e. understand which parts of it are absorbed in the 

body and which parts are “lost”, such as the materia in stool or the ashes after food is burnt in the 

calorimeter). In the meantime, milk should be the basis for measurement of all human nutrition 

in infancy and adulthood alike.  

This framework was in line with von Pirquet’s general understanding of nutrition as a 

science of kitchens and farms, not of labs. He insisted that food should taste good and dedicated 

a great deal of attention to food preparation in soup kitchens and hospitals. He understood that 

food is attached to desire, and argued that the body digests better when one eats what one 

desires. Comparing human digestion to one of the goats in farms who get the right kind of feed, 

he explained that “appetite aids digestion.”33 In an age of intense medicalization of food, it is 

extraordinary to hear a medical professional say: “I declare that the kitchen, for me, is more 

important than the pharmacy.”34 Even in the extreme conditions of Vienna, his instructions and 

food theory included many references to flavor and to making food appealing. Nutrition, to him, 

was not just the science of need but also the poetics of want.  

                                                 
33 Clemens Peter Pirquet von Cesanatico, Contributions to Modern Pediatrics, General Collection, Beinecke Rare 

Book and Manuscript Library, Yale University. GEN/MSS/file 168/ X “Proper Feeding”, 4.  

 
34 Ibid. 
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3.  Material Implications: Milk Studies and Variation 

All of this 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. The NEM concept, 

in which milk itself is not just a food product but is also the standard for all other foodstuffs, 

shifts certain aspects of international scientific standardization after World War I.35 It maintained 

that food should be understood by scientists as food, not as an abstract standard that does not 

correlate intuitively to what we eat. Further, it makes standardization more about materiality, and 

less about abstract units: food could be measured in comparison to another material, not simply 

quantified in absolute numbers.  

The practical implication of this measurement system was that von Pirquet and his 

colleagues constantly compared, studied, and re-defined types of milk. If one is to measure 

everything edible on earth through milk, one should have a clear idea of what milk is. Indeed, as 

detailed later in this chapter, von Pirquet and his colleagues spent a lot of time studying milk and 

comparing samples of milk across species and environments. Indeed, milk is a material with 

natural variations. Milk in Vienna’s winter, for example, does not have the same percentage of 

fat as milk in the Netherlands over the summer, nor the same color and texture. Von Pirquet was 

comfortable with a scientific measurement that was not entirely stable. The logic behind that 

theory was that milk, with all of its diversities, was still a natural substance that could be found 

in human or animal bodies and provided food. Von Pirquet understood types of milks as different 

from each other, but still maintained that the common denominator made all of them the same: 

                                                 
35 In one of the reviews of Von Pirquet’s book the duality of milk was stated out bluntly: “Die Milch ist der 

Maßstab, an dem der physiologische Vergleichswert der anderen Nahrungsmittel festgestellt wird”. Birk, “V. 

Pirquet: System der Ernährung”, Monatsschrift für Kinderheilkunde. v.16 1919, 4. 
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milk, all types of milk, was the primary food.36 In other words, the epistemic role of numbers for 

von Pirquet’s system of nutrition was contrary to that of numbers in calorie counts. Numbers of 

NEM are rooted in real material that comes in different shapes in the natural world. They have 

the potential to represent diversity. Numbers of calories represent universality, one abstract unit 

of absolute numbers that disregards the variety of milks from different organisms, and the 

complicated process of human digestion of food. It mirrors other projects of standardization and 

global data in the interwar period.37  

4. Encounter and Experience: First Scientific Delegation to Vienna (1919-1920) 

When Elise Dalyell and Harriette Chick arrived in Vienna they knew very little about 

NEM and cared to know even less. They wanted to bring east the “new knowledge of nutrition” 

– a code for vitamins or accessory food factors – and test rickets studies on human subjects. 

British nutritionists, including Edward Mellanby of the MRC, had developed knowledge on 

rickets which was commonly known as “the English disease”. The Accessory Food Committee 

was keen to explore the link between this disease and nutrition. An intellectual exchange 

between Viennese and English scholars might seem unlikely, because the very basis of the 

British vitamin theory conflicted with the NEM theory. Von Pirquet’s NEM focused on quantity, 

not quality, of human diet. He maintained that substances that are not naturally part of breast-

milk are not necessary to the human body, and that the principle of good nutrition is a good 

formula that converts all foods into milk. Von Pirquet had to manage mass feeding and decide 

                                                 
36 Mary Cox’s work provides context for von Pirquet’s measurements. Von Pirquet worked on anthropometric 

models and was part of a generation of German and Austrian scientists that used statistics to study health. Just like 

this group of scholars constantly compared the growth of children and created different statistical charts to study 

height and weight, they compared milk samples and developed statistical models that could create average milk unit 

for NEM. Cox, “L’indice Pelidisi (1920-1921). Une Réévaluation Contemporaine d’un Indicateur Nutritif Oublié.” 

 
37 Amalia Ribi Forclaz, “Agriculture, American Expertise, and the Quest for Global Data: Leon Estabrook and the 

First World Agricultural Census of 1930,” Journal of Global History 11, no. 1 (March 2016): 44–65. 
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who is entitled to get food and how much food (=how much milk units of food) they should get, 

not what type of foods they would eat. His theory was essentially an energy theory, challenging 

and overcoming the flaws of the calorie. The focus on energy resulted in sugar feeding 

techniques: sugar was added to the milk in charity kitchens, to make it richer in energy. This 

was, in von Pirquet’s view, a simple way to make milk more nourishing. Vitamin theories, on the 

other hand, focused on quality of food and preparation, and scholars like Chick highlighted the 

surprising small amounts of vitamins needed for human health. Vitamins were understood as 

microscopic materials, needed in exceptionally small quantities, yet with a great impact on 

vitality. 

Chick’s diary entries reveal a great deal of frustration about the success of her vitamin 

gospel. She understood that local experts were not convinced that nutrition could explain bone 

deformation and teeth loss, two of the most common symptoms of rickets. Alongside her marvel 

at Vienna’s cultural life (she would visit the opera and theater as often as three times a week), the 

diaries document a constant sense of despair. It was usually not the interaction with severely ill 

children that made her lose her motivation, but rather the reluctance of her colleagues to adopt 

vitamin theory. Chick’s experiences between 1919 and 1920 include “exquisite” musical events 

and notes on how she “got through these days somehow,” or, as she grimly admits, “tried to 

forget my Birthday.”38 She made countless appointments with local doctors at the American 

feeding centers, orphanages, and kitchens, most of them in vain.  

The only individuals who received her with open arms from day one were part of a 

different kind of gospel: the Friends. British Quakers met Chick frequently and constituted most 

of her early social and professional circle. Chick stayed with the Friends when her hotel room at 

                                                 
38 Diary entry January 6th, 1920. PP/CHI/A/1/3, WLA.  
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the Astoria was not available, and met them regularly for tea and cultural events. She was soon 

able to collaborate with leading actors in the British Mission, through whom she met some of the 

most prominent figures in post-war humanitarian circles, including Hilda Clark, Thomas 

Cunninghame Burt, and William Goode. Even though her scientific delegation was officially 

supported only by the Medical Research Council and the Lister Institute, her time in Vienna 

made the Friends invest money in her studies, too. In the tight network of philanthropists, 

charities and missions, Chick assumed a public role, and the Friends supported her nutrition 

experiments.   

 In the medical circles, Chick had one local colleague who was invested in vitamin studies 

as early as the fall of 1919. Professor K. E. Wenkebach, a cardiologist, was a Dutch scholar who 

relocated to Vienna before the war. Wenkebach was interested in Dutch study of beriberi and 

nutrition in Batavia and wanted to bring vitamin research to Vienna. Chick adored Wenkebach, 

and all of their encounters are documented in uplifting words (she even noted that his secretary 

knew how to make “very nice tea” even though it did not have milk).39 Wenkebach was, 

however, a cardiologist. He offered monetary assistance to her research through the university, 

but could not help her get a feeding center or a pediatric department that would serve her as a lab 

for rickets studies. Through Wenkebach, she was able to find someone else sympathetic to her 

cause: von Pirquet. 

 Chick built a careful collaboration with von Pirquet. She admired his systematic approach 

to medical data collection, and he appreciated her scientific rigor, although he was not yet 

persuaded that the vitamin theory made sense. Von Pirquet was open to the idea of vitamins 

because he thought that another condition, scurvy, was indeed a result of bad nutrition. Chick 

                                                 
39 Diary entry September 13th 1919, PP/CHI/A/1/3, WLA.  
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began some preliminary experiments with vitamin C in the Kinderklinik in the fall of 1919, 

dedicating much 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 work 

on vitamins in Britain. Von Pirquet invited her to deliver this lecture to the pediatric association 

in January 1920, and it was soon published in the Wiener medizinische Wochenschrift, too.40 The 

lecture covered the work of Mellanby and herself on beri-beri, scurvy and rickets, and how these 

diseases were caused by malnutrition. She explained the work she did during the Great War and 

the experiments on soldiers’ diet. Even though Chick was anxious about the event, she noted that 

she and Elsie “got the lecture through somehow + it was a success.”41 She intended for the talk to 

be engaging and clear and spent a lot of time finding good images to present.  

 Chick began adding things to the diets at the Kinderklinik in 1919, aware of the fact that 

vitamin work was anything but popular. Working in Vienna, she had to infuse her vitamin 

theories with von Pirquet’s theories, as she infused the materials from her Great War study – 

cabbage juice and tomato juice – into the milk provided at the hospital. This practice was easy to 

implement at the hospital, since milk was already regularly mixed with sugar. The NEM system 

was built on the assumption that the three important known categories in nutrition – fat, protein 

and sugar – are interchangeable sources of energy, and the body uses all of them in the same way 

to get energy. Adding sugar to milk was a simple way to make it more nutritious, as beet-sugar 

                                                 
40 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, v. 70, 1920, 411.  

 
41 Diary entry January 22nd, 1920, PP/CHI/A/1/3, WLA.   
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was easy to get in Austria after the war.42 In the process of mixing and adjusting the value of 

milk, adding a bit of vegetable juice at Chick’s request was an easy sell.  

The vegetable juice experiment was a repetition of some of the work Chick did during the 

war, which used the vegetables that she and her colleagues had used as vitamin C supplements, 

adjusted to their availability in Central Europe (she obtained cabbage and tomatoes easily, but 

could not get a lot of lime juice as in India). Unlike her wartime study, in which Chick had to 

send her lab results to medical officers in faraway locations, (and, as shown in chapter 2, some of 

her ideas were applied in ways that she disapproved) in Vienna she could control the entire 

operation. She was personally involved in daily data collection at the hospital. Although she had 

gained important experience and knowledge during the war by collaborating with the military, 

she had tried to distance herself from these institutions immediately after the war.43 Vienna, for 

Chick, had much more potential: a hospital was not a battlefield, humanitarian workers were not 

the military, and Europe was not the Middle East. 

The attempt to cure cases of rickets at the Kinderklinik was also an attempt to prove that 

the disease was associated with nutrition to begin with. Von Pirquet and his colleagues believed 

that rickets is an infectious disease, caused by a germ or a bacteria that science was yet to define. 

This understanding of rickets led to opposite practices to what Chick had planned: instead of 

                                                 
42 Von Pirquet explained this work in terms of economic and nutritional balance. He argued that Austria-Hungry (he 

indeed wrote about these places as one empire until the end of his life), is a sugar-exporting and fat-importing 

economy. This meant that during the war fat was harder to find but everyone could use the “surplus of beet sugar”. 

If sugar and fat are, however, two different sources for the same thing, NEM energy, the import crisis was not a 

crisis at all. Large amounts of sugar were added to milk at the Kinderklinik. Freiherr Clemens Peter Pirquet von 

Cesanatico, Contributions to Modern Pediatrics, General Collection, Beinecke Rare Book and Manuscript Library, 

Yale University GEN/MSS/File168/VII “Calories and Nems”. 

 
43 Chick corresponded with her war-time colleagues while she was in Vienna, and in her diary seemed to be 

reluctant to continue this communication. When she was approached by an officer who asked her to write the 

official medical history of the war, she made it clear that she did not wish to be part of it. Diary entry Jan 8 th, 1920. 

PP/CHI/A/1/3, WLA.  
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looking for substances that children are not getting when they get sick, Kinderklinik doctors tried 

to find what it is that they get when they are “infected”; instead of bringing all of the rickety 

children into one feeding center and monitoring their diet, the Kinderklinik tried to isolate them 

in different wards; and instead of focusing on older children (Chick thought that rickets is caused 

by nutritional deficiency, so as children get older and go longer without vitamins their condition 

will worsen), von Pirquet focused on infants (he believed that they are infected with rickets in 

infancy even if they show symptoms only later). As he explained in an introduction to the final 

report Chick submitted to the Medical Research Council in 1923, when Chick first began her 

work at the Kinderklinik he “imagined rickets to be a disease comparable to some extent with 

tuberculosis.”44 Medical professionals in Vienna associated rickets with germs, as well as with 

genetic or inherited tendencies that, together with bad nutrition, made certain children more 

susceptible to the disease.  

When Chick began her work at the Kinderklinik, von Pirquet was interested in nutrition 

as one of the conditions that intensified symptoms of rickets, not as the cause of the disease. One 

year before he invited her to deliver her “scurvy manifesto,” (which was more of a vitamin 

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 von 

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 

                                                 
44 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), 5. 
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did not refer to Chick in this meeting, nor did he mention the work that had begun to take place 

in his hospital. Nevertheless, he had already incorporated some of her theories into his.45 

Chick, in the meantime, became a vocal supporter of the NEM system in nutrition, 

popularizing NEM in the British medical world and writing to her colleagues. Because NEM had 

received mixed responses in both scientific and political circles, her support of the NEM system 

was important. Hundreds of thousands of dollars were “converted” to NEM and millions of 

meals were prepared according to NEM standards, yet the theory failed to gain prestige. German 

scientific journals were not very interested in the NEM, and referred to it as the least impressive 

aspect of an otherwise extraordinary scientist. They described it mostly as a convenient way to 

handle the big feeding operation, not as a valuable intellectual contribution. 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.46  

[What’s the difference between American soup kitchens and the Viennese version 

of it? The first is based on the Nem-System, the second on a system of taking.] 

 

NEM was useful because it was a way to supply food to a starving city, not because people in 

this city – experts or laymen – found it particularly clever.  

Chick led the British support of NEM, which enabled the theory to gain prestige. Richard 

Wagner, von Pirquet’s colleague and longtime friend, wrote in his biography that the NEM 

system was more successful in Britain than it was in the United States or in the German-speaking 

scientific world.47 While Americans seem to have adopted the NEM mostly because they wanted 

                                                 
45 Gesellschaft für Innere Medizin und Kinderheilkunde in Wien. (Pädiatrische Sektion.) Sitzung vom 13.'März 

1919. (Offizielles Protokoll.) Wiener medizinische Wochenschrift v. 69 1919. Page 1478-1484 

 
46 Die Muskete. 6. November 1919 

 
47 Wagner, Clemens Von Pirquet, 162. 



 

137 

 

to collaborate with von Pirquet, British journals wrote more about the scientific merit of NEM. 

The calorie, as explained in a review of NEM system in the British Medical Journal (BMJ), “is 

too abstract and too difficult of comprehension by ordinary people without scientific training.”48 

They believed in NEM as a practical solution for the fact that we cannot see calories. Chick 

expressed similar opinions of the NEM as a method that helped nurses.49 Both Chick and the 

BMJ reviewers praised the NEM as a way to popularize or explain the caloric system, not as a 

challenge to it.   

Indeed, when Chick began experimenting in von Pirquet’s hospital, she was an advocate 

for NEM, and he was supportive of, even though not enthusiastic about, her work in 

supplementing milk diets with vegetable juice and cod-liver oil. Since rickets and scurvy usually 

appeared in patients together, the mandate that Chick gained for scurvy treatment was easy to 

expand into rickets experiments. Chick wanted to prove a clear, causal relation between 

supplements and disease and did her best to pin down each variable in a controlled environment. 

Her initial plan was to collect information from the local public health office, Wien 

Volksgesundheits Amt, but she was frustrated with statistics that seemed inaccurate. She therefore 

decided to collect all of the data on her own, and von Pirquet gave her the “cots” (i.e. 

experimental 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  

                                                 
48 “Review: The ‘Nem’ System of Nutrition,” The British Medical Journal 2, no. 3122 (1920): 666–67. 

 
49 Chick, “Study of Rickets in Vienna 1919-1922.” 

 
50 Diary entry, October 24th, 1919, PP/CHI/A/1/3, WLA.  



 

138 

 

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 

(all medical officials in Vienna agreed that scurvy was related to nutrition) it advanced the need 

to consider vitamins in feedings, as it showed a direct correlation between particular treatment 

and cure. The scurvy “discovery” at the Kinderklinik had a great public impact, especially 

beyond medical circles. Wenkebach, who was highly acclaimed in Britain, published an 

enthusiastic letter to the editor in The Lancet, sharing the importance of Chick’s work on 

Viennese public perception of vitamins. The cabbage juice experiment, he declared, is a 

watershed moment in British aid. The fact that Chick’s work was covered widely in local 

newspapers, Wenkebach claimed, meant that it she was the first one to “tell a larger public what 

to do against this disease” at home.51           

The successes of scurvy treatment gave Chick and her team the legitimacy to embark 

rickets studies. In February 1920, another one of Chick’s Lister Institute friends, Margaret 

(Margot) Hume, joined her to develop a scurvy experiment. They got nine infants for the 

experiment, all of whom had both scurvy and rickets. Later that year they had enough evidence 

to argue that they cured one case of scurvy solely through nutrition. Chick published the work in 

the BMJ, arguing that “backward” children could develop if they get “accessory food factors.”52 

The article was well-received in England, especially among Cambridge vitamin scholars. 

Everyone seemed to agree that vitamins and Vienna were themes that British science should 

continue to explore, and that Chick would be the one to lead this research. The BMJ was quick to 

declare that Vienna was the best, most reliable and most productive “lab” in the world. In 

                                                 
51 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,” The British Medical Journal 2, no. 3182 (1921): 1061–66. 
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Vienna, it argued, Chick and her colleagues “have found the opportunities afforded to them very 

large, and have, in fact, been embarrassed by their number and variety”.53 “Under the auspices of 

the Red Cross in Vienna,” one newspaper declared, “200,000 unhappy children are being fed on 

a diet prescribed on a German theory,” and it was only British science that could save their lives. 

The article ignored the historic British and American role in popularizing the calorie standard, 

and blamed backward German science for causing people to “worship” calorie rationing and 

ignore the importance of vitamins.54 

Returning to Britain, Chick was celebrated, and she quickly began to organize the second 

research delegation. The work in Vienna changed the status of the Accessory Food Committee, 

and turned it into a pertinent section of the Medical Research Council. It prompted people in the 

medical field to explore the potential of vitamin study. The second delegation included the same 

group of principle investigators (Chick, Hume and Dalyell), together with several other scholars 

and many new economic and technical supporters. Chick received a grant from the Red Cross, 

another from the League of Nations, and new support from the MRC. She began her new study 

in Vienna in the summer of 1920, with the full collaboration of the Kinderklinik.     

                                                 
53 “Deficiency Diseases In Vienna,” The British Medical Journal 1, no. 3092 (1920): 477–78. 

 
54 PP/CHI/B/2, WLA. It is important to note, however, that the concept of the calorie was originally developed in 

Germany.  
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Figure 3.5: Part of the ward set aside for the investigation of rickets in the Vienna 

Kinderklinik55 

 

5. Second Research Delegation: Exchange of Knowledge, Exchanges of Milk 

The Lister Institute team returned to Vienna with new zeal and resources. Upon their 

arrival they enjoyed a warm welcome at the Kinderklinik. Von Pirquet and his team perfected 

research conditions at the hospital. When they received a new large Rockefeller Foundation grant 

for the Kinderklinik, they used the money to purchase equipment for Chick’s rickets study. In 

                                                 
55 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), 9. 
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1921 the foundation helped them obtain the most advanced radiology equipment from United 

States, which enabled a detailed analysis of the main symptom of rickets – deformed bones.56  

Being a humanitarian scientist in Vienna meant more than just conducting research in a 

lab. It meant taking a role in a social-political world and developing a public persona. Chick was 

welcomed into the humanitarian milieu of Vienna, whose members lived a surprisingly 

comfortable life in the hunger-struck city. Her diary describes lavish dinners and parties with 

American and British humanitarians that include “slabs of butter,” and “wonderful Vorspeise, 

mullet cutlet, peas, a soufflé.”57 Socializing was part of her schedule, and her attendance at these 

events was mentioned on a weekly basis. Her journal offers a glimpse into the conversations in 

this elite social circle, a mix of politics, science and art. She recalled “long talk in my room about 

the Peace Conference + Wilson – then Freud + new psychology + other things. Many cigarettes, 

crystallised fruits, + lastly some coffee was brewed.”58 Chick’s evolving public persona required 

her to devote significant time to press responsibilities, although she did not enjoy this aspect. She 

represented the hospital to the media and donors, writing after a meeting with a member of the 

Red Cross society: “She is a superficial restless talkative creature. Wants to report on us, our 

hospital + our work + we will take her round on Monday.”59  

The advocacy and public relations work performed by the Lister team affected the 

perception of vitamins back home. In Vienna, of course, vitamins were presented as “British” 

                                                 
56 Support for universities in Central Europe (Budapest, Vienna, Prague and Graz) was part of Rockefeller 

Emergency Aid between 1921 and 1926. The grants were established to recreate labs and purchase medical and 

scientific equipment. Von Pirquet was the primary contact person for Vienna, and when he went to Yale to deliver 

his talks it was Bella Schick who handled the grant. RG 1.1/705.A/1/4, Rockefeller Archive Center.  

 
57 PP/CHI/A/1/4, WLA. 

 
58 PP/CHI/A/1/5, WLA. 

 
59 Diary entry October 30th, 1920, PP/CHI/A/1/4, WLA.  
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knowledge, which supplemented or even redeemed the otherwise backward “German” 

nutritional knowledge. The reality of knowledge creation and national standards, however, was 

profoundly more complicated. While Chick was conducting her rickets work in Vienna, many 

scientists in England and Scotland were also confident that rickets was an infectious disease, not 

a malnutrition disease. The leader of this thesis on rickets was Leonard Findlay of Glasgow 

University, who came to see Chick in Vienna in 1921. This visit quickly escalated into an 

argument. Chick described Findlay as “rather a capricious, argumentative person,” and he wrote 

a provocatively negative review of the work in Vienna upon his returned to Scotland. 60 The 

article, published in the Glasgow Medical Journal, argued that the humanitarian societies 

working in Vienna, such as Save the Children Fund, were misleading the public with false or 

exaggerated reports. “The streets were filled with elegantly dressed men and women,” he wrote, 

“magnificent motor cars rolled along; the cafes were full of people eating and drinking”.61 

Hunger was nowhere in sight. If one was interested in finding a widespread rickets crisis, he 

noted, one should go to Glasgow instead of Vienna. Some of his remarks, including snarky 

comments about Vienna’s opera scene, seem like a direct response to the time he spent with 

Chick. Regarding the rickets outbreak, he concluded that there did not seem to be one in Vienna, 

and that vitamin scholars were far from proving real etiology. Findlay’s article was reviewed in 

the BMJ and provoked discussions in England and in Scotland, prompting Mellanby to try and 

prove again that malnutrition was the main cause of rickets. Although taking place outside the 

UK, Vienna studies were at the forefront of internal confrontations among British scholars. 

                                                 
 
61 Leonard Findlay, “The Present-Day Conditions - Social, Medical and Political - in Vienna,” Glasgow Medical 

Journal XCVI, no. 4 (October 1921): 193–221. 
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Chick and her team had to prove their rickets theory not just to their Austrian colleagues but also 

to their British counterparts. 

The Lister vitamin team and the Kinderklinik NEM team built a tighter collaboration, 

which manifested in material as well as intellectual exchanges. Chick raised funds from 

humanitarian societies, von Pirquet and Schick recruited equipment from American funds, and 

the hospital constructed designated wards to support the study. In the final report of 1923, the 

group concluded three years of collaboration in what seems like a happy marriage between the 

NEM system and vitamin theory. Von Pirquet revised his NEM system in 1922 to include 

vitamins as an important part of nutrition in a theory based on milk as the principal food unit.62 

His revised theory acknowledged three vitamins – A, B, and C – which were marked by their 

British name, “accessory food factors,” or “fat-soluble factors”.63 As he wrote in the introduction 

to the final rickets report, Chick and her team made him change his mind regarding the etiology 

of rickets after they were able to cure cases of scurvy in his hospital by changing diets. He 

concluded with confidence that it was indeed a nutrition deficiency disease, caused by the lack of 

fat-soluble vitamins.64  

The Lister team mirrored this amalgamation of theories, as they wrote the NEM system 

into methods of scurvy study. NEM, the researchers argued, was a useful way for nurses to 

manage feedings according to clear standards, and the fact that the study was carried out under 

                                                 
62 Pirquet von Cesenatico, An Outline of the Pirquet System of Nutrition.  

 
63 One of the important aspects of vitamin A and vitamin D is that they are both fat soluble and therefore dissolve in 

the human body differently from the water solubale vitamins, like B and C. Lister scientists who worked on rickets 

saw that the food factor that cures rickets was fat soluable, and therefore assumed that it was another variant of 

vitamin A. It is nowadays agreed that rickets is caused by vitamin D deficiency, and that vitamin D is a different 

substance than vitamin A. Both Mellanby and Chick had mentioned by 1922 that there were probably two different 

fat soluble vitamins, but they did not think about vitamin D as a distinct factor yet.   

 
64 Medical Research Council, Studies of Rickets in Vienna 1919-22, 5. 
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NEM theory made the variable controlled and comparable. “The realization in practice of the 

different food values possessed by equal weights or volumes of the various common articles of 

food is perhaps one of the greatest practical benefits received from this education,”65 they 

explained. They calculated the minimum dietary requirement for each infant within von Pirquet’s 

formula, pelidisi, using the sitting height to calculate how much NEM one would need. Lister 

scientists also adopted von Pirquet’s terminology for milk adjustment and sugar supplements, 

which regarded large amounts of sugar added to the milk as a way to increase its energy value.66  

Using von Pirquet’s theory, terminology, units and feeding criteria, the Lister team 

reinforced his work in new ways and for new audiences. The underlying assumption of their 

entire study, which included 60 cases and was published across the English-speaking world, was 

that Pirquetian nutritional theory was the ideal framework for food research. The team did not 

question his formula for minimum energy requirement (the calculation of NEM vis-à-vis sitting 

height), the practice of sugar additions, or his assumption that fat was not crucial for human 

nutrition. But the most peculiar part of this support of the NEM system was that Lister scholars 

did not contest von Pirquet’s assumption that fat and sugar were interchangeable. Chick and her 

group shared the general scientific interest in fat in Britain. The Committee on Accessory Food 

Factors and the MRC examined animal fats and margarine in studies that focused on fat as an 

indispensable part of human nutrition.67 Yet, all of this is completely absent from their 

collaboration with the Kinderklinik. If they had any doubts about these ideas, they pushed them 

                                                 
65 Medical Research Council, 25. 

 
66 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 and they 

had three categories: 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. Medical Research Council, 24; and 

PP/CHI/B/1, WLA. 

 
67 Minutes from meetings of the Accessory Food Factor Committee. FD 1/89, The National Archives (TNA) 
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aside, and when studying rickets they focused on one variable within the already established 

Pirquetian tradition: the lack of “fat soluble” vitamins. 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 importantly, their theories became intertwined.  

But theory was never divorced from materiality in the case of NEM. The alliance of 

NEM and vitamin theory had to work its way into milk, too. Von Pirquet’s nutritional theory 

made him particularly interested in studying and defining milk. Milk was not just another food 

that should be studied; it was the meta-standard of the entire nutritional system. Von Pirquet was 

interested in the composition and nature of milk, and the differences between milks from 

different animals, in different seasons and on different diets. One of the ways in which the 

Vienna study proved to be a collaboration and amalgamation of nutrition theories is that the 

study included a whole chapter (with three different research papers) dedicated solely to 

experiments on milk, and particularly the effort to compare human and animal milk. Although 

Chick was not interested in milk prior to her work in Vienna, the Pirquetian comparative study of 

milk found its way into the Lister Institute’s work on nutrition. What was the purpose of that 

study? Once again, Chick and von Pirquet seem to have reflected on this part of their 

collaboration in different ways in the following years. Von Pirquet saw it as one of his many 

milk studies, in which he aspired to learn the variety of milks in nature. He developed this work 

further in the next several years, using some of the data he collected with Lister scientists to 

study more milks and especially the differences between human and animal milk.68 Chick, on the 

other hand, said that the milk study was a side project from the beginning, a “small but 
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interesting addition to the study”.69 She explained the milk study simply as comparing the milk 

of mothers of infants with rickets to the milk of mothers of healthy infants, another way to prove 

that nutrition caused the disease. This reflection ignored the other aspects of milk that these 

experiments studied and downplayed the comparisons of human and animal bodies.  

The main method used in the milk study was the exchange and comparison of different 

milks on various organisms. Under the supervision of Hume as the principle investigator, a series 

of examinations between 1920 and 1922 compared the effect that milk had on bodies of human 

and animal subjects in terms of growth, development and health. The scope of this investigation, 

therefore, went way beyond the scurvy and rickets studies and collected 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 

the Pirquetian idea that there is no principal difference between human and animal milk, and 

bodies can be nourished by all types of milk. 70 Some of these studies were unconventional, as 

milk flowed in surprising directions: not only were milk samples from cows given to human 

infants, but also milk expressed from human mothers’ bodies was fed to laboratory rats and 

guinea pigs.  

This work on human milk in animal bodies was highly complicated, unusual and 

speculative. Even without considering cultural taboos associated with feeding human breastmilk 

to animals, experiments that involve this kind of exchange were highly uncommon in the study 

of nutrition in the 1920s. The MRC and all of the affiliated institutions (Accessory Food Factors 

                                                 
69 Chick, “Study of Rickets in Vienna 1919-1922.” 

 
70 Physicians who reviewed this aspect of his theory in 1922 noted that the differences between cow’s milk and 

human milk are disregarded in practice of NEM calculation. H. Violle and Theodore C. Merrill, “Recent 

Applications of the Principles of Nutrition,” American Journal of Public Health XII, no. 7 (July 1922): 571. 
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Committee, Lister Institute, Cambridge Dunn Nutritional Lab) conducted no similar studies 

before or after the Vienna project.  Reporting back to the MRC, Chick noted that they needed to 

examine human milk as a source for vitamin A and D, and that this involved great technical 

challenges. “It’s a tricky business to get the milk at all,” she noted as she detailed the usage of 

human milk 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.”71 The “tricky business” of human milk experiments had to do with the fact 

that unlike the infant patients at the Kinderklinik who were used in the studies, mothers were 

harder to control and collect milk from.  

Hume and her colleagues used the particular political-economic circumstances in Vienna 

to obtain mothers as experimental subjects. The nutritionists teamed up with two local shelters 

that took in children and mothers in extreme poverty, the Landes Zentral-Kinderheim and the 

Stadtische Kinder-Ubernahmstelle, and used nursing mothers from these institutions in their 

study. They took advantage of the already established politics of milk and motherhood in 

Vienna: the Landes Zentral-Kinderheim required nursing mothers to pump and supply a portion 

of their milk to motherless infants at the institution, and at the Stadtische Kinder-

Ubernahmstelle, some mothers worked as wet nurses. Hume and her team used this system to 

collect milk samples from mothers who were already forced to give their milk to children other 

than their own.72 Developing a comprehensive study using several animals for months required a 

considerable supply of milk, and this method was relatively reliable. Issues began to occur only 

when the researchers tried to control and change mothers’ diets. Hume’s account raises the 
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question of the reliability of poverty studies, in that she did not trust the mothers to follow her 

instructions. Providing mothers with supplements such as cod-liver oil, or giving them a more 

nourishing diet, she wrote, proved to be problematic, because scientists had no way of verifying 

that they would drink the oil and refrain from giving it to their children or their family.73  

Milk was therefore an important material exchange between human and animal bodies, 

born out of the different intellectual exchanges between British and Viennese scholars. Milk 

study was also the most interdisciplinary part of the work. Keeping different animals at the 

Kinderklinik required nurses and laboratory assistants to take care of them and feed them; 

changing cows’ diets (to examine the possible impact on milk) required veterinary knowledge; 

agricultural specialists from the Friends mission supplied different grains to feed the cows. As 

milk work expanded, a growing number of technical advisors and specialists joined the team. 

The Agricultural Department of the university became involved, and Chick even met the 

Austrian milk experts who tried to manage industry laws related to milk. In addition, as scientists 

began to record the seasonal impact on milk composition, the study grew to involve 

measurements of light and how cows were exposed to natural and artificial light in different 

farms. Managing and measuring a substance that crossed a human-animal divide required a 

collaboration between experts.    

Even if Chick had retrospectively characterized the milk study within the rickets study as 

a nice, interesting side dish to serve with her main project, this study was in many ways the most 

important part of this humanitarian-scientific collaboration. Even though many of the 

conclusions were speculative and the study proved to be negligible in its significance for 

nutritional science, it had a great deal of meaning in the history of this science. It was a unique 
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culmination of NEM, a material realization of a collaboration that relied on a milk standard and 

led to the exchange of milk between bodies. It used some of the unique opportunities and 

tragedies of Vienna to create new methods that could not be developed elsewhere. This 

demonstrates the impact of scientific exchange and the processes in which communities of 

experts learn to communicate with one another and internalize each other’s theories.     

Furthermore, milk studies in Vienna encapsulate an important aspect of inter-war food 

science as a bridge between agriculture and medicine, human and non-human health. The rickets 

experiment involved changes in both human and cow diet, both infants and mothers, both the 

growth of grass and the growth of babies who drank milk from grass-fed cows. It confronted 

scientists with the inter-dependency of knowledge in nutrition. The food chain was attached to a 

chain of experts, scientific fields and contingent definitions of dependency.  
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Figure 3.6: Guinea Pig Growth on Human Milk74 

6. Conclusion: Humanitarian Science on a Local Scale 

Historians have often described humanitarian aid as another form of colonialism: 

controlling local resources and cultivating political power. This approach cannot fully account 

for all cases of humanitarian aid, especially when considering the practical aspects of 

humanitarianism.75 As this chapter demonstrates, Vienna was used as a lab for British science, 

but not through one-dimensional control. Even though the Vienna story could be framed as an 

opportunity to dominate the former Austro-Hungarian Empire with American dollars or British 

vitamins, it is more accurate to say that the idea that had a global impact for the first time in 1919 
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was the Pirquetian NEM. Vienna was, to a large degree, a lab for a new Viennese science that 

dictated the allocation of millions of dollars and mastered the most advanced work in British 

nutrition. It is not American or British imperialism that turned Vienna into an experimental 

space; it is, rather, a process of science in dialogue between three epistemic communities that 

used the bodies of women and animals for new scientific knowledge.  

Power and knowledge operated in Vienna in different forms of exchange. Von Pirquet 

and Chick adopted parts of each other’s theories and created knowledge by bringing together 

different scientific communities. Their collaboration had a great impact on their respective 

scientific communities as well as on the lives of children and mothers in Vienna who were 

involved in this experiment. Some of these collaborations were short lived. Von Pirquet did not 

talk about vitamins much and remained a dedicated advocate for NEM until his sudden suicide in 

1926. He never changed his mind on what he considered the unnecessary part of nutrition – fats 

– even after the study of vitamins showed that some vitamins are only digestible with fats. NEM 

was an important part of world food politics immediately after the war, but today Pirquetian 

nutrition is a largely forgotten theory, in history and science alike. Chick, for one, did not care to 

include it in her later work or publications. But the work in Vienna was pivotal for constituting 

legitimacy and political power for nutritionists. Von Pirquet and Chick amplified each other’s 

authority and, by extension, the power of nutritionists as political figures after the Great War.   

Vienna between 1919 and 1922 was not an easy place to conduct research. Hunger riots 

interrupted daily activities (in one case Chick’s personal hotel room was vandalized), mail was 

delivered irregularly, and different types of illnesses and germs impacted each other. It was, 

nonetheless, a unique place that allowed opportunities, innovations and experiments. It was a 

place of borders and boundaries crossed, between national groups and between the human and 
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the animal. Material aspects of milk shaped the trajectory of science and British humanitarian aid 

in Vienna. Milk, though rooted in female bodies and in intimate attachment to offspring, has the 

ability to be consumed by different bodies and therefore can cross hierarchies, species and 

kinships. It is extremely perishable and therefore dependent on both locality and technology. 

Milk is a relational material inasmuch as it involves a nourishing body and a body that is 

nourished, bringing together at least two different stages of the food chain. These material 

conditions shaped science in a particular way in the Vienna rickets project, beyond the intentions 

of the scientists who managed it. It linked human and animal bodies, local conditions and 

universal standards, and above all, the creation of expertise.  
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Chapter 4: Reversing the Bacteriological Revolution: International 

Vitamin Standardization between Geneva and London  

 

1924 was a difficult time to investigate substances that kill us in their absence. The two 

prominent frameworks of modern medicine since the 19th century – germ theory and toxicology 

– focused on dangers that enter the otherwise healthy human body.1 Working in an institute 

named after the pioneer of germ theory in Britain, Joseph Lister, vitamin scholars of the Lister 

Institute struggled to explain their research into what happens when the body lacks what it needs. 

“Disease,” they wrote in a 1924 report, “is so generally associated with positive agents - the 

parasite, the toxin, the materies morbi - that the thought of the pathologist turns naturally to such 

positive associations and seems to believe with difficulty in causation prefixed by a minus 

sign.”2 Indeed, what they describe as the “minus sign” forced them to work against the grain and 

study problems that according to most scientists at the time did not qualify as diseases. Their 

work on beriberi, scurvy, and rickets, was not about guarding the borders of the human body. It 

was about bodies being inherently unhealthy until provided with the right material exchanges 

with its environment. This required a reverse bacteriological revolution.  

This chapter follows the journey of a new agent on the world scene, the humble vitamin, 

in order to understand the larger histories of health, medical standards, and interwar British 

internationalism. Between 1920 and 1931 the vitamin traveled across biochemical labs, 

                                                 
1 Michael Worboys, Spreading Germs: Disease Theories and Medical Practice in Britain, 1865-1900 (Cambridge 

University Press, 2000). For a critical reading on purity, and how germ theory and toxicology both limit current 

studies of environment, see: Linda Nash, “Purity and Danger: Historical Reflections on the Regulation of 

Environmental Pollutants,” Environmental History 13, no. 4 (2008): 651–58. 

 
2 Committee upon Accessory Food Factors (Vitamins) et al., Report on the Present State of Knowledge of Accessory 

Food Factors (Vitamins) (H. M. Stationery Off., 1924). 
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international agreements, and animal bodies. It moved from London to Geneva, then back to 

London, and later (in cooled tubes) all over Europe. I argue that vitamins were discovered in this 

period not just in medicine but also in politics, and that these two forms of discovery were 

interdependent. Vitamin standardization was a way to imagine internationalism through 

scientific tools and justify not only the League of Nations Health Organization (LNHO) but 

liberal internationalism at large. Politics and science reinforced each other, because discovery 

and standardization were never two distinct processes. Vitamins were created through 

international bio-standardization, a method developed by British scientists and the League of 

Nations. I examine how international vitamin standardization became a British-led initiative, and 

how it revealed some of the particular tensions between British and international science in the 

inter-war period. I also describes the institutions that made this kind of research possible – the 

British Medical Committee (later: Council), a body that nationalized medical study after the 

Great War, and the LNHO standardization committee, in which different international experts 

pursued scientific collaboration. 

This is a story about international economy as much as it is about science. Much like the 

19th bacteriological revolution, which shifted global trade through sanitation, industrial hygiene 

regulations, and quarantines, the study of vitamins had economics left, right, and center. As this 

chapter shows, standardization was a scientific project driven by industrial competition and 

emerging markets. International standardization of vitamins aimed to regulate both scientific and 

economic exchange. Even before vitamins were fully “discovered” as molecules that scientists 

could isolate in a lab, they were discovered as a potential new market for therapeutic substances. 

The market was born before the product was fully developed. Vitamin standardization thus 

moved these microscopic and nutritious substances from the agricultural food industry to the 
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pharmaceutical industry. Vitamin standardization, as a result, engendered a change in the 

economic food chain.      

 

1. What Is the Vitamin, and Why Does Bio-Standardization Matter? 

As pointed out in the introduction to this dissertation, standardization is a process that 

often involves other standardizations. Standards activate and reinforce one another in what I call 

“cartographies of expertise.” As the process of vitamin standardization shows, the attempt to 

standardize a substance called a “vitamin” provoked a series of related standardization processes, 

some intentional, others not. International coordination and commensurability of vitamins 

required standardization of measurement units, of the animal-based technology used in labs, and 

ultimately of human health metrics. Indeed, other documented standardization practices of the 

early 20th century display a similar mechanism. In the context of serum, vaccinations, and other 

therapeutic substances, historians have pointed out that standardization of a substance led to 

standardization in methods and measurements. Diphtheria serum standardization in Germany, for 

example, affected not just the quality of this substance in German markets, but also other process 

of industrial production, standardization of statistical measurements, and usage of animal models 

in Germany and throughout its empire.3 Standardization thus often represented a “meeting point” 

between experts from different fields, particularly technology and science.4 The important 

question with respect to vitamin standardization is thus what kind of meeting point was created, 

                                                 
3 Christoph Gradmann and Jonathan Simon, “Introduction” in Evaluating and Standardizing Therapeutic Agents, 

1890–1950, ed. Christoph Gradmann and Jonathan Simon, (London: Palgrave Macmillan UK, 2010), 8. 

 
4 Gradmann and Simon, “Introduction”, 6. 
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and how did this meeting shape other standards? This meeting involved animals and humans, 

British and international sciences, and the creation of a new category of substances.  

Why does standardization matter for the history of vitamins? First, because “vitamin” is 

not a material. It is, rather, an umbrella term that refers to a group of substances that do not have 

much in common in their chemical composition or in units of measurements. They impact 

human health and are broadly associated with nutrition, but they share more in their history and 

epistemological character than they do in their ontology.5 The term “vitamine” was coined in 

1912 as a way to describe a material of unknown character that is vital to life.6 Another putative 

name for these substances in the English speaking world was “accessory food factors,” a title that 

highlighted one of the most perplexing aspects of vitamins in the eyes of twentieth-century 

scientists: vitamins seemed to be substances that could be added or subtracted from food 

unintentionally, through processes like heating or rice polishing. The fact that vitamins could be 

observed, studied, and explained primarily when they were lacking, when different deficiency 

diseases appeared, dictated the peculiar discussion about food “accessories.” Nutritionists had to 

explain something that they understood mostly through its absence, which was a challenging task 

both practically and conceptually. The category of vitamins was based on the assumption that 

                                                 
5 The impact of vitamin as an umbrella term and how it grouped together substances that had in common more in 

their epistemology than in their ontology is particularly evident in the case of vitamin D. Vitamin D, as nutritionists 

understand it today, is so profoundly different from other vitamins that it is more accurate to define it as a hormone 

than as a vitamin. Now writing about it as a hormone, scientists are now able to reflect on the history of their 

practice and see how earlier definitions of this substance as a vitamin shaped the regulation and definition of this 

material. Vitamin D is currently understood in the scientific world as a hormone, not a vitamin, yet the title “vitamin 

D” never disappeared from writing about it. It is also heavily marketed in pills today and added as a food 

supplement to many foodstuffs. Carol L. Wagner, Sarah N. Taylor, and Bruce W. Hollis, “Does Vitamin D Make the 

World Go ‘Round’?,” Breastfeeding Medicine 3, no. 4 (December 2008): 239–50; E Kodicek, “The Story of 

Vitamin D from Vitamin to Hormone,” The Lancet, Vol 1, Issue 7853, 303 (March 2, 1974): 325–29. 

 
6 Casimir Funk, “The Etiology of the Deficiency Diseases,” The Journal of State Medicine XX (1912): 341–68. The 

name vit-amine was based on Funk’s assumption that the vital material was an amine - compounds that contain a 

basic nitrogen atom. This assumption was proven wrong, and the “e” dropped from the name “vitamine”. 
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things consumed in exceptionally small amounts had a great impact on human health, and that 

these objects should be considered as a distinct nutritive group, although their “actual nature” 

was unknown.7 

Historians have noted that vitamins were politically and scientifically important before 

much was known about their material character. Harmke Kamminga has pointed out that the 

vitamin concept relied on functional rather than chemical explanations, and that vitamins were 

important “hypothetical explanatory devices” decades before they were understood as 

biochemical molecules.8 Robyn Smith has argued that politics and events outside the lab 

stabilized the vitamin category during World War I, before scientists did so in the lab.9 I build on 

Kamminga and Smith’s work, yet offer several interventions. Although the hypothetical nature 

of scientific research made vitamins “devices for thought” before much was known about their 

materiality, this was typical of many scientific concepts. I am not convinced that the shift from a 

concept to a molecule was ever one-directional or complete, and I therefore focus on 

institutionalization of vitamin knowledge rather than its molecularization. I suggest that we 

consider standardization the turning point of vitamin study because it was the most 

comprehensive attempt to unify and formalize vitamins through political institutions. In addition, 

I examine the international context of these institutions and integrate the League of Nations into 

the British domestic framework that Kamminga and Smith have provided. Vitamin 

                                                 
7 Medical research committee and Lister Institute of Preventive Medicine, Report on the Present State of Knowledge 

Concerning Accessory Food Factors (Vitamines), Special Report Series No. 38 (Oxford: Univ. press, 1919), 1. 

 
8 Kamminga, “Vitamins and the Dynamics of Molecularization: Biochemistry, Policy and Industry in Britain, 1914–

1939.” 

 
9 Robyn Smith, “The Emergence of Vitamins as Bio-Political Objects during World War I,” Studies in History and 

Philosophy of Biological and Biomedical Sciences 40, no. 3 (September 2009): 179–89. 
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standardization occurred between London and Geneva, and the political importance of vitamins 

cannot be understood apart from the inter-war project of internationalism.  

Bio-standardization mattered not just because of standards but also because of the “bio” 

part. Biological standardization was a process in which substances were tested and regulated 

through living things (either tissues, laboratory animals, or bacteria). This method is what Phillip 

Pauley would deem a “technology of living substances”: it involves living things in forms of 

control and engineering that were typical of the early 20th century.10 Building on Pauley, I 

suggest that biological standardization, even more than other international standards in the age of 

the League, was a powerful way to constitute internationalism through science. It was a living 

technology that spoke the language of science in the service of an international regime: a new 

definition of life across borders. 

The unique status of living technologies had tangible impact on the history of vitamin 

standardization: it stirred some controversies regarding animal usage in standards. The fact that 

vitamins had to be standardized through two tools, animal bodies and international agreements, 

forced the British scientific community to confront its history of animal usage in labs. Anti-

vivisection laws had limited the usage of animals in industrial labs since the nineteenth century, 

and the pharmaceutical industry of the early twentieth century contested these regulations. When 

newly formed national labs began working on biological standardization following the Great 

War, they approached this work from what was – according their understanding – a historically 

                                                 
10 Pauley uses biologist Jacques Loeb (1859-1924), who coined the term “technology of living substances”, to 

describe a shift in the power of biologists in the early 20th century. Pauley argues that Loeb and his peers were 

growingly interested in controlling organisms, and understood their discipline as part of this engineering of life 

Philip J. Pauly, Controlling Life: Jacques Loeb & the Engineering Ideal in Biology (Oxford University Press, 1987); 

Pauly does not include bio-standardization in his account, but bio-standardization methods fit into the idea of 

technology of living substances that Jacques Loeb articulated. Hannah Landecker explained this concept further in 

the context of tissue culture in life sciences. Hannah Landecker, “Immortality, In Vitro: A History of the HeLa Cell 

Line,” in Biotechnology and Culture : Bodies, Anxieties, Ethics, ed. Paul Brodwin (Bloomington : Indiana 

University Press, 2000), 70, Endnote 2.  
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disadvantaged position, lagging behind German companies that did not have the same animal 

protection limits on their work. The particular international role played by Britain in vitamin 

standardization, then, cannot be understood in isolation from the topic of animal usage in science 

and how it shaped British science for over a century.  

In addition, as this chapter shows, scientists from different countries struggled to create a 

unified laboratory method for vitamin regulation because they used different animals and did so 

in different ways. In that regard, vitamin standardization exemplifies how the creation of 

international agreements, in politics as well as in science, structures life beyond the human. I 

thus suggest that project of international vitamin standardization had to regulate not just ideas 

(like vitality) or materials (such as the molecules of vitamin A), but more ambitiously, the 

human-animal nexus in twentieth-century science. 

 

2. Standardization and Bio-Standardization for the MRC: Medical and 

Economic Interests  

A call for clear biological standards dominated British medical discourse from 1914, not 

only in terms of improving and validating science but also in terms of establishing the economic 

independence of the pharmaceutical trade. The Medical Research Committee declared biological 

standardization a priority from the beginning of the war, both because it was considered a way to 

advance the medical profession and because standards were needed to test and regulate a 

domestic medical industry. In the first year of the war, British medical officials were deeply 

concerned about the quality of the domestic pharmaceutical industry and its dependency on 
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imported – predominantly German – therapeutic substances like sera and antitoxins.11 Biological 

standardization was a tool for quality assurance in this industry. The most important substances 

discussed in 1914 were Salvarsan and Neosalvarsan, used at the time for syphilis treatment.12 

Two scientists began to prepare Salvarsan and Neosalvarsan at the Lister Institute as part of 

wartime emergency medical production: Henry Dale and George Berger.     

The Great War, as the MRC explained in its annual report, was both a catalyst and an 

obstacle in the making of biological standardization. Submitted in 1920, the report concluded six 

years of standardization work, from the early attempts of the Medical Research Committee to the 

work of the MRC.13 It explained that the war made it impossible to develop the needed research, 

yet “the war itself brought immediate illustration not only of the need and value of biological 

standards of measurement but also to our grave national deficiencies in this respect.”14 In a 

                                                 
11 Joan Austoker and Linda Bryder, Historical Perspectives on the Role of the MRC: Essays in the History of the 

Medical Research Council of the United Kingdom and Its Predecessor, the Medical Research Committee, 1913-

1953 (Oxford University Press, 1989), 53. 
12 Combating syphilis and other venereal diseases was a central part of Britain’s public health policy during World 

War I. In 1914, 12-17% of men in London were infected and about half of the British soldiers in India had venereal 

diseases. The rise of medical concern regarding VD during the Great War was amplified by different forms of moral 

discourses in relation to prostitution and/or unpaid casual sex. Historiography on the topic focuses largely on sexual 

norms and society during the war, but does not discuss the international pharmaceutical trade and the dependency on 

German medications that might have also affected the syphilis outbreak.    

See: Lesley A. Hall, Sex, Gender and Social Change in Britain since 1880 (Macmillan, 2012); Pamela Cox, 

“Compulsion, Voluntarism, and Venereal Disease: Governing Sexual Health in England after the Contagious 

Diseases Acts,” Journal of British Studies 46, no. 1 (2007): 91–115; Philippa Levine, “‘Walking the Streets in a 

Way No Decent Woman Should’: Women Police in World War I,” The Journal of Modern History 66, no. 1 (1994): 

34–78; Laura Doan, “Sex Education and the Great War Soldier: A Queer Analysis of the Practice of ‘Hetero’ Sex,” 

Journal of British Studies 51, no. 3 (2012): 641–63. 

 
13 Some institutional context: the Medical Research Committee was the first national fund for medical research. 

Dictated by the 1911 National Insurance Act, the committee began its work in 1913. The first, and in many ways 

formative project of this Committee was the work on tuberculosis. The Committee took control over standardization 

in 1914. The Committee was reconstituted in 1919 and became the Medical Research Council (MRC). The shift 

from a committee to a council changed this institution’s capacity and budget, as well as the ways in which it 

reported its work to the government (on the ministry level the MRC was handled by the Minister of Health, 

Secretary for Scotland and Chief Secretary for Ireland). Sir Arthur Landsborough Thomson, Half a Century of 

Medical Research: Origins and Policy of the Medical Research Council (U.K.) (H.M. Stationery Off., 1973). 
14 Committee of the Privy Council for Medical Research, "Report of the Medical Research Council for the Year 

1919-1920,” PP, 1920, XXI, Cmd. 1088, 35. 
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Memorandum prepared at the request of Asquith’s Reconstruction Committee in 1916, the 

Medical Research Committee urged the government to further expand the work on standards and 

established a national laboratory of biological standardization. Prior to the war, they argued, 

virtually every case of fever was treated in British hospitals with anti-diphtheria-serum imported 

from Frankfurt. During the war, physicians switched to American serum, but it did not deliver 

the same therapeutic efficiency. Only national biological standardization could guarantee 

improvement in the domestic pharmaceutical industry.15  

The standardization project expanded in 1919 with the formation of the MRC and was 

overseen by The Board of Trade, the Ministry of Health, and representatives from the Army and 

Royal Air Force. Standardization had three components: substances, diagnostic biological 

materials, and health. Substances, mainly different medicines, were standardized through 

bioassay, and the biological reaction was used to estimate chemical composition.16 Practically, 

this procedure meant that the biological material used in the process had to be standardized as 

well, and indeed the Committee established a standardization laboratory at Oxford that selected 

the standards for diagnostic biological materials, mainly sera and cultures.17 These biological 

materials became the standard for infection diagnosis. The MRC wanted to create a national 

“library” of bacteria to replace the pre-war dependency on bacteria and cultures from the Pasteur 

                                                 
15 Committee of the Privy Council for Medical Research, "Report of the Medical Research Council for the Year 

1919-1920,” 35. 

 
16 Bioassay is the measurement of the concentration or potency of a substance by its effect on living cells or tissues. 

It is contrary to physicochemical methods, such as measuring the crystallization point or melting point of a 

substance. When this method was used for standardization it was titled “bio-standardization”. Vitamins were 

estimated and standardized in bioassay (= bio-standardization) until physicochemical methods were developed for 

this field (between 1934 and 1956). 

 
17 Serum (plural sera) is a component of blood plasma. It is used to provide immunity to a pathogen or toxin by 

inoculation or as a diagnostic agent. 
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Institute in Paris. Through regular exchange with a parallel bacteria typology collection at the 

Museum of Natural History in New York, the Lister Institute maintained a collection of 800 

bacteria cultures by January 1920.18 The third component of national post-war standardization 

was the most complicated and at times controversial: health. Alongside the standardization of 

drugs and bacteria, the report argued, the nation must have one anthropometric method to define 

vitality. “Good physique” and “physical fitness,” the report explained, were commonly used in 

the medical profession, but they had no real scientific validity unless standardized metrology was 

formalized. This was primarily necessary for military recruits: “There have been no well based 

standards either of body structure or bodily powers […] the need for standards of this kind has 

been made much more obvious during the war.”19 

The single most important figure in biological standardization in Britain was the 

aforementioned Henry Dale, who became the head of the Central Institute for Medical Research 

in 1928.20 The biological standardization project was attached to the Pharmacological 

Department of the MRC, which Dale directed, and he repeatedly advocated the expansion of 

standardization work.21 His commitment to biological standardization was driven not only by his 

experience in medicine production at the Lister Institute during the war, but also by his career-

long ties to the pharmaceutical industry. Dale directed the Wellcome Physiological Research 

Laboratory prior to the war (1904-1914) and believed that tight collaboration between 

                                                 
18 “Committee of the Privy Council for Medical Research. Report of the Medical Research Council for the Year 

1919-1920,” 37–40. 
19 “Committee of the Privy Council for Medical Research. Report of the Medical Research Council for the Year 

1919-1920,” 40. 

 
20 Dale later achieved some of the most prestigious distinctions: knighthood (1932), the Order of Merit (1944) and 

Presidency of the Royal Society (1940-45). He won the Nobel Prize in Physiology in 1936.   

 
21 “Committee of the Privy Council for Medical Research. Report of the Medical Research Council for the Year 

1919-1920,” 37. 
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pharmaceutical industries and national medical authorities would benefit both. He testified that 

his post at the Wellcome Company shaped his professional identity, and for decades into his 

work at the MRC he declared that as far as medical science was concerned, the difference 

between “laboratories supported by industry” and laboratories supported by academic or public 

endowment was “more formal than real.”22 His aim of merging academia and industry was 

unusual for his time and motivated him to develop biological standards for pharmaceutical 

work.23   

Dale was concerned with the national status of biological testing, a topic that involved 

some of the most uniquely British sensibilities concerning animal protection at the time. He had 

a long history of public feuds with animal protection advocates, going all the way back to his 

time as a research assistant before obtaining his doctoral degree. As a young, aspiring physician, 

Dale worked as an assistant to Professor William Bayliss at the University College London. This 

course became one of the most famous cases of controversy on cruelty to animals in British 

history, when activists protested the cutting of a living dog as part of demonstration in this class. 

Demonstrations against the cruelty involved women’s organizations, animal rights advocates, 

                                                 
22 Henry Dale, “Chemical Ideas in Medicine and Biology,” Science 80, no. 2077 (1934): 343–49.    

 
23 Dale’s tendency to celebrate the ties between industry and academia was antithetical to his experience as a young 

scientist. In the 1950s he reflected on this challenge in his career. He stated that when he first completed his 

education at Cambridge and took the job at the Wellcome Lab, his Cambridge friends felt like he was “selling my 

scientific birthright for a mess of commercial pottage.” Cited in E. M. Tansey, “The Early Scientific Career of Sir 

Henry Dale FRS (1875-1968)” Unpublished Ph.D. Dissertation, (University College of London, 1991), 132. 
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and workers.24 A young Dale appeared in court in 1903 as a witness in the public lawsuit that 

followed.  

Figure 4.1: Cartoon sketch from trial. The 28 year-old Dale is can be seen in the lower section of 

the sketch, under Bayliss, who presented the equipment used on the dog. Sketch by Frank 

Gillett, The Daily Graphic, November 1903.25 

 

As Dale earned his MD degree and joined Wellcome Laboratory, he became part of a 

cohort of scientists who criticized British medicine testing years before the war, arguing that it 

was handicapped by flawed anti-vivisection regulations.26 The Cruelty to Animal Act of 1876 

regulated the use of animals in labs, and Wellcome scientists, including Dale, pushed against it in 

the first decade of the twentieth century as they developed anti-toxin therapy.27 According to law 

                                                 
24 Coral Lansbury, The Old Brown Dog: Women, Workers, and Vivisection in Edwardian England, (Madison, Wis: 

Univ of Wisconsin Pr, 1985). 

 
25 Image from: John Henderson, A Life of Ernest Starling (Elsevier, 2010), 65. 

 
26 Tansey, “The Early Scientific Career of Sir Henry Dale FRS (1875-1968),” 124–34. 

 
27 Literature on anti-vivisection laws has comprehensively established the link between Victorian sensibilities and 

animal protection, as well as the unique role of compassion towards animals in the making of Victorian science, 

culture, and vision of progress. Seminal accounts on this nexus of progress and empathy include Harriet Ritvo, The 

Animal Estate: The English and Other Creatures in the Victorian Age (Harvard University Press, 1987); Paul White, 



 

165 

 

officers of the Home Office, testing the potency of samples of medicines was not an experiment, 

since its outcome was known and it did reveal new scientific truth. Pharmaceutical production 

therefore did not meet the “experimental” criteria of the law, and Wellcome scientists found 

themselves at a disadvantage compared to their counterparts in the German and French 

pharmaceutical industries. Anxiety regarding the nation’s care for animals and how it may have 

limited the national medical industry spiked after a series of articles in the Lancet compared 

samples of medicine from Britain and Germany and proved that anti-toxins of British suppliers 

were seriously deficient.28 Dale and his colleagues worried about the quality of national 

pharmaceutical production and argued that it was solely the freedom from anti-cruelty laws that 

enabled the Germans to gain their dominance in this industry.  

The permission to experiment on animals depended on particular definitions of 

“experiment,” “cruelty,” and “pain.” In the processes of improving the British pharmaceutical 

industry, Dale thus challenged national conventions regarding science and discovery. He wanted 

to put quality assurance in the same category as experiment when it came to the right to use 

animal bodies for science.  His pre-war experience and his work on standards during the war thus 

served as a catalyst for his interwar biological standardization project at the MRC. In other 

words, he worked on biological standardization after several decades of bitter arguments about 

whether and how scientists should be allowed to use living things.  

                                                 
“Sympathy under the Knife: Experimentation and Emotion in Late Victorian Medicine,” in Medicine, Emotion and 

Disease, 1700–1950, ed. Fay Bound Alberti (Palgrave Macmillan UK, 2006), 100–124; James C. Turner, Reckoning 

with the Beast: Animals, Pain, and Humanity in the Victorian Mind (Johns Hopkins University Press, 2000). For the 

most recent discussion of legal history and anti-vivisection laws: Shira Shmuely, “The Bureaucracy of Empathy: 

Vivisection and the Question of Animal Pain in Britain 1876-1912”, Unpublished PhD dissertation, (Massachusetts 

Institute of Technology 2017). 

 
28 Tansey, “The Early Scientific Career of Sir Henry Dale FRS (1875-1968),” 129; Derek Bangham, A History of 

Biological Standardization: The Characterization and Measurement of Complex Molecules Important in Clinical 

and Research Medicine : Contributions from the UK 1900-1995 : What, Why, How, Where and by Whom (London: 

D.R. Bangham with the assistance of the Society for Endocrinology, 1999), 23. 
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Animal testing regulations distinguished between public and private science and did not 

permit private laboratories, such as Wellcome, to use animal bodies in the development of 

biological standards. The establishment of those tests through the MRC had a profound effect on 

the industry. Dale was more than just an “embodiment” of the link between public and industrial 

science in interwar Britain: he was the most vocal and active advocate for this collaboration. His 

work on standardization for the MRC was fueled by his intellectual interest in medical 

chemistry, as well as his nearly two decades of involvement in the pharmaceutical business. He 

had a clear vision of pharmaceutical independence as a national goal and wanted the British 

industry to make up the ground it had lost to other European manufacturers due to its 

constraining animal protection laws.   

In April 1920, the British Parliament appointed the Committee on Control of Certain 

Therapeutic Substances, the first governmental initiative to advise on legislative and 

administrative measures for “the effective control of the quality and authenticity of such 

therapeutic substances offered for sale to the public.”29 Dale was its head researcher, one of four 

committee members who developed legislative recommendations regarding the regulation of 

substances that could not be controlled by “direct chemical means.” Without chemical control, 

these substances had to be tested on animals as part of quality assurance and production, not as 

part of experiments. The committee recommended the establishment of a Central Laboratory 

under government control, in which samples from different laboratories would be tested. Dale 

understood his job to be more a collaboration between parliament and industry than an external 

regulation that the former imposed upon the latter. He led the actual creation of the British 

                                                 
29 Mackenzie Dalzell Chalmers, “Committee on Control of Certain Therapeutic Substances. Ministry of Health, ”PP, 

1921, XIII, Cmd. 1156. 
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Standard Laboratory the following year, expanding the role of standards in the making of 

national medicine and national science. 

As British biological standardization developed under the MRC, it was not a single 

project, but rather a collection of scientific endeavors grouped under the category of improved 

measurements and production in science. Testing materials on living things, or using living 

things for manufacturing medicine (e.g. animals, tissues, sera, or bacteria) required some 

revision of the anti-cruelty policy, a topic that had shaped British medical science and its social 

status since the nineteenth century. Biological standardization was a business project as much as 

it was a national one, and thus inherently tied to people like Dale and to the interwar status of the 

MRC. For these reasons, vitamins were not part of biological standardization before they were 

part of the pharmaceutical world. The intersection of the two projects – vitamins and standards – 

occurred only in the 1930s, when the possibility of isolating and synthesizing vitamins meant 

that they could become part of the international pharmaceutical trade. This intersection emerged 

from international collaboration that placed both the vitamin and the MRC in a new position of 

authority regarding health and trade.  



 

168 

 

Figure 4.2: Dale’s license for animal experimentation, October 1921. Dale’s papers, 

currently held at the Royal Society Archives in London, include all of the licenses for animal 

experimentation he obtained throughout his career. As demonstrated in this image, many of the 

regulations on his research were cancelled in the 1920s, when he worked for the MRC and 

established national standardization.30  

   

3. Biological Standardization and the League of Nations Health Organization   

Defining international standards – in trade, law, labor, and violence – was at the core of 

the League of Nations, and in many ways the premise of its establishment. Standardization was 

particularly important for the history of science and internationalism in the first half of the 

twentieth century. As Geert Somsen and others have shown, science was understood by 

internationalist ideologists as self-evidently international, the most “objective” and natural basis 

for cooperation.31 In this perspective, science was not yet another form of intellectual exchange; 

it was a paradigmatic analogue to international law, universal in both scope and application.32 

                                                 
30 93/HD.47.2.4, RSA.  

 
31 Geert J. Somsen, “Universalism in Action: Ideals and Practices of International Scientific Cooperation,” in 

European Encounters. Intellectual Exchange and the Rethinking of Europe, 1918-1945, ed. Carlos Reijnen and 

Marleen Rensen (Amsterdam: Rodopi Press, 2011); Geert J. Somsen, “A History of Universalism: Conceptions of 

the Internationality of Science from the Enlightenment to the Cold War,” Minerva 46, no. 3 (September 24, 2008): 

361–79.  
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Scientific standards were therefore not simply a vehicle for international collaboration or a 

language that enabled scientists from different places to communicate with one another – they 

were the very justification for this dialogue in the first place. Standards made science more 

scientific inasmuch as they legitimized authority; they thus offered a convincing way to imagine 

internationalism. The LNHO was indeed enthusiastically and successfully invested in the 

constitution of international scientific standards in the life sciences. Between 1921 and 1936, it 

standardized a series of hormones, toxins, and laboratory methods. Vitamins were an important 

part of this project, even though they were not yet fully defined, and it was Henry Dale and the 

MRC that made them into a substance that Britain could regulate internationally.  

Standardization first emerged as a health project for the League in 1921, as the Health 

Committee initiated two consecutive international conferences on sera, in London and in 

Warsaw. These meetings were unprecedented accomplishments, both because they standardized 

certain aspects of serum and because they involved a wide international network of experts. The 

most surprising members of the meeting in London were German bacteriologists who came to 

share their knowledge on the topic before Germany was part of the League or any of its Health 

Committee projects.33 Ludwik Rajchman, the Polish bacteriologist who served as the medical 

director of LNHO, and Thorvald Madsen, the Danish serum researcher who chaired both the 

Health Committee and the Standardization Committee at the time, returned to Geneva with deep 

optimism for standardization as a basis for international medical collaboration. They wanted 

health to be first and foremost a laboratory science, and international health to be an international 

laboratory collaboration. The conferences of 1921 further inclined them toward standardization, 

                                                 
33 The Prussian Culture Ministry convinced the German Foreign Office to allow German cooperation in sera 

research, as long as they agreed to represent themselves and not their national institutions. Seth Amiel Rotramel, 

“International Health, European Reconciliation, and German Foreign Policy after the First World War, 1919–1927” 

(Unpublished Ph.D. Dissertation, Georgetown University, 2010), 129. 
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and they expressed their hope for collaboration between scientists from enemy countries in what 

they saw as an objective, non-divisive, technical pursuit.34   

The success of the initial Standardization Section resulted in its transition to a permanent 

committee within the LNHO in 1923. While all of the three early committees of the Health 

Section – epidemiological intelligence, biological standardization, and opium – developed into 

stable, long-term projects, standardization was exceptional in that it enjoyed autonomy from the 

Health Committee. The opium committee was directed mostly by the League’s Opium 

Commission, and epidemiology was largely controlled by the Far Eastern Bureau, with little 

input from the Health Committee. Standardization, by contrast, was exclusively considered a 

health issue, and Madsen used his own laboratory in Copenhagen to develop hormone 

standards.35 During the provisional committee’s transition into a permanent institution, Madsen 

and Rajchman discussed possible recruits for the committee’s directorship. Like in other sections 

of the LNHO, Madsen and Rajchman wanted to select scientists based on their professional 

merit, nationality, and ideological commitment to internationalism. Internal correspondences 

generally suggest that representation of national units mattered more than anything else, even 

though Rajchman publicly preferred to highlight the role of technical expertise, not nationality, 

in the composition of committees.36   

                                                 
34 Paul Wiendling explained this agenda of the LNHO as “preoccupied by the scientific preoccupation on the 

laboratory (...) medicine in elitist and technocratic mode.” Paul Weindling, “Social Medicine at the League of 

Nations Health Organization and the International Labour Office Compared,” in International Health Organizations 

and Movements, 1918-1939 (Cambridge University Press, 1995), 148. 

 
35 Iris Borowy, Coming to Terms with World Health: The League of Nations Health Organization 1921-1946 (Peter 

Lang, 2009), 141. 

 
36 This tendency is reflected in different parts of the correspondence between Madsen and Rajchman between 1920 

and 1923. For example, the appointment of a German expert on sleeping sickness involved much anxiety as Madsen 

stated that they must make sure they have “one who is not reactionary and does not belong to the German right” 

(letter from Rajchman to Madsen, July 29, 1922, R 820/ 12B / 26213/ 11346, League of Nations Archives Geneva 

[hereafter LNA]). Another example is the 1922 appointment of technical advisers on sanitation, a process in which 
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Creating committees for the LNHO was first and foremost an effort to balance national 

representation and create national hierarchies in different fields of science. Following this 

principle of selection, the ideal candidate had to be a true expert in his scientific field, 

ideologically supportive of the League, and a skillful manager. During the creation of the 

permanent sub-committees of the Health Committee in 1922, Madsen noted, “I think we ought to 

have a Briton as president of one of the sub-committees.”37 It was considered likely that this 

would be the committee on standardization, given the MRC’s work on standardization and its 

ties with the Rockefeller standards research in New York. Madsen was inclined to have a British 

chair, but he expressed some reservations regarding this aspect of international health becoming 

too British, as he wrote: “The principle of international standardization is adopted between the 

principal people in this case: Englishmen and the Americans. It is quite clear, that the continental 

scientists are of secondary significance only.”38 Madsen and Rajchman ultimately decided to 

have the standardization committee co-chaired by Madsen and a British specialist, Henry Dale.  

Dale’s nationality, experience, and proven administrative skills made him a strong 

candidate for the LNHO chairmanship position. Similarly convincing was his personal devotion 

to standardization and his international reputation as a vociferous advocate for the project. Prior 

to the International Conference of Physicians (a meeting in Edinburgh on January 1923), Dale 

reached out to Madsen to demand that parts of this conference be dedicated to standardization. 

He wrote a detailed memorandum for the meeting, titled, “The Possibility of Establishing 

                                                 
the specialist selected by Madsen was a doctor of French nationality who lived and practiced in Poland. Madsen 

wrote that “Everyone thought him to be a Pole” and that his French nationality is not important. “I really think the 

technical qualifications must ultimately be decisive”, he wrote, but the French-Polish physician he appointed was 

eventually excluded from the committee, as the Secretary General decided. (Letter from Madsen and Rajchman, 

June 14, 1922, R 820/ 12B / 26213/ 11346, LNA). 

 
37 Madsen to Rajchman, November 9, 1922, R 820/ 12B / 26213/ 11346 (Jacket 3), LNA.  

 
38 Madsen to Rajchman, March 9, 1923. R 820/ 12B / 26213/ 11346 (Jacket 4), LNA.  
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International Standards for Remedies Other Than Sera and Bacteriological Products” (December 

1922). Madsen was impressed with this memorandum and circulated it to his colleagues in the 

League.39 Rajchman wrote to him that Dale seemed capable of leading an international team:  

I feel, therefore, that the biological research will have to be entrusted by us to someone 

who would be capable of conducting it on the lines of team work […]I suggest that Dale 

should be invited either in his personal capacity of an expert or as director of the 

biological department of the institute of the Medical Research Council.40  

Dale developed his international career alongside his domestic one and promoted 

standardization both at home in Britain and on the international stage. He wanted to standardize 

insulin both in Britain and in Geneva, and in 1926 he personally presented Rajchman a tube of 

standard insulin that became the LNHO standard. In 1928 he became the first director of the 

National Institute for Medical Research at Hampstead and developed MRC regulation of insulin 

production in Toronto. The LNHO Standardization Committee expanded its work during those 

years, especially in the field of hormones. Madsen’s laboratory in Copenhagen was responsible 

for the creation and development of most of these standards.       

The inclusion of vitamins in international standardization was a topic of debate between 

1925 and 1931. Unlike most of the other medical substances standardized by the LNHO, 

vitamins were still a very recent “discovery” in the 1920s, and knowledge about them was highly 

speculative. The British Accessory Food Committee (working under the MRC) promoted studies 

of vitamins, and the Lister Institute had several scholars who tried isolating vitamins, including 

Harriette Chick. Given these developments, Dale and the MRC were keen to set British standards 

as international standards, planning for profits in the soon-to-be vitamin market. Although 

virtually no lab in Europe had the capacity to synthesize and capsulate vitamins in 1925, the fact 

                                                 
39 More on Dale’s report and Madsen’s reaction to it: R 820/ 12B / 26213/ 11346 (Jacket 3), LNA.  

 
40 Letter from Rajchman to Madsen, January 26, 1923, R 820/ 12B / 26213/ 11346 (Jacket 4), LNA. 
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that such a market had started to develop in America sparked interest in vitamin standards within 

the League. The Second International Conference for Biological Standardization of Certain 

Drugs, which took place in Geneva in September 1925, was largely dedicated to sera, but 

vitamin A was also briefly considered for standardization. Edvard Poulsson, a Norwegian scholar 

of cod liver oil and vitamins, introduced a discussion on vitamin A, but Dale, who acted as the 

secretary for the meeting, decided to limit it to a “small, technical point.”41 The time was not yet 

ripe for full standardization.    

On November 1926, Erich Knaff-Lantz, the Austrian member of the Standardization 

Committee, wrote to Rajchman that he must secure international collaboration on vitamin 

research. He noted that Swedish scholars suspected that the British were trying to “monopolize” 

vitamins, and that Dale therefore should do his best to promote cooperation between English 

vitamin scholars and other members of the League.42 Vitamin standardization was thus unique in 

the context of biological standardization inasmuch as anxiety regarding the market existed before 

the market did, and the process of standardization preceded a full material understanding of 

vitamins. 43  

                                                 
41 Dale to Rajchman, November 17, 1930. R 5921/ 8A / 23949/ 23476, LNA. 

 
42 E. Knaffl Lenz to Rajchman, 20. Nov. 1926, 987/ 12B/ 55613/ 54428, LNA.  

 
43  As historians and nutritionists pointed out, the market was always quicker than medicine to create a vitamin 

obsession. Several scholars have already argued that even though vitamins are crucial for human survival, the social 

and cultural attention that they have had in the past century might be disproportionate. Social and economic 

processes between the 1940 and today, especially in the US, made the public highly passionate about vitamins, and 

vitamin pills became one of the most profitable industries in America. This obsession, the “vitamania”, underplayed 

the dangers of vitamin overdose and the questionable value of diets in which highly processed food is “corrected” 

through supplements instead of through different processing. The fact that so many institutions in the 1920s and 

1930s found economic interest in vitamins even before their chemical nature was fully explored is therefore 

indicative of a longer history of vitamin and markets. The market moved faster, and more confidently into a “mania” 

that influenced industries and medicine. Gyorgy Scrinis, Nutritionism: The Science and Politics of Dietary Advice 

(Columbia University Press, 2015), 52–73; Catherine Price, Vitamania: Our Obsessive Quest for Nutritional 

Perfection (Scribe Publications, 2015); Rima Dombrow Apple, Vitamania: Vitamins in American Culture (Rutgers 

University Press, 1996). 
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The Swedish were right to argue that British knowledge on vitamins developed more 

quickly than its European counterparts and that not all of it was circulated through international 

scientific networks. Between 1926 and 1931, British scientists experimented with vitamin 

products using extracts from foods such as cod liver and lemon juice. These tests confirmed 

some of the theories behind soldier dietary management during the Great War but also pursued a 

new interest in the isolation of molecules. The Accessory Food Committee was able to develop 

research and industry on several different vitamins simultaneously. In October 1930, Dale 

offered – and the Health meeting approved – to organize a vitamin standardization conference, 

which would be hosted by the MRC in London.44           

Reflecting on the history of the League in the 1930s, the zeal for vitamin standardization 

might seem odd. The 1930s were a great time for the League’s medical standardization work but 

a terrible time for the League. These two points in fact went hand in hand: as politicians and the 

public questioned the political capacity of the League, standardization and other technical 

projects became ever more vital for the LNHO’s legitimacy. The fact that standardization was 

seen as purely “objective,” and that the LNHO had a monopoly over biological standardization, 

maintained the unique status of this sub-committee.45  

4. Preparing for the Conference in Geneva: International and British Vitamins 

Preparation for the Vitamin Standardization Conference in London took a little over a 

year, and it pushed Dale and his colleagues in Geneva to once again balance proper national 

representation with expert participation. Edward Mellanby, who chaired the Pharmacology 

Department of the University of Sheffield and worked with the MRC, was selected to chair the 

                                                 
44 R 5921/ 8A / 23949/ 23476, LNA.  

 
45 Borowy, Coming to Terms with World Health, 159. 
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conference. Mellanby had previously built a professional relationship with the LNHO as a 

nutrition expert. His groundbreaking work on rickets made him a world-renowned expert in 

nutrition, and Rajchman asked him to review some information on child nutrition in Japan in 

1926.46 Rajchman was happy to collaborate with Mellanby again when the latter offered to chair 

of the vitamin conference in London. Dale was the one to appoint and invite the other members, 

under the approval of Otto Olsen, of the LNHO Secretariat, and Carl Prausnitz of the Health 

Section. From the fall of 1930 and the summer of 1931, correspondences between London and 

Geneva grappled with the agenda of the conference and the issue of national representation.  

First, Dale recommended that Harriette Chick of the Lister Institute and the Food 

Accessory Committee serve as the conference secretary. Since the Food Accessory Committee 

was part of the MRC, he knew Chick personally, and the two of them met several times in 

London to discuss and prepare for the conference. Dale communicated with Geneva on their 

behalf as they tried to select leading international experts to participate. They offered a general 

structure of international experts, stating that the meeting should include at least three 

Americans, three British, and two Germans (Germany, Britain, and the United States had the 

most developed vitamin study and production at the time). London organizers were invested in 

attracting the best minds from the United States and wanted to create an event that would appeal 

to them. They concluded that the conference should determine vitamin unit and methods for 

standardization, and further, that it should include vitamin E, which was an exclusively 

American field of expertise at the time.47 The Americans were reluctant to participate, and Chick 

had to contact different scholars to secure full representation.  

                                                 
46 987/ 12B/ 54428/ 54428, LNA. 

 
47 October 27, 1930 letter from Dale to Prausnitz  R 5921/ 8A / 23949/ 23476, LNA 
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The issue of German representation also proved problematic, owing to Dale’s desire to 

limit the power of pharmaceutical companies at the meeting. Chick and Mellanby identified 

multiple leading German vitamin scholars as potential participants, but Dale refused to include 

those who worked directly in the industrial sector. He explained this veto to the LNHO: “they 

think that the best man really is Kreitmair but he is directly attached to [the company] Merck, 

and to have an industrial representative from one country might cause awkwardness with 

others.”48 Dale, the man who promoted collaboration between national and industrial science 

more than anyone in his generation, prevented industrial scientists from participating in 

international standardization. Although he understood industrial quality control of therapeutic 

substances to be in the common interest of medical companies and the state, he was worried that 

Merck would take over what had the potential to become a British-led market. He therefore used 

the language of national representation to block a possible German takeover of the field.  

From the beginning, it was clear that Britain would be over-represented at this 

conference, and Dale expressed his concerns that this might hamper the event’s success. He 

suggested that an Austrian scientist serve as a co-secretary alongside Chick to increase German-

speaking representation “on paper”49 and mentioned that French representation in vitamins was 

“diplomatically desirable.”50 Dale found different ways to count members, so that most of the 

British experts invited would be counted as experts, rather than as British representatives. He 

said that advising experts were there “not in official position” and that it “may raise difficulty to 

                                                 
48 October 27, 1930 letter from Dale to Prausnitz  R 5921/ 8A / 23949/ 23476, LNA. The above mentioned German 

scholar, Hanns Kreitmair, published a ground breaking study on vitamin D and the dangers of vitamin overdose in 

1928. He specialized in toxicology and worked in Merck’s chemical laboratory.   

 
49 October 27, 1930 letter from Dale to Prausnitz  R 5921/ 8A / 23949/ 23476, LNA. 

 
50 May 16, 1930, letter from Dale to Olsen R 5921/ 8A / 23949/ 23476, LNA. 
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over-weight the British representation.”51 As the event drew closer, the initial list of international 

experts shrunk even more, due to a limited travel budget.52  

Dale organized the meeting into sub-committees concerning specific vitamins, and every 

vitamin committee had a chair who also happened to be a British expert. Even though Dale 

created most of the conditions that made this conference so overwhelmingly British, he 

attempted to balance this tendency by emphasizing in the invitations that the event was not of the 

MRC, and that the MRC’s standards were not necessarily the standards that would be used for 

the world.53  

The meeting finally opened on June 17th, 1931 and included the following participants: 

Table 4.1: members of the international vitamin conference.  

Participants / Technical Secretaries  / Also Present  

Name  Nationality Field / Affiliation 

Louis S. 

Fridericia 

Danish (Jewish)  Professor of hygiene. From 1931 he directed the State 

Vitamin Lab.  

Kathrine Coward British Bio-chemistry  

Pharmaceutical Society’s Laboratories, London   

Adolf Otto 

Reinhold 

Windaus  

German Chemistry 

Direktor Allgemeines Chemisches Laboratorium der 

Universität Göttingen 

Elmer McCollum American Bio-chemistry, Johns Hopkins University   

Edward Mellanby 

(chair)  

British Pharmacology, rickets, MRC 

 

Hans von Euler 

Chelpin 
Swedish (born 

in Germany) 

Organic Chemistry, Vitamin Institute and Institute of 

Biochemistry, Stockholm 

Edvard Poulsson Norwegian Director of the State Vitamin Institute, Skoyen Oslo 

Harriete Chick British Vitamin study, Lister Institute  

Harry Steenbock American Biochemistry, agricultural chemistry, University of 

Wisconsin Madison  

Jack Drummond British Chemistry, University College London  

                                                 
51 October 27, 1930 letter from Dale to Prausnitz  R 5921/ 8A / 23949/ 23476, LNA. 

 
52 The two scholars that Dale decided to drop form the list were the Dutch vitamin B scholar, E. C. van Leersum, 

and the American vitamin E scholar, Herbert Evans. After Evans was dropped from the program, vitamin E was also 

dropped from the agenda, a result of the fact that vitamin E was not yet fully studied in Europe.  

 
53 January 26, 1931, letter from Dale to Olsen: “I fear that it would give the impression of an attempt on the part of 

the British group of workers to rush the situation and obtain international agreement for the provisional standards 

which happen to be on trial in this country.” R 5921/ 8A / 23949/ 23476, LNA.  
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Lucie Randion French Director of Laboratoire physiologie au center de 

researches sur l’alimentation 

Wallace Aykroyd British (Irish) Beriberi, Lister Institute  

Carl Scheunert  German Veterinary physician  

Direktor des Tierphsiologischen Institues der 

Universitat Leipzig  

Atherton Seidell American  Chemist, National Institute of Health Washington DC.  

Dr. C. E, Bills American Director of Research, Mead Johnson and Co., 

Evansville Indiana USA 

Barend Coenraad 

Petrus Jansen  

Dutch  Chemist and biochemist, Medical Laboratory Batavia 

(Java)  

R. Bourdillon  British National Institute of Medical Research London  

R. A. Peters  British  Biochemistry, Oxford  

O. Rosenheim  British (Jewish)  National Institute for Medical Research London 

S. S. Zilva British-Polish Lister Institute London  

 
Figure 4.3: International Vitamin Standardization Conference, June 17, 1931. Image from 

Wellcome Library. Compared with similar photos for the 1930s (conference on standardization 

of sex hormones, for example), this meeting had more female experts.   

 

5. Preparing for the Conference in London: Vitamins for the Empire or 

Vitamins for the League?   

British vitamin science developed both politically and economically throughout the inter-

war period. The creation of the Accessory Food Committee of the MRC brought together the 
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most distinguished vitamin researchers in the country, including the already mentioned Harriette 

Chick and Edward Mellanby. Some of the earlier work on military nutrition was used to further 

study vitamins, and the Empire Marketing Board (EMB) was particularly interested in 

developing imperial trade in ways that could solve vitamin deficiencies. The year prior to the 

International Conference was exceptionally fruitful, as the preparation for the meeting motivated 

the MRC to acquire new knowledge of vitamins. In 1930-1931, a small scandal erupted when 

Jack Drummond, a biochemist from University College London, published a study of cod liver. 

Drummond did not credit some of the other findings made by MRC-affiliated scientists in the 

field. This controversy between Drummond and the MRC indicates the dynamics of the scientific 

profession, where questions of legitimacy and loyalty shaped vitamin study between the League 

and the Empire.    

The Accessory Food Committee was one of the first initiatives of the MRC and a direct 

outcome of vitamin studies during the war. From 1919 to 1932, the Committee published an 

annual report on the most up-to-date knowledge on vitamins and funded studies of vitamin 

deficiencies. As a national scientific body that reported to parliament, it had politicized vitamins. 

Drummond was part of the Committee from its establishment and undertook several projects in 

vitamin study in the 1920s and 1930s. He collaborated with other scientists affiliated with the 

Committee and with the Lister Institute. Drummond’s most intense work at that time was 

attached to margarine development; he studied fat-stable vitamins that could make margarine 

more nutritious. He also worked on cod liver oil and the importance of vitamin A in this product. 

In 1921, together with another Lister scholar, S. Zilva, Drummond traveled to different 

Scandinavian countries and sampled their high-quality fish oil, trying to compare it with fish oil 
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produced in different parts of England.54 Drummond continued to work on fish oil and the 

problem of vitamin A in the beginning of 1930s, when the topic concerned the Empire Marketing 

Board. He published a report on his work, analyzing fish from different places and the nutritional 

value of the oil from the bodies.  

The report sparked controversy. The MRC and the Accessory Food Committee accused 

Drummond of appropriating their work for the EMB and violating codes of academic integrity. 

Mellanby reached out to Drummond on behalf of the MRC, writing to him that the high level of 

Vitamin A in cod liver was discovered not by Drummond alone and not in 1931, but instead in 

1921, when Drummond used an MRC grant to work on cod liver with Zilva. The fact that the 

report failed to even mention these studies, or credit Zilva, was outrageous. Drummond was 

accused of stealing ideas from Zilva and the other Lister Scholars, and one letter stated that 

Drummond was not even part of the 1921 study in Scandinavia because he had been sick and 

stayed at home, but the team included his name on the reports “out of courtesy.” These 

conditions, they pointed out, made Drummond’s writing of the EMB report even more 

problematic.55  

Drummond responded with apologies and excuses, together with an interesting question: 

why should it matter if the study of vitamins in cod liver oil was conducted for the MRC or for 

the EMB? Was there a difference between national and imperial vitamin science? Drummond 

contacted Chick and Mellanby, who were both members of the MRC’s Accessory Food 

Committee, and explained the confusion that, in his opinion, had created this misunderstanding. 

                                                 
54 Full documentation of their visits in factories in England, Holland, Denmark and Norway in FD 1/89, TNA. Their 

work was very complicated because they visited private factories and fish-oil producers were not always keen on 

exposing their industrial secrets.    

 
55 PP/MEL/B.5, WLA.  
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The reason he had failed to mention the 1921 study, he said, was because he had tried to keep the 

introduction to his report short, and the earlier research he had conducted for the MRC did not 

seem distinct from his work for the EMB. The real question of credit here, Drummond wrote, 

was, “who is fathering the project?”56 He said that if cod liver oil was now being studied in 

preparation for the international conference over the summer, the LNHO should be responsible 

for the expenses of this research.  

Mellanby immediately accepted Drummond’s apologies, writing emphatically, “Bless 

you, my child. Go away and sin no more!”57 but did not directly respond to the question of 

“fathering” authority on this project. Drummond corresponded with Dale, who told him that the 

investigation of cod liver oil as a source of vitamin A could be part of the standardization 

process. He offered to check whether the LNHO would agree to sponsor future research on cod 

liver oil, but said that it was more likely that this project would continue to be funded by the 

MRC grants.    

Preparing to host the international vitamin standardization conference, the MRC found 

itself in a moment of conflicted loyalty to international and imperial science. They were unhappy 

to see Drummond appropriating “their” knowledge for the Empire Marketing Board but could 

not offer a simple alternative or explanation for the proper relationship between the MRC and the 

League.     

 

                                                 
56 PP/ MEL/ B.5, WLA. 

 
57 PP/ MEL/ B.5, WLA.  
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6. The Vitamin Conference – In Search of the International Life 

The first International Conference on Vitamin Standards was organized into four 

sections, all led by British experts: vitamin A (chaired by Drummond), vitamin D (chaired by 

Chick), vitamin B1 (chaired by Wallace Aykroyd), and vitamin C (in which Zilva of the Lister 

Institute served as an advising expert). The sub-committee structure made the conference even 

less balanced in terms of national representation, but it made sense in the context of vitamin 

knowledge. Each vitamin was, after all, materially distinct and in a particular stage of research 

and trade. The subcommittees discussed protocols of production and substances with different 

vegetables, fruits, and animals. Moreover, the different national scientific communities had 

already specialized in different vitamins. Britain was in good standing in the fields of vitamin D, 

A, and C and was trying to develop more work on the vitamin B complex. Germany had also 

developed methods for vitamin D isolation. The Dutch had a long tradition of vitamin B1 study 

because they had developed forms of beriberi treatment using substances drawn from rice grains 

from the Dutch Indies. They had already formed their imperial standard for vitamin B1 in the 

Medical Laboratory Batavia (Java) and circulated samples between Amsterdam and Indonesia. 

Members of the conference were interested in joining the vitamins sub-committees most in line 

with their expertise.  

Although Dale formally banned industry representation at the meeting, scientists from 

American and British companies attended, even if without an official role (see name/affiliation 

table). The minutes of the meeting constantly refer to industry. Recent outbreaks of rickets in 

Eastern Europe motivated a discussion of vitamin D in particular. It was thought that the Soviets 
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might be interested in large amounts of the substance which could cure rickets. Other vitamins 

were not yet ready for most European national markets.58       

The work in sub-committees brought to light another form of difference between these 

various vitamins: they were regulated through different laboratory organisms. From the very 

beginning of the meeting, the issues of biological standardization and the need to determine a 

unified form of work with laboratory animals were the most heated topics. Dale wanted the 

standardization to be comprehensive and to include not just vitamin units but also a single 

international method for testing those units on animal bodies. He thought that only the most 

comprehensive unification in this field would render international standards truly international, 

and saw the two aspects of the discussion – units of measurements and methods of measurements 

on animals – as inherently co-dependent. He opened the meeting by stating that the goal was to 

“find unit of [vitamin] activity based on the reaction of animal.”59  

Dale was nevertheless the only member of the meeting who believed that a unified 

method for animal testing was highly possible or desirable. Mellanby highlighted the 

unpredictable nature of the animal world, stating that it was easier to reach common ground 

when it came to materials (i.e. the vitamins) but “the reaction of an animal could not be defined 

with a degree of accuracy necessary for the formulation of a standard biological test.”60 The 

American representatives said that a unified form of bioassay had not yet been achieved in 

America and that it would be impossible to achieve such unity throughout the world. The 

difficulty of achieving a single standard had to do both with the variations in the living world, the 

                                                 
58 International Conference on Vitamin Standardization Minutes, R 5921/ 8A/ 29629/ 23476, LNA. 

 
59 International Conference on Vitamin Standardization Minutes, R 5921/ 8A/ 29629/ 23476, LNA. 

 
60 Minutes, R 5921/ 8A/ 29629/ 23476 LNA. 
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supply of animals in different places, and with the work habits of different scientists who were 

simply accustomed to using certain species in their labs and not others. In her typical practical 

manner, Chick said that the conference had to decide on one agenda and then move to the actual 

vitamin discussion: they needed to define a unit in terms of either (1) substance or (2) as the 

amount of a vitamin that would produce a certain effect on the experimental animal. Given “the 

sensitivities of the experimental animal,” she was in favor of the first option.61 The group 

refrained from making a decision and left it to the sub-committees to see if they could find a 

standard unit and a standard animal-based method.  

Mellanby and Chick’s reservations made sense if one considers the complicated history 

of standard lab organisms in the early 20th century. Although certain organisms were 

standardized, bred, and engineered for laboratory use in the 1930s, the process of standardization 

was not yet universal, especially in new disciplines like nutrition.62 Further, even in cases for 

which there were standardized organisms, different scientific communities standardized different 

animals. This was not always because scientists thought that pigeons, for example, were 

necessarily the best suited for vitamin study, but also because they tended to work with 

organisms that were readily available to them. If experimental animals are part of the “material 

culture” of life sciences, it makes sense that cultural differences shape this field as well.63 

Standardization of laboratory animals was particularly problematic in Britain, were biomedical 

scientists were in constant shortage of organism for their work. As Robert Kirk argued, the 

                                                 
61 Minutes, R 5921/ 8A/ 29629/ 23476 LNA. 

 
62 Kohler, Lords of the Fly; Gregg Mitman and Anne Fausto-Sterling, “Whatever Happened to Planaria? C. M. Child 

and the Physiology of Inheritance,” in The Right Tools for the Job: At Work in Twentieth-Century Life Sciences, ed. 

Adele Clarke and Joan H. Fujimura (Princeton, N.J: Princeton University Press, 1992), 172–97; Rader, Making 

Mice. 

 
63 Kohler, Lords of the Fly; Frederic L. Holmes, “The Old Martyr of Science: The Frog in Experimental 

Physiology,” Journal of the History of Biology 26, no. 2 (1993): 311–28. 
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commercial market of small animals such as rabbits, mice, and guinea pigs in Britain served 

primarily people who kept these animals as pets. Scientists could not compete with the power of 

the animal pet industry and often compromised on the quality or quantity of animals they used in 

their labs. The MRC tried to solve the problem of laboratory animal shortage through state 

regulation and a bigger breeding market, but the issue was not solved until the late 1940s.64 It 

was difficult to advocate for an international standard in animal testing when Britain was still far 

from controlling its own experimental animal market. Most research institutions were unable to 

breed their laboratory animals in house and still depended on the pet market which was often far 

from ideal for laboratory work.    

Scientists hence came to the meeting with different methods of biological testing. In 

Britain, vitamin A was evaluated by measuring weight gain in rats who had nutrition 

deficiencies; vitamin B1 through pigeons’ recovery and survival on a diet of polished rice; 

vitamin C by examining the root of incisor teeth of guinea pigs on a deficient diet; Vitamin D by 

x-ray studies of rats.65 In the United States, rats and mice were conventionally used for vitamin 

study. Elmer McCollum, who participated in the conference, created the first albino rat colony 

for the study of nutrition, establishing a new experimental animal in the country.66 Norwegian 

scientists also used rats for the study of vitamin A but used cod liver oil as the vitamin 

supplement.67 They had an established fish-oil industry and did not need to use carrots like the 

                                                 
64 Robert G. W. Kirk, “‘Wanted-Standard Guinea Pigs’: Standardisation and the Experimental Animal Market in 

Britain ca. 1919-1947,” Studies in History and Philosophy of Science Part C :Studies in History and Philosophy of 

Biological and Biomedical Sciences 39, no. 3 (September 2008): 280–91.  

 
65 Bangham, A History of Biological Standardization, 86. 

 
66 Harry Day, “Elmer Verner McCollum: Biographical Memoir,” in Biographical Memoirs of the National Academy 

of Sciences, vol. 45 (Washington D.C.: National Academy of Sciences, 1974), 275.  

 
67 Edvard Poulsson, “The Quantitative Determination of Vitamin D,” Biochemical Journal 22, no. 1 (1928): 135–41. 
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British did. The Dutch, who led the study of vitamin B, used rats, not pigeons, in the experiment. 

Deciding on a universal animal for international biological standardization was therefore a 

complicated affair. It would require scientists to change their methods to fit the international 

norm, which Britain was in no way qualified to dictate. Struggling to maintain a supply of 

quality organisms for research, many studies in inter-war Britain resorted to animals that were 

not ideal for their experiments. It was also mentioned in the conference that as the vitamin 

standard would spread around the world, other national groups might prefer to work with 

animals they already bred.   

The sub-committees consequently focused their discussion on vitamin units rather than 

the method of animal testing. They agreed on a unified method only in the case of vitamin D, the 

potency of which everyone wanted to measure through rats. They used the British norms as a 

reference but noted that it was not yet a good time to have one international method for bio-

assay, and that members of the conference should submit to the League reports on the methods 

they had been using and their value. Some conflicts in measurement were not fully resolved. The 

potency of vitamin B1, which was evaluated in Britain on pigeons and in Amsterdam on rats, 

was allowed to be evaluated on both animals, as members of the conference could not agree on a 

single norm.68 This solution was far from ideal, but it stratified the committee that agreed to not 

address the animal issue fully at that time.  

Vitamin A, which was crystalized from carrot juice in some countries and from fish oil in 

others, led to further conflict. The committee ultimately decided to use carrot juice as the 

provisional standard and to review fish oil samples as a possible secondary standard in the 

                                                 
68  Health Organisation Permanent Commission on Biological Standardisation, Report of the Conference on Vitamin 

Standards (London, June 17th to 20th, 1931) (Geneva, 1931). 
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future.69 This decision strengthened British dominance in the vitamin market, since the cod liver 

oil industry was predominantly Scandinavian.70 

The conference also decided that the National Institute for Medical Research London 

would act as the central laboratory for vitamins on behalf of the LNHO, a decision that Dale 

supported. In the meeting, he said that it was preferable for one institution and one country to 

produce all samples, since not all countries had sufficiently advanced labs.71 The conference 

therefore established a clear protocol for the preparation, preservation, and shipment of vitamin 

samples in Britain. Aware of the effect that heat and oxygen had on vitamins, they decided to 

create guidelines for storage of the tubes that the different labs would receive from London. Only 

in the case of vitamin B1 was a slightly different policy selected: the tubes would be prepared in 

the Dutch Indies, shipped to Amsterdam and then to London, and then distributed throughout 

Europe by the MRC. This decision further stabilized and standardized not just the nature of 

vitamins, but also Britain’s role in European health, science, and food.  

                                                 
69 Ibid. 

 
70 The cod liver oil industry developed in the 1920s in the Netherlands, Norway, Sweden, and Denmark. Britain had 

some cod liver oil factories in Liverpool, Aberdeen, Selby, and London, but they never reached the quality or 

quantity of Scandinavian cod liver oil production. Studies on vitamin A in 1921, which were funded by the MRC 

and led by Zilva and Drummond, included samples from all of the Scandinavian factories in the effort to improve 

British production of this dietary supplement. FD 1/89, TNA.  

 
71 R 5921/ 8A/ 29629/ 23476, LNA. 
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Chart 4.1: All Roads Lead to London: The Vitamin Journey 

Visual summary of agreed procedures for vitamin standardization, 1931.
72

  

 

Summary of standardization agreements:  

Vitamin A The committee did not agree on one isomer of carotene because they did not have an isolated 

vitamin A standard yet. Instead, they worked with a mixture of carrot juices from the partnered 

                                                 
72 Health Organization Permanent Commission on Biological Standardization, Report of the Conference on Vitamin 

Standards (London, June 17th to 20th, 1931) (Geneva, 1931). 
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institutions. The seven institutions involved crystalized carotene from carrot juice in a method that 

the MRC approved. Tubes of all of these carotene samples were shipped to London, where they 

were mixed in one container to prepare the final sample that was used as an international vitamin A 

standard. 

By putting the cod liver as a secondary standard for vitamin A, Britain was able to avoid 

Scandinavian competition in this vitamin. 

Vitamin D The committee agreed to use samples available in the British Institute of Medical Research as the 

international standard. Britain was responsible for distribution of the vitamin. Standard cooling and 

preservation process was dictated to protect the vitamin from anti-oxidants. 

Vitamin B1 Was produced from extracted rice polishing water. The Medical Laboratory, Batavia, 

Java, was asked to prepare a batch of the standard under the supervision of the Department of 

Physiological Chemistry, University of Amsterdam. The large batch (25 kilogram) was shipped to 

London, where quality assurance, packaging and distribution took place. The National Institute of 

Medical Research in London was committed to provide samples for all of the partnered labs in an 

amount that would reflect each country’s needs. 

Vitamin C The only vitamin that was not circulated from or through London. The conference rather decided 

on one method of preparation from lemon juice, and left it to the national laboratories to create the 

vitamin. No comparison between different lemons or measurement for potency was agreed upon. 

  

 

7. Conclusion  

Defining and standardizing vitamins, as this chapter has shown, required more than just a 

new scientific concept of illness without a materies morbi. It involved new political networks of 

the League and was motivated by an internationalist health and economic agenda. Much like the 

quest for internationalism, which began before the establishment of League and continued to 

shape the world years after its demise, the full analysis of vitamins continued for almost half a 

century after the 1931 conference.73 Nevertheless, it was during the interwar period that both 

vitamins and internationalism were first institutionalized. The work of international institutions, 

and their collaboration with the MRC, were crucial for institutionalization and standardization of 

vitamins. 

Vitamin studies intensified in the 1920s and 1930s, and dynamics within the LNHO enabled 

this field to become predominantly British. By the time the League established nutrition as a 

field in international governance with the first technical committee on nutrition in 1935, vitamins 
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were already a central topic of nutrition science. The network of scholars and institutions that 

this chapter showcases paved the way for further British dominance in nutrition science at the 

League. The first international standardization conference was followed by several other 

conferences, in which Britain established its position as the leader of nutrition expertise. The 

Technical Commission on Nutrition held its first meeting in London on November 25th, 1935, 

and included many of the individuals mentioned in this chapter. Mellanby was elected chairman, 

and Chick served as the technical secretary (the same position she held at the 1931 vitamin 

conference). When nutrition evolved into an independent field in the League, Britain had already 

established its prominence through vitamins, and the MRC was able to run not just vitamin 

regulation but all of the League’s work on nutrition.  

This dynamic was partially a result of the power of the MRC and individuals like Chick, 

Dale, and Mellanby, and partly a reflection of changes within the League of Nations. As this 

chapter has demonstrated, standardization was part of the League’s work in the 1930s, an 

otherwise challenging time for international governance. It was, therefore, not only the power of 

British scientific institutions that gave Britain dominance over international nutrition but also the 

withdrawal of other national scientific bodies from the League. Japan, which exerted significant 

international influence on nutrition research in the 1920s and early 1930s, was not part of the 

technical committee on nutrition in 1935. Germany, which had an influential pharmaceutical 

industry and worked with the LNHO on several committees, withdrew in 1933. The process of 

British specialization in nutrition cannot be explained solely by the MRC’s ambition and the 

lobby that scientists created in Geneva. It was also a process of other nations pulling back from 

scientific collaboration in the time of nutrition institutionalization.  
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The vitamin standardization process was one of vitamin creation – establishing a new 

category in food chemistry and positioning it within the pharmaceutical industry. The creation of 

the vitamin took food from farms to pharmacies, presenting the vitamin as a material separate 

from the food chain. It was part of the process defined in the introduction of this dissertation as 

food becoming not-food: individual dietary substances were no longer conceptualized as part of 

culinary traditions but instead as components of abstract, universal units. Culture and place were 

erased from food. Unlike fruits, which belong to particular climates and are attached to particular 

social contexts, vitamin supplements are universal, anonymized, and medicalized forms of food. 

The standardization process was supposed to erase the differences between different national 

diets and highlight the essential micro-nutrients they had in common. This process also detached 

food from the agricultural food chain and placed it in the pharmaceutical trade.  

The creation of these universal, abstract units of food was, however, deeply embedded in 

particular material and social contexts. The prohibitions against vivisection in Britain shaped 

bioassay in British industry at the beginning of the twentieth century and motivated individuals 

like Henry Dale to pursue biological standardization. Competition with the German 

pharmaceutical industry as well as limits in the supply of laboratory animals drove the MRC’s 

standardization work and its interest in the vitamin market. The work with laboratory animals 

also defined the scope of international scientific collaboration in 1931, as scientists struggled to 

define a universal laboratory organism for the measurement of vitamin potency. The tentative 

solution that the conference reached—to focus on vitamin units and leave potency measurement 

for a later agreement—reflects the complicated nature of international standardization involving 

different laboratory animals. As much as vitamin standardization implied a new vision of 
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universal food units, it reinforced British scientific material culture and its work with laboratory 

animals. 
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Chapter 5: The Quest for the Hunger Vaccine: World War II and 

Anglo-American Nutrition  

During the interwar years Britain secured its position as the leader of European 

nutritional standards, particularly in the field of vitamins. This dominance involved more than 

science: as chapter four argued, vitamins revolutionized not only perceptions of health but also 

the link between health and markets. Establishing a “reverse” bacteriological revolution, the 

study of vitamins led scientists to focus less on toxins and viruses that harm the human body 

when they enter it and more on the substances that kill us in their absence. This shift also 

entailed a reconfiguration of the relationship between body and market. International trade was 

not about quarantines that protect the body from toxic invasions; it was about global exchange 

that brings vitamins into bodies. Vitamins were “created” through standardization in the context 

of international pharmaceutical trade, and different companies launched vitamin supplements 

and identified potential markets for them. In the decade prior to World War II, several European 

and American labs began to produce, sell, and market vitamin supplements. Albeit based on 

nutritional research, vitamins developed as a distinct commodity, separate from the food chain. 

The bottled supplements were part of a larger process of food becoming not-food. The food 

chain of vitamins included more pharmacies than farms.  

This chapter explores the work of the Rockefeller Foundation with Oxford scientists 

during World War II. This work pushed vitamins even further out of the food chain, with new 

tools and new forms of international nutrition collaboration. The chapter showcases wartime 

contingencies that led the foundation to make British nutrition the centerpiece of its European 

policy. The American philanthropic investment in British nutrition, this chapter argues, 

repositioned British exports on an international scale. On the one hand, wartime research 
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deepened British dominance over European nutrition research, with new resources and 

opportunities from the Rockefeller Foundation. On the other hand, these resources expanded 

American control over the field and the use of American tools and laboratory technologies in 

Europe. The Anglo-American alliance in nutrition science during World War II, as this chapter 

analyzes it, was materialized in laboratory equipment and vitamin capsules. The war ultimately 

dictated a new political order and new political definitions of vitamins and food.  

The previous chapter presented the method of bioassay (evaluating the potency of 

substances through animal bodies) as part of vitamin standardization between London and 

Geneva. This chapter looks at another English research center that studied nutrition and bioassay, 

the Department of Biochemistry in Magdalen College, Oxford. Scholars from this department led 

the Oxford Nutrition Survey, a four-year-long study of food and malnutrition in different 

working-class communities. This survey was the single largest project that the Rockefeller 

Foundation International Health Division supported in Europe between 1940 and 1945. It played 

a pivotal role in making British nutrition part of American global health and involved rapid 

changes in scientific methods. It was a wartime scientific project that constantly declared itself to 

not be about the war. Officers of the International Health Division wanted the study of nutrition 

to depart from emergency wartime aid and be the basis for postwar planning, even as early as the 

summer of 1940. Nevertheless, it was only the unique condition of the war that enabled the 

American Rockefeller foundation to imagine Europe as a lab for hunger with a web of British 

specialists that could travel around it and experiment with food and people. 

1. The Rockefeller Foundation and Health before the War: Promoting Health or 

Preventing Illness?  
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The Rockefeller Foundation (RF) was interested in British nutritional research long 

before World War II. The interdisciplinary network of nutrition research involved several 

different ties with the RF from the 1870s. As shown in earlier chapters, nutrition was not a 

distinct part of the medical sciences before the 1920s and 1930s, and there was no professional 

association of nutritionists until 1941. The study of nutrition was a meeting point for a range of 

experts: economists, botanists, physicians, biochemists, chemists, and at times social scientists 

and social workers. The RF supported many of these different, and at times conflicting, visions 

of nutrition in Britain. The Foundation gave grants to studies of natural history, biology, and 

agriculture in England and Scotland beginning in 1911.1 It also funded programs in the study of 

dietetics, which approached nutrition as a part of the discipline of household science. Since 

nutrition was the intersection, and often the collision point, of social and natural sciences, grants 

for studying it in Britain came from different divisions within the RF: social sciences, 

experimental biology, and scientific agriculture. 

The RF was involved in different kinds of British scientific work on nutrition, not only 

because the field itself was interdisciplinary but also because of the institutional structure of the 

foundation. The same topics (nutrition, for one) could be funded simultaneously by different RF 

entities. The RF planned its global outreach according to geographical territories of influence 

(Europe, South America, the Near East, and Africa) as well as through disciplinary divisions.2 

                                                 
1 For Example see: RG 1.1/401.S; RG 1.1/1.2/2; RG 1.1 (FA386)/405.D, R.G. 1.1/401/1/8, Rockefeller Archive 

Center (hereafter RAC). The foundation worked on topics related to nutrition mostly in England and Scotland, but 

there was a small project on medical education in Ireland from 1920. The scope of the RF work there, however, was 

very limited due to political upheavals of the 1920s-1930s. Greta Jones, “The Rockefeller Foundation and Medical 

Education in Ireland in the 1920s,” Irish Historical Studies 30, no. 120 (November 1997): 564–80. 

 
2 These territorial definitions of the RF shifted several times during the 20th century, but grants were generally 

considered both on a reginal and a disciplinary level. It is, however, important to note that Britain was never 

regarded as one unit for Rockefeller programs (fellowships were organized either for England, Scotland, Ireland or 

territories of the British Empire). Development programs in East Africa and India that involved British imperial 

authorities were defined by region or by medical field. This model was unique to the RF work in Britain. The 
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The disciplinary division, which resembled that of academic departments of universities, became 

the organizing principle of the RF in 1928, when the foundation established four divisions: social 

sciences, humanities, natural sciences, and medical education. The variety of disciplines 

involved in British nutritional research hence fit into multiple RF divisions, resulting in an 

overlap of funding programs. Moreover, the RF also funded programs on nutritional research 

through another, fifth division established in 1928: the Division of International Health. This 

fifth division was designed to be a quasi-autonomous operation and worked with governments, 

colonial officers, and the League of Nations. Free from the commitment to a single discipline or 

university, the Division of International Health was dedicated to transnational issues and 

collaborated with transnational bodies.3  

The Division of International Health presented not just a different institutional and 

political path within the work of the RF, but also a different vision of health. When the RF 

worked on medical education, it invested in nursing education, laboratory supplies for 

universities, and international exchange programs for physicians to learn about health in other 

countries. This model was also typical for the Social Sciences Division, which addressed health-

related social issues such as poverty and mental illness. The International Health Division, on the 

other hand, was less focused on promoting health than on preventing illness. The Division 

focused on “diseases which can be prevented or at least partially controlled, chiefly by group 

action, taken on government initiative.”4 Like the League of Nations Health Commission, the 

Division originated in sanitation projects and later turned to vaccines, curable epidemics, and 

                                                 
Carnegie Foundation, for example, that had similar philanthropist work, had a separate British Empire unit.  

Disciplinary structures of the RF also shifted during the 20th century.  

3 The Rockefeller Foundation, Annual Report (New York: The Rockefeller Foundation, 1929). 

 
4 The Rockefeller Foundation 1929, 30. 
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communicable diseases.5 Its staff preferred to work on short-term epidemic crises that seemed to 

have universally applicable solutions rather than on the long-term development of medical 

infrastructure.6    

The epitome of the “prevention of illness” approach was the vaccine. Encapsulating the 

promise for a total cure, vaccines were understood as tools in global epidemiology that would 

make many diseases history. Indeed, the RF International Health Division was involved in 

research and distribution of vaccines for smallpox and diphtheria, and in control over malaria in 

different parts of the world. Curing yellow fever was the RF’s top priority for nearly three 

decades, and about half of the International Health Division’s total budget went towards the 

effort to eliminate the disease.7 The most celebrated project of the International Health Division 

in the 1920s was the campaign against yellow fever in Mexico, which involved attempts to 

develop a vaccine. The Rockefeller Institute in New York was the world’s leading center for 

yellow fever research, and the International Health Division was involved in the development of 

the vaccine and its distribution.8 The yellow fever project was formative for the International 

Health Division because it proved that the diseases could be tackled as global issues with global 

solutions. 

                                                 
5 Joseph L. Barona, The Rockefeller Foundation, Public Health and International Diplomacy, 1920–1945 

(Routledge, 2015), 5–59; on the nineteenth century context of international trade and international health see: Mark 

Harrison, “Disease, Diplomacy and International Commerce: The Origins of International Sanitary Regulation in the 

Nineteenth Century,” Journal of Global History 1, no. 2 (2006): 197–217. 

 
6 John Farley, who wrote the definitive biography of the RF International Health Division traces back the duality to 

founders of the Division and their visions of public health. He describes the duality as the tension between public 

health and the eradication of disease John Farley, To Cast Out Disease: A History of the International Health 

Division of Rockefeller Foundation (1913-1951) (Oxford University Press, 2003), 27. 

 
7 “Yellow Fever - The Rockefeller Foundation: A Digital History,” accessed February 5, 2020, 

https://rockfound.rockarch.org/yellow-fever. 

 
8 Farley, To Cast Out Disease, 172–78; Erling Norrby, “Yellow Fever and Max Theiler: The Only Nobel Prize for a 

Virus Vaccine,” The Journal of Experimental Medicine 204, no. 12 (November 26, 2007): 2779–84. 
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The contrast between the two visions of medicine within the Rockefeller Foundation in 

the 1920s and 1930s – promoting health versus preventing illness – elucidates the residual 

position into which nutrition work fell. Even though nutritional deficiencies were understood to 

be a medical issue (and the Foundation noted that nutrition was one of the most important new 

scientific fields in public health), they were not necessarily curable diseases. Tied into medicine, 

chemistry, and economics, the issues of poverty and hunger could not fit neatly into the extant 

model of preventing illness and eradicating diseases. Even though nutrition was part of the work 

of the League of Nations and therefore within the institutional scope of the International Health 

Division, it was not addressed or sponsored by the Division before the war. By and large, RF 

funding for nutrition research came from other divisions, often in the form of individual grants 

for specific projects for universities and medical researchers. Some of the nutritionists discussed 

in this dissertation – including Clemens von Pirquet, John Boyd Orr, and Casimir Funk – 

received RF Medical Education Division grants to support their international careers. The 

outbreak of World War II, however, forced a new approach to the link between food and health. 

Nutrition, and in particular British nutrition, became the largest project of the International 

Health Division. This institutional shift caused yet another scientific shift: the search for a 

hunger vaccine.  

2. The Wartime Rockefeller Foundation: From the International Health 

Division to the European Health Commission, From Paris to Oxford, and 

From Vaccines to Malnutrition (1939-1940) 

The Rockefeller Foundation restructured the work of its five divisions in the first year of 

World War II. In 1939, the Foundation had 110 separate projects in 22 European countries, with 
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about a $4 million budget.9 After the war broke out, the RF minimized its work in Europe and 

reconfigured its projects. The Foundation stopped developing new disciplines and academic 

departments in Europe, and rather funded preservation of collections, microfilming of libraries, 

and refugee scholar programs. The war-torn continent was not an appealing place for cultural or 

scientific exchange, and the foundation was overwhelmed with aid requests from European 

scholars trying to flee fascism.10 In the humanities and social sciences, the foundation aimed for 

Pan-American scholarly exchanges to replace earlier exchanges with Europe, a trend they began 

to develop shortly before the war.11  

Unlike other RF divisions, the International Health Division kept developing new 

projects in Europe, but it tried to avoid any type of emergency relief. Reflecting on their 

experience in emergency aid after World War I, during which the RF funded extensive 

humanitarian aid, RF trustees wanted the foundation to focus on different projects when World 

War II broke out.12 They decided to restrict all emergency aid initiatives and focus on scientific 

research that could alleviate “human misery” better than yet another attempt to “feed a Belgium 

or a Poland.”13 The International Health Division decided to minimize its work in Europe. In 

                                                 
9 The Rockefeller Foundation, Annual Report (New York: The Rockefeller Foundation, 1939). 

 
10 Laurel Leff, Well Worth Saving: American Universities’ Life-and-Death Decisions on Refugees from Nazi Europe 

(Yale University Press, 2019). 

 
11 Officers of the RF argued that exchanges with Latin America would make more sense culturally: “compared with 

the older European civilizations, the nations of the Western Hemisphere are perhaps freer from tradition and readier 

for new experiments in cultural and social living.” The Rockefeller Foundation, Annual Report (New York: The 

Rockefeller Foundation, 1938), 58. 

 
12 This shift from WWI to WWII characterized other American foundations. The Commonwealth Fund expressed 

similar ideas when they decided that their emergency work during the 1940s should focus on “scientific knowledge 

and its application to the betterment of human health”. The Commonwealth Fund, Twenty Seventh Annual Report, 

(New York, 1946) Cited in: Stewart, “The Commonwealth Fund of New York and Child Health in Austria in the 

1920s.,” 20. 

 
13 Letter from Raymond B. Fosdick to Selskar M. Gunn, 1939 September 7, RG 1.1/700/14/105, RCA.  
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July 1940, they left the continent and subsequently established the Health Commission in 

Europe, a smaller, temporary committee authorized to participate in both wartime aid and 

postwar humanitarian planning. 

Like the International Health Division, the Health Commission was reluctant to join 

humanitarian feeding programs, focusing instead on developing long-term scientific solutions for 

food in Europe. As the assistant director of the International Health Division, George Strode, 

noted in his diary, the Commission “will not be interested in provision of food but […] in the 

unusual opportunity to serve relief organizations as technical advisers also [… in the] unusual 

opportunities for scientific study of problems created by nutritional deficiencies.”14 They decided 

to cultivate experts who could advise governments and relief organizations on scientific feeding 

approaches. The Commission had to placate the RF by instituting a food aid program that would 

not include any actual food.  

This food program was also more about post-war plans that it was about wartime aid. As 

early as the summer of 1940, the Commission was doing whatever it could to avoid wartime 

interventions and focus on postwar planning, predicting starvation all over Europe. This was part 

of a larger RF policy of concentrating on postwar planning.15 The study of food, the Foundation 

supposed, would to build a network of nutrition experts and set the stage for extensive postwar 

research and aid. The Commission predicted that soon after the war, Europe would become the 

                                                 
14 July 11, 1940, George K. Strode, Rockefeller Foundation Officers Diaries, RG 12, Reel M, Str.3, Frame 364 

(Microform), Box 449 , RAC.  

 
15 The focus on postwar planning from the very beginning of the war was part of the RF policy, beyond just the 

Health Division. Although noting that “are all of us in the war and it is idle to pretend that business can proceed as 

usual” they wanted the work to focus on “some constructive reference to the world after the war.” Raymond B. 

Fosdick, The War Work of the Rockefeller Foundation: Making the Present Serve the Future (New York: 

Rockefeller Foundation, 1943), RG 3/900/26/217, RAC.  
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world’s largest lab for hunger and feeding and aspired to create the infrastructure for future 

research. Under the pressure of endless requests for food aid, the Foundation decided to do 

whatever it could to promote the science of food, and not food itself, and organize it in ways that 

served the future of Europe more than its present. 

The shift from food to food science was also entangled with the shift of the Foundation’s 

European center from Paris to London, and later to Oxford. The Health Commission’s European 

office was in Paris, but Strode did not find the French scientific community qualified in 

nutritional science, nor as interested in it as they were in addressing the crisis of immediate 

medical aid. Meeting with one of his officers in Paris he, described in his diary that he  

…lives in his office 24 hours a day. He pointed out one corner of the room which he 

called his bedroom, and another corner his cuisine. The responsibility of feeding 3 

million people, which probably will increase to over 5 million within the next two 

months, weighs extremely heavily on this conscience.16 

Work in occupied Paris was also politically impossible. The Health Commission had 

tense relations with the Germans even before the Americans had entered the war, and 

maintaining its Paris office was a complicated matter. The US State Department prevented the 

Commission from working in Vichy France, and its activities were restricted to the occupied 

zones. Strode was determined not to leave Paris even after the Americans entered the war, but he 

and his crew ended up fleeing France in the middle of the night. The closing of the Paris office 

forced the Commission reorganize its work in Europe both geographically and thematically. 

                                                 
16 Paris September 9, 1940, Rockefeller Foundation Officers Diaries, RG 12, Reel M, Str.3, Frame 364 (Microform), 

Box 449, RAC. 
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They stopped food aid and all other programs in Austria, France, and Central Europe and 

focused solely on typhus and nutrition studies in Britain and Spain.17 

Britain and its nutritional studies, therefore, became the focus of RF’s work in Europe 

during the war, especially after 1941. The new support of the Health Commission promoted the 

discipline of nutrition as the core of both British and European public health. The Foundation’s 

work on the establishment of the London School of Hygiene and Tropical Medicine in 1922 had 

already laid the groundwork for Britain to become a strategic center for world health, and the 

new work on nutrition activated existing RF networks in the city.18 The Health Commission 

Officer Hugh Smith settled at the London School of Tropical Medicine and began to plan a 

Britain-centered European health program. Soon after he arrived in London, Smith notified his 

superiors in New York that he might relocate again. Nutrition, he wrote to them, was the most 

urgent and promising filed of public health in Britain, and it was studied in Oxford biochemistry 

department, not in the tropical medicine center in London.   

This move from London to Oxford and from Tropical Medicine to nutrition was all but 

expected from Smith. An expert on TB in Jamaica and yellow fever in Colombia, Smith had 

dedicated his career to more established RF International Health Division projects such as the 

treatment of infectious diseases. He worked on the prevention of illness, not complicated and 

arguably incurable sociomedical issues like malnutrition. But writing to his superiors in New 

York, Smith zealously reported that the work in Oxford was “scientific in nature” and producing 

                                                 
17 Farley, To Cast Out Disease, 136. The International Health Division continued to work on many other programs 

outside of Europe, such as the yellow fever vaccines in Africa, but the European work was restricted to nutrition and 

typhus.  
18 In 1921, its international health board defined London as a “strategic center” for modern public health, which 

helped to channel Foundation resources there. The Foundation, together with the Health Division, funded the 

London School of Hygiene and Tropical Medicine and gave grants for different international students to go there 

and get the training they needed in public health. RF 1.1-401-1-8, minutes 10/25/21, RAC.  



 

203 

 

useful results with “obvious connection to the war.”19 He was attracted to the Oxford study for 

the potential he saw in it as a large-scale training process that would enable British nutritionists 

to work all over Europe.  

3. Creating the Oxford Nutrition Survey: Anglo-American Collaboration (1940-

1942) 

3.1 Introducing the Oxford Team 

Hugh Smith soon found himself in partnership with another nutrition enthusiast named 

Hugh: Dr. Hugh Sinclair, a lecturer of the biochemistry department in Oxford. Sinclair, who had 

obtained his Doctor of Medicine degree less than a year prior, was supposed to work on other 

wartime projects. His mentor, Rudolph Peters, developed experiments on anti-poison-gas 

treatment, and Sinclair had assisted him in that research.20 Sinclair believed that biochemistry 

would do more for public health during the war if biochemical research included nutrition. 

Sinclair wrote about vitamin B1 potency in his first publication and intended to pursue new 

studies on the topic.21 His paper with his adviser on vitamin B1 discussed methods of bioassays 

on pigeons, a theme that engaged many other vitamin scholars in England in the early 1930s. 

Indeed, Sinclair got to meet and interact with many of the London-based scholars mentioned in 

previous chapters of this dissertation. His advisor introduced him to Jack Drummond and 

members of the Accessory Food Factors Committee. Sinclair was able to befriend scholars three 

decades his senior; after Robert McCarrison (whose work on nutrition in India was presented in 

                                                 
19 Letter from Smith to Sawyer, July 2, 1941, RG 1.1 – 700- 9- 60, RAC. 
20 This work was directed by the Ministry of Supply. Jeannette Ewin, Fine Wines & Fish Oil: The Life of Hugh 

Macdonald Sinclair (Oxford University Press, 2001), 57. 

 
21 R. Passmore, R. A. Peters, and H. M. Sinclair, “On Catatorulin. A New Method of Comparing the Oxidative 

Factor in Vitamin B(1) Concentrates,” The Biochemical Journal 27, no. 3 (1933): 842–50. 
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Chapter One) retired from his work in India and moved back to England, Sinclair met and 

collaborated with him regularly.22 Even though he was merely an elementary school student 

when Chick was directing the Vienna study and McCarrison was experimenting in the Indian 

mountains, he knew how to gain their trust. Young and daring, on the one hand, and well 

connected with established scholars on the other, Sinclair was able to advocate for new nutrition 

research in Oxford. 

Sinclair’s first appointment was to direct an investigation of vitamin B1 deficiency 

among working men in England, which he was able to expand into comprehensive study of 

nutrition deficiencies among working-class families. His biographer notes that it is not clear to 

what degree Sinclair discussed the expansion of his survey with his Oxford supervisors.23 Instead 

of convincing the university that a comprehensive nutrition survey was in order, he found ways 

to pitch the project to influential figures outside Oxford. His acquaintance Jack Drummond was 

at that point a Scientific Adviser to the Ministry of Food. His connections with the Accessory 

Food Factors Committee proved to be equally powerful, as the committee advised the Ministry 

of Health on vitamins. This landscape was profoundly different from the one in which Chick, 

Body Orr, and McCarrison had developed their careers: at this point nutrition was already an 

established discipline, and experts had more power over food rationing and economic policies. 

The Standing Committee on Medical and Nutritional Problems (established by the end of 1940) 

worked directly with the War Cabinet. Sinclair was able to reach out to his network and get 

support for his wartime project. Ironically, the Oxford Nutrition Survey did not involve much of 

Oxford at all.  

                                                 
22 Ewin, Fine Wines & Fish Oil, 30–33. 
23 Ewin, 68. 
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These personal and professional conditions made the Oxford Nutrition Survey more open 

for collaboration with other institutions and foundations. When Hugh Smith came to Oxford, he 

met researchers who were looking for funding and opportunities outside their home institution. 

3.2 American Tools: Blood Tests and Colorimeters  

The Oxford Nutritional Survey was a collaboration among the Rockefeller Foundation, 

Oxford scholars, and the British Ministry of Food.24 The Health Commission was not only the 

primary sponsor of the project but also the agency that initiated it as a collaboration with British 

experts.25 The RF in general and the Health Commission in particular were involved in every 

detail of the project and took an active role in defining the methods of study. The Health 

Commission director, Wilber Sawyer, insisted that the RF would be more than a funder for this 

project. Alongside Smith’s administrative work in Oxford, Sawyer wanted the Commission to 

appoint specialists and define the terms of the survey. Sawyer struggled to find American 

specialists who would agree to relocate to England during the war and represent the Health 

Commission in the field. After offering the post to several scientists who declined, Sawyer 

ultimately found Dr. Arnold Peter Meiklejohn, who agreed to take the position. Meiklejohn was 

recommended by Harvard scientists because he had completed his doctoral degree at Oxford 

before moving to the US. His connections with both American and British scholars made him an 

appealing candidate, and it was not hard to convince him to take the job.26 

                                                 
24 The Oxford Nutrition Survey received grants from the Medical Research Council, the Nuffield Trust, and the 

Rockefeller Foundation’s Health Commission. Wilson Jameson from the Ministry of Health collaborated with the 

Ministry of Food in created the Medical Research Council support.  

 
25 This practice was typical of RF work the 1930s and 1940s. As the annual report of 1938 stated, grant requests did 

not define the work of the foundation. On the contrary, the foundation tried to initiate projects that fit its agenda. 

More often than not a RF funded project did not begin with an application but with officers who interacted in the 

field with representatives of particular research institution. The Rockefeller Foundation, Annual Report, 1938, 72. 

 
26 RG 1.1, 700-9-60, RAC.   
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American influence over the project intensified as a result of the wartime limits on 

knowledge circulation. Throughout the war, the Foundation was dedicated to protecting 

European libraries and microfilming collections. American scientists were thus able to access 

most scientific work as they traveled around Europe. They shared these publications with 

scientists at Oxford. Wartime circulation of knowledge positioned the Americans for the first 

time as mediators between European institutions that had a long history of direct collaboration. 

These scientists, under RF auspices, collected unpublished journals from occupied universities 

and selected the research that seemed most relevant to them.  

This new wartime structure of scientific knowledge circulation resulted in rapid changes 

in methods of British nutrition research. In the field of metabolism and malnutrition, the survey 

introduced British scholars to new methods of blood tests. Meiklejohn brought such a method 

from Cambridge, Massachusetts. At Harvard, he was part of a team that collaborated with Kaj 

Ulrik Linderstrøm-Lang, a Rockefeller Foundation-affiliated chemist from Copenhagen. During 

the war, he brought to Oxford his yet unpublished method of plasma protein analysis.27 The 

Linderstrøm method was adapted as part of the protocol of nutrition examination alongside 

clinical and anthropological methods.28   

 New methods required new materials and laboratory equipment, particularly machinery 

related to blood and urine analysis. The Health Commission purchased equipment and shipped it  

to Britain. Financial reports and receipts reveal that the Health Commission partnered with 

                                                 
27 The Rockefeller Foundation had connections with prof. Linderstrøm-Lang from the Carlsberg Laboratory in 

Copenhagen from 1937. The Foundation supported Linderstrøm-Lang as he created a new sub-department of 

Cytochemistry within the chemistry department. After the war, Linderstrøm’s lab was supported by the European 

Recovery Program (Marshall Aid) and he continued to lead new work on bio-chemistry in Denmark, in line with the 

research agenda of American academia and industry. Heinz Holter and K. Max Moller, eds., The Carlsberg 

Laboratory, 1876/1976 (Copenhagen: The Carlsberg Foundation : Rhodos, 1976), 36–38, 102. 

 
28 RF Health Commission Report, June 27, 1940, RG 1.1/700/9/60, RAC.  
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American medical technology companies in Boston, Philadelphia, and New York with ties to the 

Foundation and Rockefeller University to ship equipment to Britain.29 Many of these tools, such 

as the colorimeter, enabled biochemical analysis of blood and urine samples in ways that were 

not available in Britain before the war. 

 
Figure 5.1: the Evelyn colorimeter, manufactured in New York in 1939. This is the model 

that RF shipped to Oxford. Colorimeters were new machines with tubes for blood analysis and 

enabled researchers to identify dietary deficiencies before they had visible effects on the body.30 

 

By the summer of 1941, most of the equipment in the lab in Oxford was American. The 

team used books from the Oxford Library and typewriters that were available on site, but the 

expensive, fragile machinery—colorimeters, centrifuges, and hemoglobinometers—was shipped 

from New York. This kind of wartime importing was complicated, and the RF partnered with the 

Red Cross to ship these machines. Delivering laboratory equipment with the Red Cross solved 

logistical issues and had the added benefit of easing the RF’s tax burden.31    

                                                 
29 RG 1.1, 700-9-60, RAC.   
30 William H. Summerson, “A Simplified Test-Tube Photoelectric Colorimeter, and the Use of the Photoelectric 

Colorimeter in Colorimetric Analysis,” Journal of Biological Chemistry 130, no. 1 (September 1, 1939): 149–66. 

 
31 Letter to Sawyer from Smith 12 September, 1941. RG 1.1, 700-9-60, RAC.   
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The focus on blood analysis was not surprising. Science did not develop evenly on both 

sides of the Atlantic, and for many years, the priorities of the American industry and universities 

had pushed scholars to study biochemistry. Their British peers, by contrast, developed expertise 

in organic chemistry. While British scientists focused many of their chemical nutrition studies on 

food—analyzing the organic composition of foods, understanding the chemistry of vitamins, 

testing how vitamins react to particular methods of cooking—American scientists concentrated 

their efforts on the study of human bodies and on what blood and urine reveal about nutritional 

deficiencies. This asymmetry is evident not only in the content of scientific journals published in 

Britain and the United States but also in RF grants: British scholars who applied for scientific 

exchange fellowships in the United States noted that biochemistry was more developed in the 

US.32 

Initially set by the MRC as a small-scale study of vitamin b1 deficiency, The Oxford 

Nutrition Survey developed into a comprehensive study of diet and health. The investigation 

covered several demographics: pregnant women, students, soldiers, and industrial workers. The 

study employed an exceptionally wide array of methods: anthropometric measurements (height 

and weight), clinical observations of the body (investigating distorted bones and teeth, skin 

conditions, and tongue color) physiological analysis of blood (hemoglobin, blood plasma, red 

and white cell counts), and visual dark adaptation (using photometers and special lamps from the 

United States). These methods were paired with tools from the social sciences that were used in 

some of the surveys- anthropological observations, interviews, and home visits. The biochemical 

analysis of the blood and urine samples relied heavily on American technologies in a room that 

                                                 
32 For example: RG 1.1, 405-405.D-4-49, RAC. 
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was later named “The Rockefeller Biochemistry Lab in Oxford.” The Oxford Nutrition Survey 

injected American science and American money into the blood cells of the British people. 

 

Figure 5.2: Hugh Sinclair examining the tongue of one of the volunteers for the Oxford 

Nutrition Survey. This clinical examination was used for the diagnosis of nutrition deficiencies, 

particularly anemia. The blood tests and hemoglobin counts did not replace these methods, but 

rather were used in tandem. The Museum of English Rural Life, University of Reading. 
 

4. Oxford and Beyond: British Mobile Laboratories and the Future of Europe 

(1942-1943) 

The first round of Oxford Nutrition Survey investigations included only 250 families from 

the Oxford area. The reports that Meiklejohn and Smith sent back to New York explained that 

this was just a “pilot program” for future nutrition surveys.33 They conceded that the size of the 

study was neither large nor reliable enough for definitive conclusions.34 The real payoff of the 

                                                 
33 Oxford Nutrition Survey Report, August 25, 1941. RG 1.1, 700-9-60, RAC. 

 
34 Researchers noted that the families who volunteered for the survey were mostly of higher income than the average 

families in the area. Oxford Nutrition Survey Report, August 25, 1941. RG 1.1, 700-9-60, RAC.  
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study, they highlighted, would be the development of a new protocol for nutrition deficiency 

studies in public health. Oxford could become a training center for practitioners who would 

collect nutritional data on populations using state-of-the-art tools of blood and urine analysis. 

Like most of his colleagues at Harvard at the time, Meiklejohn believed that blood tests were at 

the cutting edge of medical technology in nutrition. Nutritional deficiencies leave visible marks 

on the human body only in very advanced stages. Blood tests were designed to diagnose sub-

clinical conditions. Meiklejohn wanted physicians and researchers in Oxford to incorporate 

biochemical methods into their work and was pleased with the wide array of tools used in the 

survey. In the future, he stated, it would be difficult to imagine nutrition without biochemical 

labs. Such labs would be as important for studying nutrition as they were for typhus.35  

The mixed methods of nutrition research were important for a new technology 

Meiklejohn believed would be crucial field research: the mobile laboratory. The combination of 

clinical examinations, blood tests, and dietary interviews, he believed, would not only lead to the 

most comprehensive data collection on nutrition but also the most mobile one. Blood and urine 

samples could be collected on in-home visits and sent to a central lab, and specific vehicles could 

be adjusted to be mobile labs with essential equipment. Defining the goals and the scope of the 

project, RF officers stated that the Oxford Nutrition Survey would lead to the development of 

mobile labs that would cover large parts of the United Kingdom and Europe.      

The idea of portable nutrition research served the Health Commission’s agenda regarding 

nutrition as the key to postwar recovery in Europe. The RF wanted to ship to Britain compact 

equipment and test researchers’ ability to use it in different settings. Predicting widespread 

                                                 
35 Oxford Nutrition Survey Report, August 25, 1941. RG 1.1, 700-9-60, RAC.  
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hunger throughout Europe after the war, Health Commission experts wanted Britain to be a base 

for mobile nutrition laboratories that would travel around Central and Western Europe. Officers 

were optimistic about Britain as a center for such a project, especially in the second year of the 

survey. The British Empire, they noted, shaped science to be mobile and portable, and the Health 

Commission could and should exploit that experience. The British Isles, Smith wrote from 

Oxford to his Rockefeller Foundation supervisor in 1942, were already a center for a much larger 

geography of knowledge. The entire empire and commonwealth countries were part of British 

science.36 They hence wanted to train British nutritionists to do for Europe what they had done 

for the empire: conduct a large-scale survey of the continent through scientific delegations and 

portable labs. Hence Britain became an entry point for American portable scientific equipment to 

the entire continent. 

Meiklejohn, Smith, and Sawyer were constantly evaluating and trying to improve the 

mobility of the research. They were able to identify weaknesses in the analysis of the first 

nutrition survey but were more interested in the training of practitioners than in the results of the 

study. The work on household nutritional status, for example, was based on the assumption that 

food was allocated equally between the different members of the family. Meiklejohn noted the 

flaws of this calculation and wrote that it was unlikely that children of different ages ate the same 

diets, but he was more concerned with improving the mobility of research and training as many 

new practitioners as possible.37  When applying for additional funding in the fall of 1941, Smith 

                                                 
36 Letter from Smith to Sawyer, September 5 1942, RG 1.1-700-10-61, RAC.  

 
37 Oxford Nutrition Survey Report, August 25, 1941. RG 1.1, 700-9-60, RAC. The issue of household based 

calculations and food insecurity is still discussed today. Meiklejohn was obviously right to point out that there is 

hardly ever an equal distribution of resources in households, but scholars now established that in cases of famine 

mothers are the first in their families to cut their diets and starve.    
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explained that the study matters “not only for the scientific results which will be obtained, but 

because it will serve as a model and training center for field nutrition workers.”38 The Health 

Commission approved another grant, mostly in the form of more scientific equipment to be sent 

to England.   

The study was successfully expanded in the following two years to include additional 

sectors, regions, and goals. Researchers traveled to study workers in Glasgow, families in South 

Wales, and rural communities in North-West England. As Sinclair and his team worked on more 

topics of nutrition, they were able to secure more grants for their project. Different sections of 

the British government were interested in the survey, even though governmental funding of this 

project remained relatively modest. The Ministry of Health and the Ministry of Labor both 

supported a study of factory workers’ nutrition in conjunction with the Industrial Health 

Research Board. The attempt to maintain full-employment and industrial efficiency to support 

the war effort motivated the Industrial Health Research Board to collaborate with Sinclair.  They 

calculated the sick days that prevent workers from coming to the factory during the winter and 

experimented with vitamin supplements that could improve their health. 39 

In 1943, officers from both Oxford and New York were looking to extend the study 

further. Smith and Sinclair toured the United States and presented the concept of the nutritional 

survey to anyone with even a slight interest in nutrition. Strode noted that “they covered 

practically every center of interest East of the Mississippi.”40 Sinclair presented his work at the 

                                                 
38 Letter to RF, Oct 4 1941, RG 1.1, 700-9-60, RAC. 
39 Oxford Nutrition Survey Report, August 25, 1941. RG 1.1, 700-9-60, RAC. 

 
40 October 7, 1943, George K. Strode, Rockefeller Foundation Officers Diaries, RG 12, Reel M, Str.4, Frame 27 

(Microform), Box 450, RAC. 
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annual conference of the American Public Health Association.41 Meiklejohn and Smith discussed 

the possibility of conducting a nutritional survey in Iran.42 Sinclair then traveled to Canada to 

conduct a mobile nutrition survey. For this purpose, he was able to ship part of his equipment 

from the United Kingdom. The future of British mobile labs in the Anglo-American study of 

nutrition around the world seemed promising.  

The scope of topics covered in the Oxford Nutrition Survey reflects Sinclair’s aspirations 

for comprehensive research and the diversity of public and private funding sources that the 

project enjoyed. It also reveals some of the challenges involved in this study, in which different 

intuitions looked to science to achieve different ends. Like many other collaborations and 

exchanges documented in this dissertation, nutrition science in Oxford during the war was a 

servant of two masters: British public health officials, who wanted the study to inform austerity 

policies, and the RF Health Commission, who expected the study to provide the basis for 

postwar international aid.  

Differences between these two visions for the Oxford Nutrition Survey became more 

pronounced as people began to imagine the end of the war. In 1944, The British Medical 

Research Council announced that they would not need the survey after the war and would 

instead prepare to convert the ongoing work at Oxford into permanent department of the 

university, the Department of Human Nutrition. The RF, on the other hand, maintained a vision 

of British scientists in vans investigating nutrition in liberated European territories. Sawyer paid 

                                                 
41 Hugh M. Sinclair, “Wartime Nutrition in England as a Public Health Problem,” American Journal of Public 

Health and the Nations Health 34, no. 8 (August 1944): 828–32. 
42 October 7, 1943, George K. Strode, Rockefeller Foundation Officers Diaries, RG 12, Reel M, Str.4, Frame 27 

(Microform), Box 450, RAC. 
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another visit to Oxford in 1944 to discuss the possibilities of such research.43 The RF did not 

want to fund food aid, but they hoped to provide other bodies – especially the Red Cross and 

UNRRA – with scientific guidelines for food aid.    

Moreover, the Health Commission aspired to use nutrition science for new Anglo-

American and Euro-American scientific collaborations. The Commission sought to enhance 

scientific exchange in the field of nutrition and build relationships with specialists from different 

parts of Europe. Officers in New York decided that one specialist should oversee the work in 

England alongside studies in Madrid and Portugal. Determined to establish collaborations with 

scientists in the Iberian Peninsula, officers reached out to former Rockefeller Fellows in Spain 

and Portugal.44 Fellows who took part in exchange programs and worked with American 

universities, they argued, are “loyal and enthusiastic supporters of England and America.”45 The 

Health Commission sent American books and scientific journals to their allies in Spain and 

Portugal and tried to build a relationship that could include more than science. Their 

correspondences suggests that officials felt that nutrition should be mostly an Anglo-American 

scientific project, but that collaboration with local experts was preferable when possible.46 Part 

of the mission was to include exiled European scientists from Germany and Austria who had 

found their way to the United States or the United Kongdom and to gain information about 

nutritional science in their homelands. For the Health Commission, nutritional science became a 

way to build a network of scholarly resistance to fascism.    

                                                 
43 Letter from Sinclair to Smith, November 11, 1944, RG 1.1, 700-10-62, RAC. 
44 On recruitment of medical officers RG 1.1-700-9-60, RAC. 

 
45 Letter from McCane, April 13, 1943, RG 1.1 – 700-9-59, RAC. 

 
46 Letter from Drummond to Smith September 23, 1943, RG 1.1 – 700- 9- 60, RAC.  
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These programs established a new model for RF work through European collaboration. 

Unlike post-World War I programs, which involved, for example, Rockefeller grants for 

collaboration between British Lister scientists and experts in Vienna (analyzed in chapter 3 of 

this dissertation), this time, RF officers controlled communication between different European 

researchers. When Robert McCane (a leading nutrition scientist from Cambridge, known 

worldwide as an expert of mineral metabolism) initiated his own visits to and lectures in Madrid, 

RF Health Commission objected to his independent plan and limited his funding to make sure his 

work at the time would mostly be based inside the United Kingdom.47  

5. Vitamins: American Industry and the Hunger Vaccine 

The Health Commission supported the study of nutrition in Oxford through grants, 

equipment, experts, and the import of methods developed in the United States and different parts 

of Europe. It provided yet another form of aid that developed exponentially in the 1940s: vitamin 

capsules. Vitamins, a group of substances that emerged as a commodity in the 1930s, became a 

form of humanitarian medicine in the 1940s. A pioneering part of American pharmaceutical 

industry, vitamin capsules were a crucial part of food study, not just in their materiality but also 

in the ways they could fit into health discourses. For the RF health organizations (the Health 

Commission and the International Health Division) that were defined by the war on typhus and 

malaria and other contagious diseases, vitamins became a tool for public health policy. They 

were the hunger vaccine.       

George Strode of the International Health Division was impressed with the compact 

American capsules that could be distributed in Europe when the Rockefeller Foundation decided 

                                                 
47 RG 1.1 – 700-9-59, RAC.    
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not to take part in food aid. He organized meetings with specialists in New York, Boston, and 

Washington, D.C. to discuss the potential use of American vitamins in public health programs. 

He met different consultants, including the Head Chemist of the Vitamin Division of the US 

Food and Drug Administration, who evaluated the production of vitamin capsules.48 He 

interviewed entrepreneurs who presented their dietary supplements. One of them was a lawyer 

who, after falling on hard times, developed a powder supplement that could be mixed with other 

foods.49 Another was a physician from New York, who, Strode noted in his diary, did not make it 

clear whether he “was interested in the profit side or whether he was to become a field worker 

for the Quaker organization.”50 Some of these businesses were as dodgy as the vitamin industry 

is today, but they were nonetheless appealing to the RF and especially the Health Commission. 

What they lacked in medical experience they made up for with clever marketing and imaginative 

vision of health. A solution for hunger that did not involve food, vitamin capsules were perfect 

for a philanthropic foundation who wanted food aid without food.  

The American vitamin industry gained momentum during the war, thanks in part to the RF. 

The rise of vitamin supplements in the United States was first and foremost a result of intense 

marketing and public interest in children’s health. In the early 1940s, American parents 

(particularly mothers) were bombarded with advertisements for vitamin supplements that would 

improve the health of their children. Women’s magazines showered readers with vitamin 

                                                 
48 July 12, 1940, George K. Strode, Rockefeller Foundation Officers Diaries, RG 12, Reel M, Str.3, Frame 364 

(Microform), Box 449, RAC. 

 
49 They named their product “Fortaraine" and argued that it is a combination of vitamins and minerals. July 18, 

1940, George K. Strode, Rockefeller Foundation Officers Diaries, RG 12, Reel M, Str.3, Frame 364 (Microform), 

Box 449, RAC. 

 
50 January 9, 1942, George K. Strode, Rockefeller Foundation Officers Diaries, RG 12, Reel M, Str.3, Frame 941 

(Microform), Box 450, RAC. 
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propaganda, promising that vitamins would fulfill the ultimate fantasy of every parent—to be a 

much better parent than their own parents had been.51 The Rockefeller Institute for Medical 

Research partnered with several vitamin companies in the development of supplements: The 

Vitamin Food Co. of Westfield Mass., The Vitamine Products Company of St. Louis, and 

Marmite inc. of America.52 As the United States approached the age of “vitamania,”53 sending 

vitamins to Europe was in the interest of various companies. The RF was knee-deep in the 

industry.  

Not all of the vitamins that were distributed in Britain and Europe were produced in the 

United States. Britain had its own vitamin industry that bloomed after the international 

standardization of the 1930s, and the British people developed their own obsession with 

supplements. The Ministry of Food distributed vitamin supplements to children and industrial 

workers who participated in the Oxford survey, and in some cases company owners decided to 

give their employees vitamins in an effort to boost productivity.54 Wellcome and Co. began 

marketing vitamin B1 as a remedy for the stress of the war. The progress of the war, they 

declared, might take a toll on one’s nerves and appetite. Vitamin paste (from rice polishing 

water) could relieve tension. The British were ready to receive American vitamin aid because 

they were already in a vitamin frenzy.  

                                                 
51 On the “grandma” trope and vitamin propaganda see: Rima Apple, Vitamania: Vitamins in American Culture 

(Rutgers University Press, 1996), 93; On the anxiety of mothers and the marketing of vitamins see: Harvey 

Levenstein, Fear of Food: A History of Why We Worry about What We Eat (Chicago: University of Chicago Press, 

2012), 79–90. 

 
52 Phoebus A.T. Levene Papers, Rockefeller Institute for Medical Research Scientific Stuff (FA174), box 7, folder 7, 

RAC.  

 
53 Apple, Vitamania; Price, Vitamania. 

 
54 RG 1.1 – 700-10-63, RAC.  
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Figure 5.3: Wellcome vitamin product, 1939. 55  

 

                                                 
55 “Emergency Food Regulations”, The Chemist and Druggist, September 23, 1939.  



 

219 

 

Figure 5.4: The new vitamin industry in the United Kingdom promised heathier children. 

This vitamin supplement was marketed as “a body building tonic for the young.” Bottle of 

Neovit Elixir for children, United Kingdom, 1941. Science Museum, London. 

6. 1944-1945: The Dutch Famine and Sinclair’s Mobile Labs 

At the beginning of 1944, the Oxford Nutrition Survey encountered new challenges. The 

survey fell short of Sinclair’s promise of new comprehensive knowledge of nutrition. Data from 

the survey was not as accurate or consistent as the Health Commission and the Ministry of Food 

had hoped it would be. To a large degree, these shortcomings resulted from Sinclair’s eccentric 

personality and endless friction between him and Arnold Meiklejohn. Even he admitted that the 

three years of the study were mostly “chaotic” due to the stress and the hardship of the war.56 

Others used less forgiving language when they evaluated his work. After he traveled to New 

York to present his work in 1943, Strode met Sinclair at the RF headquarters and requested that 

he would compile the methods he developed into a book. But the book never materialized, and 

RF officials lost their patience. Even his dear friend Hugh Smith admitted that Sinclair was 

incapable of completing his projects in a timely manner.57 Most of the data collected in the first 

three years of the study were never systematically processed, analyzed, or presented to RF 

officers. The collaboration that had seemed promising in 1943 nearly came to a dead-end one 

year later.  

Sinclair struggled to secure funds for the next year of the survey and pursued new 

collaborations with institutions and foundations for nutrition study in England and other parts of 

Europe. After rumors of large-scale starvation in the Netherlands begin spreading in the United 

States, more institutions became interested in the possibility of nutritional surveys: the US Army, 

                                                 
56 RG 1.1 – 700-10-63, RAC. 
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the United Nations Relief and Rehabilitation Administration (UNRRA), and the Supreme 

Headquarters Allied Expeditionary Force (SHAEF). Sinclair was appointed Hon. Nutritional 

Consultant (Brig.), CCG. Together with Colonel Virgil P. Sydenstricker, Medical Director of the 

Nutritional Section, US Public Health Service, he began planning nutritional surveys as a form of 

military intelligence. Knowledge about public health and the nutritional status of communities in 

occupied Europe, he declared, would be useful both for the military purposes of the Allied 

Forces and for humanitarian aid after the war. He wanted to join the American trend of nutrition 

research in occupied Europe and offered his expertise for research in the Netherlands.58  

Sinclair applied for yet another large RF grant to support his work on the Dutch Famine, and 

despite the bad blood between him and many of the members of the Health Commission, he was 

awarded it in 1944. In many ways, the proposal to the Health Commission of a program for 

British mobile research in Western Europe was preaching to the choir: the New York office had 

been interested in Oxford-based research in Europe from the very beginning of the project. 

Sinclair knew this and stressed in his application his unique experience in mobile research. “We 

have been making rapid nutritional surveys for the past four years,” he stated, “and regard public 

health activities in Europe as a natural development of our work in England.”59 The experience 

of empire was once again invoked, and Sinclair mentioned British work on the famine in Bengal 

and the possibilities of future mobile research in all of the colonies and dominions.60  

                                                 
58 Hugh Sinclair, “Oxford Nutrition Survey – a Mobile Laboratory Unit for Nutritional Surveys”, April 26, 1945. 

RG 1.1 –700-10-62, RAC.  
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The Health Commission decided to renew the grant with plans for research in the 

Netherlands. Sawyer visited Oxford, where he shared his concerns regarding the “chaotic” 

research protocols lacked a coherent method.61 Sinclair’s style and personality concerned the 

Health Commission, which tried to ensure that renewed funding would not encourage him to 

continue with unorganized, unpublished and unusable collection of data. The methodological 

issues in his work, however, were not solely a function of his personality. The landscape of 

nutrition surveys in Britain was unstandardized, and it was not just Sinclair who lacked a 

consistent methodology. The evaluation of hunger and malnutrition had different protocols in the 

work of the League of Nations, UNRRA, and the Medical Research Council, so much so that the 

same family could be diagnosed as starving by one lab and as healthy by another. Attempts at 

standardization were unsuccessful until the 1950s.62   

With shaky methods and the limited support of the RF, Sinclair and his team began their 

work in the Netherlands in 1945. The Health Commission sponsored cars and vans that Sinclair 

converted into mobile labs with blood analysis equipment. Sinclair personally supervised the 

refit of the vehicles.63 He traveled with Jack Drummond, with whom he reported starvation and 

malnutrition cases in liberated cities and concentration camps. They evaluated cases of starvation 

and malnutrition. Later that year, they received another RF grant to continue the same project.64 

Drummond returned to the United Kingdom soon thereafter, while Sinclair stayed in the 

                                                 
61 Letter from Sinclair to Smith, November 11, 1944, RG 1.1 –700-10-62, RAC. 

 
62 “The Investigation of Nutrition: Attempt To Standardize Methods,” The British Medical Journal 1, no. 4437 

(1946): 96–98. 

 
63 Ewin, Fine Wines & Fish Oil, 146. 

 
64 RG 1.1 –700-10-62, RAC. 



 

222 

 

Netherlands conducting research until the summer of 1945. Over the course of two months, he 

and his team collected data on health and diet among the Dutch population.  

The research on the Dutch Famine is considered one of the most important studies in 

nutrition to date, but it is not clear what role the British team played in this work. Sinclair never 

published this study. He gave his reports orally and in several brief written reports to Drummond 

when he returned to England, but the two did not produce any publications on the famine. The 

Dutch Ministry of Social Affairs published a two-volume book based on the research in 1948, 

with Drummond as part of the editorial committee.65 This publication, and the data collected in 

Dutch cities, proved useful for epidemiologists for the next fifty years. The systematically 

collected data on pregnant women in particular was used later when scientists reached out to the 

birth cohorts of 1945-1946 and monitored their health over the subsequent of twenty years. 

These studies shaped much of the present-day knowledge on maternal diet and long-term public 

health.66 Sinclair’s contribution to this was not particularly meaningful in terms of scholarship, 

but it was nonetheless significant for the history of nutrition. It was the culmination of wartime 

collaboration between British and American institutions and part of the making of nutrition into a 

British discipline with networks reaching far outside the United Kingdom.      

7. Conclusion  

During World War II, American foundations invested in British nutrition more than any other 

field of European public health. Like the Rockefeller Foundation’s partnership with the Oxford 
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Nutrition Survey, the Carnegie Trust sponsored nutrition studies in England and Scotland 

focusing on working-class men.67 This Anglo-American alliance reinforced Britain’s dominance 

in the field of nutrition but also changed the tools and means of the discipline. Growing interest 

in “sub-clinical” conditions meant that blood tests dictated nutrition studies, while other tools fell 

out of use. For example, equipment for x-ray scans, which had previously been used to identify 

distorted bones as a result of malnutrition, were not included in the 1944 version of the mobile 

lab. Scientists preferred blood tests that could indicate malnutrition even before bones began to 

weaken.  

These new methods relied heavily on American tools and laboratory equipment. Unlike 

Harriette Chick and her team in Vienna after World War I, Sinclair and his team worked on 

European humanitarian aid with American methods, not just American money. This type of 

technical humanitarian aid, which included the distribution of American vitamins and the 

application of American technologies, fits some of the current historical analysis of World War 

II. Historians and sociologists have argued that this aid was a form of American imperialism that 

benefited first and foremost American industries.68 The partnership between the Rockefeller 

Foundation and different vitamin manufactures supports this interpretation. But the critique of 

American imperialism, other historians remind us, should not oversimplify a much more 

complicated, decentralized, and contingent history.69 As this chapter shows, the process of 
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“Americanization” of British nutrition science was not linear and cannot be understood without 

unpacking the inconsistencies and conflicts within the foundation and its vision of health.  

The Rockefeller Foundation's International Health Division supported a particular vision 

of public health, in which the driving metaphors were vaccines or the removal of parasites that 

carried illness. In this cultural landscape, vitamin supplements and blood analysis were cultural 

and political inventions as much as they were scientific ones. They enabled Rockefeller 

Foundation officers to imagine food as medicine and the study of food as the study of human 

medicine, in a way that reconciled some of the tension between “promoting health” and “casting 

out disease.” 

Vitamin capsules invoked a medical fantasy during World War II: a smart, efficient, 

Americanized form of feeding that could resolve a food shortage crisis without requiring the 

shipment of any actual food. This fantasy was never fully realized, in Britain or in other places in 

Europe. Vitamin capsules did not cure hunger. The fantasy itself, however, still had an impact. 

Vitamin capsules were a booming new industry that promised to make hunger an issue of 

chemistry rather than social relations and politics. The process by which food became not-food 

was crucial for this moment because, politically speaking, food aid and vitamin aid were two 

very different things.  

The work of the RF in Britain during the war was also part of a larger story of change in 

charity, science and medicine in the 1940s and 1950s. As Andrew Seaton and others have 

established in the context of NHS history, during these decades medicine came to be imagined 
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not only as separate from charity, but also to some degree antithetical to it.70 This new view of 

public health in Britain correlated to international trends, first and foremost World War II’s 

scientific humanitarianism and the quest to abstract food studies from food distribution.  

The Oxford Nutrition Survey was historically important even if its scientific findings 

were minor. It created a new center for British nutrition expertise at Oxford, and Hugh Sinclair 

became the first director of the Oxford Institute of Human Nutrition (established 1946). It 

stimulated new collaboration between American and British scholars as well as new visions of 

British nutritional study of the continent. Even though the vast majority of data that Sinclair and 

his team collected in England and in other parts of Europe was never processed, analyzed, or 

published, their survey transformed British science and nutritionists’ understanding of the 

diplomatic importance of their work. The legacy of this survey is therefore relevant for both 

historians and scientists, who have undertaken interesting collaborations in the field of nutrition. 

In the 2000s, a group of scholars reprocessed data from Sinclair’s archive. Sinclair preserved all 

of the original cards from the Oxford Survey, and scientists were able to process unpublished 

data on maternal diets through computer programs that were not available in the 1940s. This data 

was used to study the dietary requirements during pregnancy and produced new insights on this 

topic, nearly sixty years later.71   
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Conclusion  

In 2005 British physician Ben Goldacre opened one of his popular Bad Science columns 

in The Guardian with a statement: “OK, hands up. I hate nutritionists”.1 This profession, he 

argued, had become a hub of pseudo-scientists, diet marketers, and vitamin pill-pushers. 

Goldacre published a series of columns that detailed the many faults of nutrition experts in the 

UK in the early 2000s: they worked closely with vitamin companies, they used flaky evidence, 

and they would not disclose their financial interests when they recommend the public take 

supplements. In short, nutrition was bad science. Goldacre shattered to pieces some of the 

contemporary forms of the nutritional innovations that this dissertation has presented – fish oil 

supplements, vitamin deficiency treatments, and omega3 pills.2 He even recalled one of the 

ultimate heroes of British nutrition in the 20th century, Sir John Boyd Orr, just to bash nutrition 

once again. Boyd Orr, Goldacre noted, founded the Nutrition Society in 1941, and since that 

time, the Society “seems to have gone rather badly downhill.”3 What happened to nutrition 

between the 1940s and the 2000s, and how did it go “downhill”? Goldacre suggested that the rise 

of the diet and supplement industries and of unregulated professionals and self-proclaimed 

specialists was mostly to blame. Nutrition, he cautioned his readers, is a field full of charlatans 

who are trying to create economic systems that would benefit them, not your health.  

For the responsible reader of the science section on The Guardian, Goldacre's critique is 

compelling. All of the cases he pointed out in his columns included pseudo-science and 
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marketing scams that hardly used evidence-based data. It is indeed upsetting that scientific 

concepts can be bent and used to manipulate the public. But for the historian flipping through 

these columns, Goldacre's outrage illustrates something even more interesting. It shows how 

ahistorical, and at times, bound to collective amnesia, people can be when they think about 

science and health. Was nutrition in the 1940s truly a "good" science while nutrition in the 2000s 

is so bad? Historians would of course be reluctant to accept these dichotomies. After all, science, 

like history, is all sorts of things happening to all kinds of people, and is not clearly differentiated 

into the categories of “good” and “bad”.  And yet, many of the points that Goldacre detailed 

should ring familiar to readers of this dissertation. Nutrition has always been part of industrial 

interests, first the agro-business and later the pharmaceutical industry. Boyd Orr's nutrition 

institute in Aberdeen was nourished by the Scottish agricultural industry and private donors who 

had a clear interest in the marketing of particular animal-based food products as protective foods. 

Further, the pioneers of this discipline were experts in, and drew on, a mixture of ecology, 

economy, agriculture, chemistry, and medicine. Nutritionists of the early 20th century, like those 

of the early 21st, were tied to many political and economic interests. What changed in this time 

was not, as Goldacre implies, the integrity of the scientific community. It is Britain that changed. 

And the meaning of nutrition for British politics and economy changed too.  

This dissertation has argued that nutrition is a science that introduces standardized 

calculations for specific relationships, networks, and chains. Nutrition enabled policymakers to 

measure material exchanges and metamorphoses – soil to plant, plant to animal, animal to human 

– and unleashed language of commensurability and exchange. These concepts were influential 

for many political bodies, but they were particularly crucial for British governance in the first 

half of the 20th century. As my research shows, principles of exchange (the idea that maize in 



 

228 

 

Tanzania could become bacon in Scotland, for example) were fundamental for imperial 

calculations and the work of bodies such as the Empire Marketing Board, the Imperial 

Agricultural Bureaux, and the Committee on Nutrition in the Colonial Empire. The calculus of 

food was a way not merely to describe existing patterns of material exchange but rather to create 

new ones. Once food was broken into its basic units, stripped of its cultural meaning, and 

scientifically quantifiable, experts could rewrite the contract between Britain and the natural 

world.   

Nutrition in the first half of the 20th century was a science of place not just because it 

defined exchanges between places and enabled economic planning across vast geographical 

scopes. It was a science of place also in that it was created in different locations, and by a 

scientific network that stretched far outside the UK. This thesis includes sites that were not part 

of British domestic or imperial territory – Geneva, Vienna, Iraq – and shows how British science 

was created as part of other British movements in the age of internationalism.     

Offering these frameworks of ecology and international politics, I sought to show the 

science of food as more than the science of the modern British welfare state. Historians have 

described the emergence of British national food policies – austerity, regulations, school meals, 

minimum requirement – as part of a political and social shift in the approach to poverty, 

citizenship, and welfare.4 While my thesis does not refute this argument, it does complicate it. 

For a government to decide how much milk should be given to school children, a certain body of 

experts had to define cows and the relationship between their bodies and ours. The science of 

nutrition, by its definition, included more than humans. It created ecological systems in ways that 

were vital not just for domestic Britain but for British agro-food systems around the world.  
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This thesis highlights non-human aspects of nutrition science, offering nutrition as a 

unique case study in the history of animals in science. Since nutrition was a science of 

relationships and exchange, I argued, it has used animal models in peculiar ways and often 

portrayed not one organism but the relationship between several organisms along the food chain. 

In many of the cases that this dissertation covers, the same animal body was set to serve different 

epistemic ends. At the experimental farm in Aberdeen, for example, nutritionists used their pigs 

as a model for all other pigs, a model for other organisms (including humans), and as a 

commodity that they used to finance the research center. In India, rats were used in the lab to 

explore aspects of human ethnicities, in experiments that “racialized” rats through food. In 

Vienna, human milk was given to guinea pigs to explore the impact of milk on growth. These 

studies pushed aside categories of species, assuming that there is no essential difference between 

human milk and animal milk or between the growth of human babies and the growth of guinea 

pigs.  

Even though this study pays a great deal of attention to animals, it looks closely at 

people, too. The first cohort of British nutritionists is examined in this project as an attempt to 

sketch a collective biography of new experts. These experts became “nutritionists” through a 

series of different personal and professional experiences. When John Boyd Orr (chapter 1) 

traveled to Kenya, Australia, and Canada, he created new tools for imperial planning and 

cultivated his reputation as an international nutritionist. When Patrick Hehir (chapter 2) starved 

in Iraq and persistently collected data on nutritional deficiencies, he became an expert in military 

food planning. When Harriette Chick (chapter 3) built her collaborations with local scientists and 

humanitarian food aid workers in Vienna, she became a humanitarian persona. When Henry Dale 

and Edward Mellanby (chapter 4) created vitamin standards, they learned now to work in the 
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League of Nations, not just in their labs. When Hugh Sinclair (chapter 5) created mobile labs in 

Oxford, he learned how to talk about the future of Europe with his American supervisors. This is 

a cohort of individuals who went through political experiences and understood their craft as a 

form of diplomacy. It is not surprising, therefore, that Boyd Orr explained his profession in terms 

of the “White Man’s Dilemma.”5 Becoming a nutritionist in the first half of the 20th century was 

not a result of structured professional training. None of the individuals mentioned in this 

dissertation had a diploma in nutrition. They became nutritionists, however, through personal 

experiences that involved political and diplomatic responsibilities.   

But what are the stakes of this project? What are the broader implications of my 

argument that nutrition was a scientific discipline that emerged in the 20th century not through 

series of discoveries in labs but through new ideas of British governance in and outside of 

Britain? By means of conclusion, I would like to draw attention to two connected points, one 

relating to food governance, the other to food science. 

We are now living in a nutritional age. Food policy is an inherent aspect of national and 

international governance, and nutrition experts advise states and international organizations. The 

scope of food policy evolved dramatically since the 1920s, and international aid organizations 

include in their calculations more than calories and proteins. Bodies like the World Health 

Organization and the Red Cross use the concept of “culturally sustainable food aid” and models 

of food sovereignty that take into account cultural needs, dietary taboos and preferences. These 

aspects of food should have changed nutritional policy, shifting it to include many new metrics 

of cultural acceptability and cultural stability.6 Yet, as scholars of law and policy point out, the 
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norm of a Human Right to Adequate Food (mostly measured as providing enough calories and 

avoiding starvation) is considerably more prominent in humanitarian law and practice than in the 

field of nutrition. In most cases ideas about “food sovereignty” (in which food is considered 

holistically, including the needs of farmers, producers, religious groups and culinary traditions) 

are tossed around only to disappear when the “real” science of caloric calculations takes center 

stage.7 As this project has shown, the metrics of proper nutrition were created in contingent 

historical circumstances.  “Real” nutrition science was never fully detached from culture and 

social hierarchies.   

Today, we live in an age of nutritional self-surveillance and self-governance. Counting 

calories, taking vitamins, and avoiding gluten are common behaviors. Weight-loss and other 

attempts to modify one’s looks are part of this culture, but nutritional concepts are employed 

today for much more than that. The standardized universal units of food are household terms, 

and nutritional science is used – and misused – widely and as part of many social practices. In 

the time of big data, understanding our nutrition in standardized units is part of constituting the 

quantified self. As data scientists have pointed out, the popularity of self-tracking apps and 

devices is mounting.8 Technologies that allow users to count their steps, track their sleep 
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patterns, and collect biological information on their bodies is a new way of creating, improving, 

and owning oneself. Nutritional information is one of the most common data points on these self-

tracking tools and one that dominates popular culture in the past few decades.  

Further, in our nutritional age, scientific discourse has already changed the very 

experience of food. My dissertation looked at nutrition as a science of need, a category that I 

understand as distinct from the poetics of want. But when people in the 21st century declare that 

they “crave protein,” they signal that their experience of want has changed. The categories of 

appetite and science collapse, and the abstract unit of protein can resonate with one’s deepest 

desires.  

With regard to current scientific work on food science, this project gives a historical perspective 

to contemporary questions of human and non-human dependency in nutrition. The field of 

nutrition has changed dramatically in the 21st century after studies on the microbiome pointed out 

that much of our metabolism is determined by the activities of micro-organisms that live in our 

guts.9 Scientists have turned nutrition, once again, to a discipline of ecological systems, this time 

examining ecology within the human body. The microbiome study opens new horizons for the 

humanities, as it provokes questions of agency: if anything from digestion to depression could be 

explained through things that live inside us, what is the human and how do we characterize it? 

When nutritionists discuss the microbiome they do more than map microscopic organisms in the 

lab. They establish our perception of the human and structure, once again, the companionship 

between human and non-human forms of life.10 Unlike Goldacre, I do not hate nutritionists. But I 
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do believe that for us to hold scientists accountable we need to understand the political 

frameworks of their craft.   

 

 

 

 

  

 

 

 

  



 

234 

 

Bibliography  

Archival Collections, United Kingdom 

British Library 

 India Office Records (IOR) 

National Library of Scotland 

 Moving Image Archive 

Royal Society Archive (RSA) 

 Henry Dale Papers  

Records of the Food (War) Committee 

The National Archives, Kew (TNA) 

 Records of the Medical Research Council (FD) 

 War Office (WO) 

University of Aberdeen Special Collections 

Records of the University of Aberdeen, Rowett Institute Papers  

University of Aberdeen Oral History Archive 

Wellcome Library Archive 

 Dame Harriette Chick Papers 

 Lister Institute Papers 

Sir Edward Mellanby Papers  

Sir Robert McCarrison Papers  

 

Archival Collections, United States 

Rockefeller Archive Center, New York  

 Rockefeller Foundation (RF) 



 

235 

 

 Rockefeller Grants (RG) 

Yale University, New Heaven 

Beinecke Rare Book and Manuscript Library 

Medical Historical Library, Harvey Cushing/John Hay Whitney Medical Library 

 

Archival Collections, Geneva 

League of Nations Archive (LNA) 

 

Parliamentary Papers UK  

Committee of the Privy Council for Medical Research. "Report of the Medical Research Council 

for the Year 1919-1920.” PP, 1920, XXI, Cmd. 1088, 35. 

Donald, James (chair). "Minutes of Evidence Taken Before the Departmental Committee 

Appointed to Inquire Into and Report Upon the Subject of Agricultural Education in 

England and Wales, and Index". PP, 1908, XXI, Cd. 4207, 430. 

Dalzell Chalmers, Mackenzie. “Committee on Control of Certain Therapeutic Substances. 

Ministry of Health”. PP, 1921, XIII, Cmd. 1156. 

Development Commission. "Eleventh Report of the Development Commissioners for the Year 

Ended the 31st March, 1921". PP, 1921, X, 247. 

Development Commission. "First Report of the Proceedings of the Development Commissioners 

for the Period from 12th May, 1910, to the 31st March, 1911”. PP, 1911, XV, 6. 

Empire Marketing Board. "Note on the Work and Finance of the Board and Statement of 

Research and Other Grants Approved by the Secretary of State for Dominion Affairs 

from July, 1926, to May, 1927.” PP, 1927, XVIII, Cmd. 2898, 23  

Empire Marketing Board. "Note on the Work and Finance of the Board and Statement of 

Research and Other Grants Approved by the Secretary of State for Dominion Affairs 

from July, 1926, to March 31st, 1932.” PP, 1932, XVIII, Cmd. 4121. 

Empire Marketing Board. "Note on the Work and Finance of the Board and Statement of 

Research and Other Grants Approved by the Secretary of State for Dominion Affairs 

from July, 1926, to March 31st, 1930.” PP, 1930, XXV, Cmd. 3637. 



 

236 

 

Hamilton, Lord George Francis, Mesopotamia Commission. "Report of the Commission 

appointed by act of Parliament to Inquire into the Operations of War in Mesopotamia", 

PP, 1918, XVI, Cd. 8610. 

“Miscellaneous No. 6 (1920). Economic Conditions in Central Europe (II) Appendix 1: Report on 

the Pound for Pound Scheme", 1920, PP, Vol. 51, Cmd. 641, 50. 

“Third Report of the Board of Agriculture for Scotland Being for the Year Ended 31st December 

1914,” PP, 1916, VII, Cd. 7899, 31. 

 

League of Nations Publications and Reports  

Health Organization Permanent Commission on Biological Standardization, Report of the 

Conference on Vitamin Standards (London, June 17th to 20th, 1931) (Geneva, 1931). 

League of Nations Mixed Committee on the problem of Nutrition, The Problem of Nutrition Vol 2: 

Report on the Physiological Basis of Nutrition Drawn by the Technical Commission of the Health 

Committee (Geneva, 1936). 

 

Newspapers and Periodicals 

Aberdeen University Review 

American Relief Administration Bulletin 

Nutrition Abstracts and Reviews 

Punch 

The Chemist and Druggist 

The Lancet 

The Times 

Science  

 

Published Primary Sources 



 

237 

 

American Relief Administration. Three Years Work of the American Relief Administration in 

Austria. Vienna, Austria: [J. Weiner], 1922.  

Amery, Leopold Stennett. My Political Life: War and Peace, 1914-1929. Hutchinson, 1953. 

Benedict, Francis G. “Race: A Factor in Human Metabolism.” Proceedings of the American 

Philosophical Society 78, no. 1 (1937): 101–10. 

Benedict, Francis Gano, and Edward Provan Cathcart. Muscular Work: A Metabolic Study with 

Special Reference to the Efficiency of the Human Body as a Machine. Carnegie 

institution of Washington, 1913. 

Birk, “V. Pirquet: System der Ernährung”, Monatsschrift für Kinderheilkunde. v.16 1919, 4. 

Bland Sutton, John. “Rickets in Monkeys, Lions, Bears, and Birds.” Journal of Comparative 

Medicine and Surgery, no. 10 (1889): 1–29. 

Boyd Or, John. As I Recall. Doubleday, 1967. 

———. The White Man’s Dilemma; Food and the Future. London: Allen and Unwin, 1953. 

———. What Science Stands For. Freeport, N. Y.: Books for Libraries Press, 1937. 

Boyd Orr, John and Scherbaloff, Helen. Minerals in Pastures and Their Relation to Animal 

Nutrition. Lewis, 1929. 

Cathcart, Edward Provan. “Method of Estimating Energy Expenditure by Indirect 

Calorimetry.” Journal of the Royal Army Medical Corps 31, no. 5 (November 1, 1918): 

339–52.  

——— The Physiology of Protein Metabolism,. Monographs on Biochemistry. London: 

Longmans, Green and Co., 1912.  

Cathcart, Edward Provan, and Baron John Boyd Orr. The Energy Expenditure of the Infantry 

Recruit in Training. H.M. Stationery Office, 1919. 

Cathcart, Edward Provan, Bedale, E. M., and Blair, M. B. “The Physique of Women in Industry: 

A Contribution towards the Determination of the Optimum Load.” London: Medical 

Research Council, Industrial Fatigue Research Board, 1927. 

Chick, Harriette. “Clemens Pirquet and His Work: Director of the Vienna University Kinder-

Klinik, 1911-1929.” The Lancet, Volume 1, Issue 5508, 213, no. 5508 (March 23, 1929): 

624–26. 

———. “Study of Rickets in Vienna 1919-1922.” Medical History 20, no. 1 (January 1976): 41–51. 



 

238 

 

Chick, Harriette, and Elsie J. Dalyell. “Observations On The Influence Of Foods Rich In 

Accessory Factors In Stimulating Development In Backward Children.” The British 

Medical Journal 2, no. 3182 (1921): 1061–66. 

Chick, Harriette, and E. Margaret Hume. “The Distribution in Wheat, Rice, and Maize Grains of 

the Substance, the Deficiency of Which in a Diet Causes Polyneuritis in Birds and Beri-

Beri in Man.” Proceedings of the Royal Society of London. Series B, Containing Papers of 

a Biological Character 90, no. 624 (1917): 44–60. 

———. “The Effect of Exposure to Temperatures at or above 100 Degrees C. Upon the 

Substance (Vitamine) Whose Deficiency in a Diet Causes Polyneuritis in Birds and Beri-

Beri in Man.” Proceedings of the Royal Society of London. Series B, Containing Papers of 

a Biological Character 90, no. 624 (1917): 60–68. 

Chick, Harriette, Margaret Hume, and Marjorie MacFarlane. War on Disease: A History of the 

Lister Institute. Andre Deutsch Limited, 1971. 

Cuthbertson, David Paton, and Rowett Research Institute. Progress in Nutrition and Allied 

Sciences: Being a Contribution Marking the First Fifty Years of the Rowett Research 

Institute. Oliver & Boyd, 1963. 

Dale, Henry. “Chemical Ideas in Medicine and Biology.” Science 80, no. 2077 (1934): 343–49. 

Davidson, L. S. P., and I. Leitch. “The Nutritional Anaemias of Man and Animals.” Nutrition 

Abstracts and Reviews 3 (1934): 901–30. 

“Deficiency Diseases in Vienna.” The British Medical Journal 1, no. 3092 (1920): 477–78. 

Elliot, Walter. “Preface.” The Empire Journal of Experimental Agriculture 1 (1933): 2. 

———. “The Work of the Empire Marketing Board.” Journal of the Royal Society of Arts 79, no. 

4101 (1931): 736–48. 

Elton, Charles S. (Charles Sutherland). Animal Ecology. New York, Macmillan Co., 1927.  

Findlay, Leonard. “The Present-Day Conditions - Social, Medical and Political - in Vienna.” 

Glasgow Medical Journal XCVI, no. 4 (October 1921): 193–221. 

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 University Press, 1931.  

Funk, Casmir. “The Etiology of the Deficiency Diseases.” The Journal of State Medicine XX (1912): 

341–68. 



 

239 

 

Gray, L. C., O. E. Baker. Land Utilization and the Farm Problem. Miscellaneous Publication / 

United States Department of Agriculture, No. 97. Washington, D.C.: U.S. Dept. of 

Agriculture, 1930. 

“Gesellschaft für Innere Medizin und Kinderheilkunde in Wien, Pädiatrische Sektion. Sitzung 

vom 13.'März 1919. (Offizielles Protokoll)”. Wiener Medizinische Wochenschrift v. 69 1919. 

Page 1478-1484 

Hehir, Patrick. Alcohol: Its Moral, Physical, and Social Effects (Being a Lecture Addressed to the 

Memebrs of St. George’s Church Parochial Guild). Madras: Lawrence Asylum Press, 

1891. 

———. “Effects of Chronic Starvation During the Siege of Kut.” British Medical Journal 1, no. 

3205 (June 3, 1922): 865–68. 

———. Popular Lectures on Malaria in India. Madras: Higginbotham, 1911. 

———. Prevention of Disease and Inefficiency, with Special Reference to Indian Frontier Warfare. 2nd 

ed. Allahabad: Medical Heritage Library, 1911.  

———. The Medical Profession in India. London: H. Frowde and Hodder & Stoughton, 1923. 

———. The Rudiments of Sanitation for Indian Schools: With a Section on Diseases and Injuries & 

Accidents. Calcutta: Thacker, Spink, 1891.  

Heussler, J., E. Mayerhofer, Frau R. Miari, E. Nobel, Franz Oberleitner, Cl. Pirquet, R. 

Schneeweiss, R. Wagner, and C. Pirquet, eds. “Review: The ‘Nem’ System Of Nutrition.” 

The British Medical Journal 2, no. 3122 (1920): 666–67. 

Hopkins, Frederick Gowland, Harriette Chick, Lister Institute of Preventive Medicine, and 

Medical Research Council (Great Britain). Report on the Present State of Knowledge of 

Accessory Food Factors (Vitamins). H. M. Stationery Off., 1924. 

Kellner, Oscar Johann. The Scientific Feeding of Animals. Translated by William Goodwin. New 

York: The Macmillan Company, 1910. 

Leith, Isabella. “Commonwealth Bureau of Animal Nutrition.” In Progress in Nutrition and Allied 

Sciences, edited by David Paton Cuthbertson, 381–89. Edinburgh: Oliver & Boyd, 1963. 

McCarrison, Robert. The Etiology of Endemic Goitre. The Milroy Lectures Delivered at the Royal 

College of Physicians in January, 1913. London: John Bale, Sons & Danielsson, 1913. 

McCay, David. "Investigations into the Jail Dietaries of the United Provinces with Some 

Observations on the Influence of Dietary on the Physical Development and Well-Being 

of the People of the United Provinces." Scientific Memoirs by Officers of the Medical and 



 

240 

 

Sanitary Departments of the Government of India 48. Calcutta: Superintendent Government 

Printing, India, 1911. 

———. "Investigations on Bengal Jail Dietaries." Scientific Memoirs by Officers of the Medical and 

Sanitary Departments of the Government of India 37. Calcutta: Superintendent Government 

Printing, India, 1910. 

Medical research committee and Lister Institute of Preventive Medicine, Report on the Present 

State of Knowledge Concerning Accessory Food Factors (Vitamines), Special Report Series No. 

38 (Oxford: Univ. press, 1919). 

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) 

Ministry of Social Affairs. Malnutrition and Starvation in Western Netherlands ; September 1944 

- July 1945. Edited by G. C. E. Burger. The Hague: General State Printing Office, 1948. 

Moberly, F. J. (Frederick James). The Campaign in Mesopotamia 1914-1918. London: H.M. 

Stationery Office, 1923. 

Passmore, R., R. A. Peters, and H. M. Sinclair. “On Catatorulin. A New Method of Comparing 

the Oxidative Factor in Vitamin B(1) Concentrates.” The Biochemical Journal 27, no. 3 

(1933): 842–50. 

Poulsson, Edvard. “The Quantitative Determination of Vitamin D.” Biochemical Journal 22, no. 1 

(1928): 135–41. 

Summerson, William H. “A Simplified Test-Tube Photoelectric Colorimeter, and the Use of the 

Photoelectric Colorimeter in Colorimetric Analysis.” Journal of Biological Chemistry 130, 

no. 1 (September 1, 1939): 149–66. 

“The Food Of Europe.” The British Medical Journal 2, no. 3072 (November 15, 1919): 640–41. 

“The Investigation Of Nutrition. Attempt To Standardize Methods.” The British Medical 

Journal 1, no. 4437 (1946): 96–98. 

The Rowett Research Institute. Collected Papers. 1925-1939 

Theiler, Arnold, and John Boyd-Orr. “The Health and Nutrition of Animals: Reports.” Council 

for Scientific and Industrial Research, no. 10. Melbourne: Council for Scientific and 

Industrial Research, 1929. 

Violle, H., and Theodore C. Merrill. “Recent Applications of the Principles of Nutrition.” 

American Journal of Public Health XII, no. 7 (July 1922): 568–74. 



 

241 

 

Von Pirquet, Clemens. An Outline of the Pirquet System of Nutrition. (Philadelphia, Saunders, 

1922). 

———.“Milch von höherem Fettgehalte: System der Ernährung. XX. Mitteilung,” Z. Kinder-

Heilk. Zeitschrift für Kinderheilkunde 43, no. 4–5 (1927): 457–61. 

———.System der Ernährung. Berlin, Julius-Springer,(1917– 1920) 

———.Volksgesundheit im Krieg, Wirtschafts- und Sozialgeschichte des Weltkrieges. Österreichische 

und ungarische Serie (Wein, New Haven: Hölder-Pichler-Tempsky; Yale University 

Press, 1926). 

Willcox, W. H. “The Treatment and Management Of Diseases Due To Deficiency Of Diet: 

Scurvy And Beri-Beri.” The British Medical Journal 1, no. 3081 (1920): 73–77. 

Zuntz, Nathan, et al. Höhenklima und Bergwanderungen in ihrer Wirkung auf den Menschen. 

Deutsches Verlagshaus Bong & Co., 1906. 

 

Secondary Sources 

Adams, Matthew Lloyd. “Herbert Hoover and the Organization of the American Relief Effort in 

Poland (1919-1923).” European Journal of American Studies 4, no. 4–2 (September 20, 2009). 

Ajana, Btihaj. “Digital Health and the Biopolitics of the Quantified Self.” Digital Health 3 

(January 1, 2017). 

Alder, Ken. “Introduction.” Isis 98, no. 1 (March 1, 2007): 80–83.. 

———. The Measure of All Things: The Seven-Year Odyssey and Hidden Error That Transformed the 

World. New York: Free Press, 2002. 

Allen, Robert C. “The Nitrogen Hypothesis and the English Agricultural Revolution: A 

Biological Analysis.” The Journal of Economic History 68, no. 1 (March 2008): 182–210. 

Ankeny, Rachel, and Sabina Leonelli. “What’s so Special about Model Organisms?” Studies in 

History and Philosophy of Science Part A, Model-Based Representation in Scientific 

Practice, 42, no. 2 (June 2011): 313–23. 

Anker, Peder. Imperial Ecology: Environmental Order in the British Empire, 1895-1945. Harvard 

University Press, 2009. 

Apple, Rima. Vitamania: Vitamins in American Culture. Rutgers University Press, 1996. 



 

242 

 

Arnold, David. Science, Technology and Medicine in Colonial India. Cambridge University Press, 

2000. 

———. “The ‘discovery’ of Malnutrition and Diet in Colonial India.” Indian Economic & Social 

History Review 31, no. 1 (March 1, 1994): 1–26. 

Atia, Nadia. World War I in Mesopotamia: The British and the Ottomans in Iraq. Bloomsbury 

Publishing, 2015. 

Atkins, Peter J. “Food and the Empire Marketing Board in Britain, 1926-1933.” In The Diffusion of 

Food Culture in Europe from the Late Eighteenth Century to the Present Day, edited by D. J. 

Oddy and L. Petráňová, 248–55. Academia Press, 2005. 

———. “Fattening Children or Fattening Farmers? School Milk in Britain, 1921–19411.” The 

Economic History Review 58, no. 1 (February 1, 2005): 57–78. 

Austoker, Joan and Linda Bryder (editors). Historical Perspectives on the Role of the MRC: Essays in 

the History of the Medical Research Council of the United Kingdom and Its Predecessor, the 

Medical Research Committee, 1913-1953. Oxford University Press, 1989. 

Bangham, Derek. A History of Biological Standardization: The Characterization and Measurement of 

Complex Molecules Important in Clinical and Research Medicine : Contributions from the UK 

1900-1995 : What, Why, How, Where and by Whom. London: D.R. Bangham with the 

assistance of the Society for Endocrinology, 1999. 

Barona, Josep L. The Rockefeller Foundation, Public Health and International Diplomacy, 1920–1945. 

Routledge, 2015. 

——— From Hunger to Malnutrition : The Political Economy of Scientific Knowledge in Europe, 1818-

1960. New York: I.E. Peter Lang, 2012. 

Bashford, Alison. Global Population: History, Geopolitics, and Life on Earth. Columbia University 

Press, 2014. 

Baughan, Emily. “International Adoption and Anglo-American Internationalism, c.1918–1925.” 

Past & Present 239, no. 1 (May 1, 2018): 181–217.  

Beattie, James, Edward Melillo, and Emily O’Gorman (editors). Eco-Cultural Networks and the 

British Empire: New Views on Environmental History. Bloomsbury Publishing, 2015. 

Bergen, Werner G. “Contribution of Research with Farm Animals to Protein Metabolism 

Concepts: A Historical Perspective.” The Journal of Nutrition 137, no. 3 (March 1, 2007): 

706–10. 



 

243 

 

Beuchelt, Tina D., and Detlef Virchow. “Food Sovereignty or the Human Right to Adequate 

Food: Which Concept Serves Better as International Development Policy for Global 

Hunger and Poverty Reduction?” Agriculture and Human Values 29 (2012): 259–273. 

Birn, Anne-Emanuelle. Marriage of Convenience: Rockefeller International Health and Revolutionary 

Mexico. University of Rochester Press, 2006. 

Blakestad, Nancy L. “King’s College of Household and Se3ocial Science and the Origins of 

Dietetics Education.” In Nutrition in Britain: Science, Scientists, and Politics in the Twentieth 

Century, edited by David F. Smith, 75–98. Routledge, 1997. 

Borowy, Iris. Coming to Terms with World Health: The League of Nations Health Organization 1921-

1946. Peter Lang, 2009. 

Brassley, Paul. “Agricultural Research in Britain, 1850–1914: Failure, Success and 

Development.” Annals of Science 52, no. 5 (September 1, 1995): 465–80. 

Bresalier, Michael. “From Healthy Cows to Healthy Humans: Integrated Approaches to World 

Hunger, 1930–1965.” In One Health and Its Histories: Animals and the Shaping of Modern 

Medicine, edited by Abigail Woods, Michael Bresalier, Angela Cassidy, and Rachel 

Mason Dentinger, 119–60. Palgrave Macmillan, 2018. 

Brown, E. Richard. “Public Health in Imperialism:  Early Rockefeller Programs at Home and 

Abroad.” American Journal of Public Health 66, no. 9 (September 1976): 897–903. 

Brunsson, Nils, and Bengt Jacobson. A World of Standards. Oxford University Press, 2002. 

Busch, Lawrence. Standards: Recipes for Reality. MIT Press, 2011. 

Buxton, Hilary R. “Disabled Empire: Race, Rehabilitation, and the Politics of Healing Non-

White Colonial Soldiers, 1914-1940.” Ph.D. Thesis, Rutgers The State University of New 

Jersey, School of Graduate Studies, 2018.  

Cabanes, Bruno. The Great War and the Origins of Humanitarianism, 1918–1924. Cambridge 

University Press, 2013. 

Chambers, Jonathan David, and G. E. Mingay. The Agricultural Revolution, 1750-1880. Schocken 

Books, 1966. 

Chambers, Robert, Arnold Pacey, and Lori Ann Thrupp. Farmer First: Farmer Innovation and 

Agricultural Research. London: Intermediate Technology Publications, 1989. 

Chesney, Russell W., and Gail Hedberg. “Metabolic Bone Disease in Lion Cubs at the London 

Zoo in 1889: The Original Animal Model of Rickets.” Journal of Biomedical Science 17 

Supplement 1 (August 24, 2010): S36. 



 

244 

 

Churchman, G. Jock, and Edward R. Landa, eds. The Soil Underfoot: Infinite Possibilities for a 

Finite Resource. CRC Press, 2014. 

Clarkson, Leslie, and Margaret Crawford. Feast and Famine: Food and Nutrition in Ireland 1500-

1920. Oxford University Press, 2001. 

Clavin, Patricia. “The Austrian Hunger Crisis and the Genesis of International Organization 

after the First World War.” International Affairs 90, no. 2 (2014): 265–78. 

Coates, Jennifer. “Build It Back Better: Deconstructing Food Security for Improved 

Measurement and Action.” Global Food Security 2, no. 3 (September 1, 2013): 188–94.  

Cohn, Bernard S. Colonialism and Its Forms of Knowledge: The British in India. Princeton University 

Press, 1996. 

Collins, Edward John T., and Joan Thirsk. The Agrarian History of England and Wales. Cambridge 

University Press, 2000. 

Coote, Colin. A Companion of Honour: The Story of Walter Elliot. Collins, 1965. 

Cox, Mary Elizabeth. “L’indice Pelidisi (1920-1921). Une Réévaluation Contemporaine d’un 

Indicateur Nutritif Oublié.” In Les Fronts Intérieurs Européens : L’arrière En Guerre (1914-

1920), 179–96. Presses universitaires de Rennes, 2018. 

———. Hunger in War and Peace: Women and Children in Germany, 1914-1924. Oxford 

Historical Monographs. Oxford, New York: Oxford University Press, 2019. 

Cox, Pamela. “Compulsion, Voluntarism, and Venereal Disease: Governing Sexual Health in 

England after the Contagious Diseases Acts.” Journal of British Studies 46, no. 1 (2007): 

91–115. 

Crawford, Elisabeth. Nationalism and Internationalism in Science, 1880-1939: Four Studies of 

the Nobel Population. Cambridge University Press, 2002. 

Cullather, Nick. “The Foreign Policy of the Calorie.” The American Historical Review 112, no. 2 

(April 1, 2007): 337–64. 

———. The Hungry World. Harvard University Press, 2011. 

Daston, Lorraine. “Introduction: The Coming Into Being of Scientific Objects.” In Biographies of 

Scientific Objects, 1–15. Chicago: University of Chicago Press, 2000. 

Davidson, Neil. “The Scottish Path to Capitalist Agriculture 3: The Enlightenment as the Theory 

and Practice of Improvement.” Journal of Agrarian Change 5, no. 1 (January 1, 2005): 1–72. 



 

245 

 

Davis, Belinda J. Home Fires Burning: Food, Politics, and Everyday Life in World War I Berlin. Chapel 

Hill: The University of North Carolina Press, 2000. 

Day, Harry. “Elmer Verner McCollum: Biographical Memoir.” In Biographical Memoirs of the 

National Academy of Sciences, 45:263–335. Washington D.C.: National Acadmy of Sciences, 

1974.  

DeJager, Timothy. “Pure Science and Practical Interests: The Origins of the Agricultural 

Research Council, 1930-1937.” Minerva 31, no. 2 (1993): 129–50. 

Dirks, Nicholas B. Castes of Mind: Colonialism and the Making of Modern India. Princeton 

University Press, 2011. 

Doan, Laura. “Sex Education and the Great War Soldier: A Queer Analysis of the Practice of 

‘Hetero’ Sex.” Journal of British Studies vol 51, no. 3 (2012): 641–63. 

Durbach, Nadja. “The Politics of Provisioning: Feeding South Asian Prisoners During the First 

World War.” War & Society 37, no. 2 (April 3, 2018): 75–90.  

Egerton, Frank N. “Understanding Food Chains and Food Webs, 1700–1970.” The Bulletin of the 

Ecological Society of America 88, no. 1 (2007): 50–69. 

Ewin, Jeannette. Fine Wines & Fish Oil: The Life of Hugh Macdonald Sinclair. Oxford University 

Press, 2001. 

Fara, Patricia. A Lab of One’s Own: Science and Suffrage in the First World War. New York, NY: 

Oxford University Press, 2018. 

Farley, John. To Cast Out Disease: A History of the International Health Division of Rockefeller 

Foundation (1913-1951). Oxford University Press, 2003. 

Finlay, Mark Russell. “Science, Practice and Politics: German Agricultural Experiment Stations 

in the Nineteenth Century.” Ph.D. Thesis, Iowa State University, 1992. 

———. “Transnational Exchanges of Agricultural Scientific Thought from the Morrill Act 

through the Hatch Act.” In Science as Service: Establishing and Reformulating American 

Land-Grant Universities, 1865–1930, 33–61. University of Alabama Press, 2015. 

Fitzgerald, Gerard J. “The Chemist’s War: Edgewood Arsenal, the First World War, and the 

Birth of a Militarized Environment.” In Environmental Histories of the First World War, 

edited by J. R. McNeill, Martin Schmid, Richard P. Tucker, and Tait Keller, 62–96. 

Cambridge: Cambridge University Press, 2018.  



 

246 

 

Forclaz, Amalia Ribi. “Agriculture, American Expertise, and the Quest for Global Data: Leon 

Estabrook and the First World Agricultural Census of 1930.” Journal of Global History 11, 

no. 1 (March 2016): 44–65.  

Gardner, Nikolas. The Siege of Kut-al-Amara: At War in Mesopotamia, 1915-1916. Indiana 

University Press, 2014. 

Gradmann, Christoph, and Jonathan Simon, ed. Evaluating and Standardizing Therapeutic Agents, 

1890–1950. London: Palgrave Macmillan UK, 2010.  

Gratzer, Walter. Terrors of the Table : The Curious History of Nutrition. Oxford, GBR: Oxford 

University Press, UK, 2005.  

Hall, Catherine. Civilising Subjects: Metropole and Colony in the English Imagination 1830-1867. 

University of Chicago Press, 2002. 

Hall, Lesley A. Sex, Gender and Social Change in Britain since 1880. Macmillan, 2012. 

Harley, John Brian. The New Nature of Maps : Essays in the History of Cartography. Baltimore: Johns 

Hopkins University Press, 2001. 

Harrison, Mark. “Disease, Diplomacy and International Commerce: The Origins of International 

Sanitary Regulation in the Nineteenth Century.” Journal of Global History 1, no. 2 (2006): 

197–217. 

Henderson, John. A Life of Ernest Starling. (Oxford University Press, 2005). 

Hodge, Joseph Morgan. Triumph of the Expert: Agrarian Doctrines of Development and the Legacies 

of British Colonialism. Ohio University Press, 2007. 

Holmes, Frederic L. “The Old Martyr of Science: The Frog in Experimental Physiology.” Journal 

of the History of Biology 26, no. 2 (1993): 311–28. 

Holt-Giméénez, Eric, and Yi Wang. “Reform or Transformation? The Pivotal Role of Food 

Justice in the U.S. Food Movement.” Race/Ethnicity: Multidisciplinary Global Contexts 5, 

no. 1 (2011): 83–102.  

Horrocks, Sally M. “Quality Control and Research: The Role of Scientists in the British Food 

Industry 1870- 1939.” In The Origins and Development of Food Policies in Europe, edited by 

John Burnett and Derek J. Oddy, 130–45. Leicester University Press, 1994. 

Huber, Lara. “From Stability to Validity: How Standards Serve Epistemic Ends.” In Philosophy of 

Science: Between the Natural Sciences, the Social Sciences, and the Humanities, edited by 

Alexander Christian, David Hommen, Nina Retzlaff, and Gerhard Schurz, 187–201. 



 

247 

 

European Studies in Philosophy of Science. Cham: Springer International Publishing, 

2018.  

Huxley, R. R., B. B. Lloyd, M. Goldacre, and H. A. Neil. “Nutritional Research in World War 2: 

The Oxford Nutrition Survey and Its Research Potential 50 Years Later.” The British 

Journal of Nutrition 84, no. 2 (August 2000): 247–51. 

Ingram, John. “A Food Systems Approach to Researching Food Security and Its Interactions 

with Global Environmental Change.” Food Security 3, no. 4 (December 1, 2011): 417–31.  

Johnson, Jeffrey Allan. The Kaiser’s Chemists: Science and Modernization in Imperial Germany. UNC 

Press Books, 1990. 

Johnson, Robert. The Great War and the Middle East: A Strategic Study. Oxford University Press, 

2016. 

Jones, Peter M. Agricultural Enlightenment: Knowledge, Technology, and Nature, 1750-1840. Oxford 

University Press, 2016. 

Kamminga, Harmke. “Vitamins and the Dynamics of Molecularization: Biochemistry, Policy 

and Industry in Britain, 1914–1939.” In Molecularizing Biology and Medicine: New Practices 

and Alliances, 1920s to 1970s, edited by Soraya de Chadarevian and Harmke Kamminga, 

83–106. Amsterdam: Harwood Press, 1998. 

Kamminga, Harmke, and Andrew Cunningham, eds. The Science and Culture of Nutrition, 1840-

1940. Rodopi, 1995. 

Kay, H. D. “Baron Boyd Orr of Brechin Mearns, 1880-1971.” Biographical Memoirs of Fellows of the 

Royal Society 18 (November 1, 1972): 43–81. 

Kennedy, Dane. “The Boundaries of Oxford’s Empire.” The International History Review 23, no. 3 

(2001): 604–22. 

Kennedy, Paul. “The Imperial Mind: A Historian’s Education in the Ways of Empire.” The 

Atlantic, January 2008. http://www.theatlantic.com/magazine/archive/2008/01/the-

imperialmind/ 306566. 

Kenny, Glen P., Sean R. Notley, and Daniel A. Gagnon. “Direct Calorimetry: A Brief Historical 

Review of Its Use in the Study of Human Metabolism and Thermoregulation.” European 

Journal of Applied Physiology 117 (2017): 1765–85.  

Kerbl, R. “50 Jahre Österreichische Gesellschaft Für Kinder- Und Jugendheilkunde (ÖGKJ),” 

Monatsschrift Kinderheilkunde, 160, no. 9 (September 1, 2012): 825–26. 



 

248 

 

Kiple, Kenneth F., and Kriemhild Coneè Ornelas. The Cambridge World History of Food. 

Cambridge University Press, 2000. 

Kirk, Robert G. W. “A Brave New Animal for a Brave New World.” Isis 101, no. 1 (March 2010): 

62–94. 

———. “‘Wanted-Standard Guinea Pigs’: Standardisation and the Experimental Animal Market 

in Britain ca. 1919-1947.” Studies in History and Philosophy of Science Part C :Studies in 

History and Philosophy of Biological and Biomedical Sciences 39, no. 3 (September 

2008): 280–91.  

Kodicek, E. “The Story of Vitamin D for Vitamin to Hormone.” The Lancet, Volume 1, Issue 7853, 

303, no. 7853 (March 2, 1974): 325–29.  

Kohler, Robert E. Landscapes and Labscapes: Exploring the Lab-Field Border in Biology. University of 

Chicago Press, 1979. 

———. Lords of the Fly: Drosophila Genetics and the Experimental Life. University of Chicago Press, 

1994. 

Korem, Tal, David Zeevi, Jotham Suez, Adina Weinberger, Tali Avnit-Sagi, Maya Pompan-

Lotan, Elad Matot, et al. “Growth Dynamics of Gut Microbiota in Health and Disease 

Inferred from Single Metagenomic Samples.” Science 349, no. 6252 (September 4, 2015): 

1101–6. 

Lampland, Martha, and Susan Leigh Star, eds. Standards and Their Stories: How Quantifying, 

Classifying, and Formalizing Practices Shape Everyday Life. Ithaca, NY: Cornell University 

Press, 2008. 

Landecker, Hannah. “Immortality, In Vitro: A History of the HeLa Cell Line.” In Biotechnology 

and Culture : Bodies, Anxieties, Ethics, edited by Paul Brodwin, 53–72. Bloomington : 

Indiana University Press, 2000. 

Langthaler, Ernst. “Dissolution before Dissolution.” In Environmental Histories of the First World 

War, edited by J. R. McNeill, Martin Schmid, Richard P. Tucker, and Tait Keller, 38–61. 

Cambridge: Cambridge University Press, 2018.  

Lansbury, Coral. The Old Brown Dog: Women, Workers, and Vivisection in Edwardian England. 

Madison, Wis: Univ of Wisconsin Press, 1985. 

Laqua, Daniel. Internationalism Reconfigured: Transnational Ideas and Movements Between the World 

Wars. I.B.Tauris, 2011. 

Latour, Bruno. “On the Partial Existence of Existing and Nonexisting Objects.” In Biographies of 

Scientific Objects, edited by Lorraine Daston, 247–69. University of Chicago Press, 2000. 



 

249 

 

Latour, Bruno, and Steve Woolgar. Laboratory Life: The Construction of Scientific Facts. Princeton 

University Press, 1986. 

Lawson, Joseph. “The Chinese State and Agriculture in an Age of Global Empires, 1880-1949.” 

In Eco-Cultural Networks and the British Empire : New Views on Environmental History. 

London ; New York: Bloomsbury Academic, 2015. 

Lee, David. Stanley Melbourne Bruce : Australian Internationalist. New York: Continuum, 2010. 

Leff, Laurel. Well Worth Saving: American Universities’ Life-and-Death Decisions on Refugees from 

Nazi Europe. Yale University Press, 2019. 

Leonelli, Sabina. “Growing Weed, Producing Knowledge An Epistemic History of Arabidopsis 

Thaliana.” History and Philosophy of the Life Sciences 29, no. 2 (2007): 193–223. 

Levenstein, Harvey. Fear of Food: A History of Why We Worry about What We Eat. Chicago: 

University of Chicago Press, 2012.  

Levine, Philippa. The British Empire: Sunrise to Sunset. Routledge, 2013. 

———. “‘Walking the Streets in a Way No Decent Woman Should’: Women Police in World 

War I.” The Journal of Modern History 66, no. 1 (1994): 34–78. 

Lloyd-Jones, Naomi, and Margaret Scull. Four Nations Approaches to Modern “British” History: A 

(Dis)United Kingdom? Springer, 2017. 

Lorimer, Jamie. “Gut Buddies: Multispecies Studies and the Microbiome.” Environmental 

Humanities 8, no. 1 (May 1, 2016): 57–76. 

Lupton, Deborah. The Quantified Self: A Sociology of Self-Tracking. Cambridge, United Kingdom: 

Polity, 2016. 

 

Lynch, Michael E. “Sacrifice and the Transformation of the Animal Body into a Scientific Object: 

Laboratory Culture and Ritual Practice in the Neurosciences.” Social Studies of Science 18, 

no. 2 (May 1, 1988): 265–89. 

Maat, H. “The History and Future of Agricultural Experiments.” Wageningen Journal of Life 

Sciences, Technography and Interdisciplinarity: Performance, Practices and Experiments, 57, no. 

3 (February 1, 2011): 187–95.  

MacLeod, Roy, and Jeffrey A. Johnson, eds. Frontline and Factory: Comparative Perspectives on the 

Chemical Industry at War, 1914-1924. Dordrecht: Springer, 2006. 



 

250 

 

Malhotra, Ashok. “Race, Diet, and Class: Robert McCarrison Laboratory Rat Experiments in 

Coonoor, 1925–27.” Food Studies: An Interdisciplinary Journal 9, no. 1 (January 2019): 17–

27. 

Mani, Nikolaus. “Die Wissenschaftliche Ernährungslehre Im 19. Jahrhundert.” In Ernährung 

Und Ernährungslehre Im 19. Jahrhundert: Vorträge e. Symposiums Am 5. u. 6. Jan. 1973 in 

Frankfurt Am Main, edited by Walter Artelt, Edith Heischkel, and Fritz Thyssen-Stiftung, 

22–75. Studien Zur Medizingeschichte Im Neunzehnten Jahrhundert, Bd. 6. Göttingen: 

Vandenhoeck & Ruprecht, 1976. 

Marcus, Alan I. Science as Service: Establishing and Reformulating American Land-Grant Universities, 

1865–1930. Tuscaloosa: University of Alabama Press, 2015. 

Marshall, Dominique. “The 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.” The International Journal of Children’s Rights 7, no. 2 (1999): 103–48. 

McLean, J. A., and G. Tobin. Animal and Human Calorimetry. Cambridge, UK: Cambridge 

University Press, 2007. 

Mechlem, Kerstin. “Food Security and the Right to Food in the Discourse of the United 

Nations.” European Law Journal 10, no. 5 (2004): 631–48. 

Mintz, Sidney Wilfred. Sweetness and Power: The Place of Sugar in Modern History. New York: 

Penguin Books, 1986. 

Mitchell, Daniel Jon, Eran Tal, and Hasok Chang. “The Making of Measurement: Editors’ 

Introduction.” Studies in History and Philosophy of Science Part A, The Making of 

Measurement, 65–66 (October 1, 2017): 1–7. 

Mitman, Gregg, and Anne Fausto-Sterling. “Whatever Happened to Planaria? C. M. Child and 

the Physiology of Inheritance.” In The Right Tools for the Job: At Work in Twentieth-Century 

Life Sciences, edited by Adele Clarke and Joan H. Fujimura, 172–97. Princeton, N.J: 

Princeton University Press, 1992. 

Mittendorfer, Bettina, Samuel Klein, and Luigi Fontana. “A Word of Caution against Excessive 

Protein Intake.” Nature Reviews Endocrinology 16, no. 1 (January 2020): 59–66. 

Mosby, Ian. “Administering Colonial Science: Nutrition Research and Human Biomedical 

Experimentation in Aboriginal Communities and Residential Schools, 1942–1952.” 

Histoire Sociale/Social History 46, no. 1 (July 12, 2013): 145–72. 

Nash, Linda. “Purity and Danger: Historical Reflections on the Regulation of Environmental 

Pollutants.” Environmental History 13, no. 4 (2008): 651–58. 



 

251 

 

Nestle, Marion. “Food Lobbies, the Food Pyramid, and U.S. Nutrition Policy.” International 

Journal of Health Services 23, no. 3 (July 1, 1993): 483–96.  

———. Food Politics: How the Food Industry Influences Nutrition and Health. Berkeley, California: 

University of California Press, 2013. 

Neswald, Elizabeth. “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 43, no. 1 (February 1, 2013): 1–40. 

Neswald, Elizabeth, David F. Smith, and Ulrike Thoms, eds. Setting Nutritional Standards: 

Theory, Policies, Practices. Suffolk: Boydell & Brewer, 2017. 

Norrby, Erling. “Yellow Fever and Max Theiler: The Only Nobel Prize for a Virus Vaccine.” The 

Journal of Experimental Medicine 204, no. 12 (November 26, 2007): 2779–84. 

Oddy, Derek J. From Plain Fare to Fusion Food: British Diet from the 1890s to the 1990s. 

Woodbridge: Boydell Press, 2003. 

Olby, Robert. “Social Imperialism and State Support for Agricultural Research in Edwardian 

Britain.” Annals of Science 48, no. 6 (November 1, 1991): 509–26. 

Otter, Chris. Diet for a Large Planet: Industrial Britain, Food Systems and World Ecology. Chicago: 

University of Chicago Press, 2020. 

Otter, Chris, Alison Bashford, John L. Brooke, Fredrik Albritton Jonsson, and Jason M. Kelly. 

“Roundtable: The Anthropocene in British History.” Journal of British Studies 57, no. 3 

(July 2018): 568–96. 

Overton, Mark. Agricultural Revolution in England: The Transformation of the Agrarian Economy 

1500-1850. Cambridge University Press, 1996. 

Palladino, Paolo. “The Political Economy of Applied Research: Plant Breeding in Great Britain, 

1910–1940.” Minerva 28, no. 4 (1990): 446–468. 

Panayi, Panikos. Spicing up Britain: The Multicultural History of British Food. London: Reaktion 

Books, 2008. 

Pascual, Mercedes, and Jennifer A. Dunne. Ecological Networks: Linking Structure to Dynamics in 

Food Webs. Oxford University Press, USA, 2006. 

Pauly, Philip J. Controlling Life: Jacques Loeb & the Engineering Ideal in Biology. Oxford University 

Press, 1987. 



 

252 

 

Pawley, Emily. “Accounting with the Fields: Chemistry and Value in Nutriment in American 

Agricultural Improvement, 1835–1860.” Science as Culture 19, no. 4 (December 1, 2010): 

461–82.  

———. “‘The Balance-Sheet of Nature’: Calculating the New York Farm, 1820–1860.” Ph.D. 

Thesis, University of Pennsylvania, 2009. 

Petersen, Klaus, John Stewart, and Michael Kuur Sørensen, eds. American Foundations and the 

European Welfare States. Odense: University Press of Southern Denmark, 2013. 

Pietsch, Tamson. Empire of Scholars: Universities, Networks and the British Academic World, 1850-

1939. Manchester, UK: Manchester University Press, 2015. 

Porter, Bernard. The Absent-Minded Imperialists: Empire, Society, and Culture in Britain. Oxford, 

UK: Oxford University Press, 2006. 

Price, Catherine. Vitamania: Our Obsessive Quest for Nutritional Perfection. New York: Penguin 

Press, 2015. 

Proctor, Tammy M. “An American Enterprise? British Participation in US Food Relief 

Programmes (1914–1923).” First World War Studies 5, no. 1 (January 2, 2014): 29–42. 

Rabinbach, Anson. The Human Motor: Energy, Fatigue, and the Origins of Modernity. Berkley, 

California: University of California Press, 1992. 

Rader, Karen Ann. Making Mice: Standardizing Animals for American Biomedical Research, 1900-

1955. Princeton, New Jersey: Princeton University Press, 2004. 

Rappaport, Erika. A Thirst for Empire: How Tea Shaped the Modern World. Princeton, New Jersey: 

Princeton University Press, 2017. 

Reijnen, Carlos, and Marleen Rensen, editors. European Encounters: Intellectual Exchange and the 

Rethinking of Europe 1914-1945. New York: Rodopi, 2014. 

Renzaho, Andre M. N., and David Mellor. “Food Security Measurement in Cultural Pluralism: 

Missing the Point or Conceptual Misunderstanding?” Nutrition 26, no. 1 (January 1, 

2010): 1–9. 

Reynolds, Lawrence P., James J. Ireland, Joel S. Caton, Dale E. Bauman, and Teresa A. Davis. 

“Commentary on Domestic Animals in Agricultural and Biomedical Research: An 

Endangered Enterprise.” The Journal of Nutrition 139, no. 3 (March 2009): 427–28. 

Richards, Stewart. “The South-Eastern Agricultural College and Public Support for Technical 

Education, 1894-1914.” The Agricultural History Review 36, no. 2 (1988): 172–87. 



 

253 

 

Riley, Barry. The Political History of American Food Aid: An Uneasy Benevolence. New York: Oxford 

University Press, 2017. 

Ritvo, Harriet. The Animal Estate: The English and Other Creatures in the Victorian Age. Cambridge, 

Massachusetts: Harvard University Press, 1987. 

Roberts, Siân. “Exhibiting Children at Risk: Child Art, International Exhibitions and Save the 

Children Fund in Vienna, 1919–1923.” Paedagogica Historica 45, no. 1–2 (February 1, 

2009): 171–90. 

Robinson, Ronald Edward, John Gallagher, and Alice Denny. Africa and the Victorians: The 

Official Mind of Imperialism. Macmillan, 1961. 

Rogan, Eugene. The Fall of the Ottomans: The Great War in the Middle East 1914-1920. London: 

Penguin Books, 2016. 

Roseboom, Tessa, Susanne de Rooij, and Rebecca Painter. “The Dutch Famine and Its Long-

Term Consequences for Adult Health.” Early Human Development 82, no. 8 (August 

2006): 485–91. 

Rosenberg, Emily S. “Missions to the World: American Philanthropy Abroad.” In Charity, 

Philanthropy, and Civility in American History, edited by Lawrence J. Friedman and Mark 

D. McGarvie, 241–59. Cambridge, UK: Cambridge University Press, 2003. 

Rotramel, Seth Amiel. “International Health, European Reconciliation, and German Foreign 

Policy after the First World War, 1919–1927.” Ph.D. thesis, Georgetown University, 2010. 

Russell, Sir Edward John. A History of Agricultural Science in Great Britain, 1620-1954. London, 

UK: Allen & Unwin, 1966. 

Sasson, Tehila. “From Empire to Humanity: The Russian Famine and the Imperial Origins of 

International Humanitarianism.” Journal of British Studies 55, no. 3 (July 2016): 519–37. 

Sasson, Tehila, James Vernon, Miles Ogborn, Priya Satia, and Catherine Hall. “Britain and the 

World: A New Field?” Journal of British Studies 57, no. 4 (October 2018): 677–708. 

Schlaudt, Oliver, and Lara Huber, eds. Standardization in Measurement: Philosophical, Historical 

and Sociological Issues. London: Routledge, 2015. 

Scrinis, Gyorgy. Nutritionism: The Science and Politics of Dietary Advice. New York: Columbia 

University Press, 2015. 

Sealander, Judith. Private Wealth and Public Life: Foundation Philanthropy and the Reshaping of 

American Social Policy from the Progressive Era to the New Deal. Baltimore: Johns Hopkins 

University Press, 1997. 



 

254 

 

Sehrawat, Samiksha. Colonial Medical Care in North India: Gender, State, and Society, c. 1830-1920. 

New Delhi: Oxford University Press, 2013. 

Seikaly, Sherene. Men of Capital: Scarcity and Economy in Mandate Palestine. Palo Alto: Stanford 

University Press, 2015.  

Semba, Richard D. The Vitamin A Story: Lifting the Shadow of Death. Basel: Karger Medical and 

Scientific Publishers, 2012. 

Shapin, Steven. A Social History of Truth: Civility and Science in Seventeenth-Century England. 

Chicago: University of Chicago Press, 1994. 

Shapin, Steven, and Simon Schaffer. Leviathan and the Air-Pump: Hobbes, Boyle, and the 

Experimental Life. Princeton, New Jersey: Princeton University Press, 1985. 

Sharon, Tamar. “Self-Tracking for Health and the Quantified Self: Re-Articulating Autonomy, 

Solidarity, and Authenticity in an Age of Personalized Healthcare.” Philosophy & 

Technology 30, no. 1 (March 1, 2017): 93–121.  

Shave, Samantha A. “The Carnegie Dietary Survey of Interwar Britain.” Local Population Studies, 

no. 94 (2015): 71–79. 

Shmuely, Shira. “The Bureaucracy of Empathy: Vivisection and the Question of Animal Pain in 

Britain 1876-1912.” PhD thesis, Massachusetts Institute of Technology, 2017. 

Sinclair, Hugh M. “Wartime Nutrition in England as a Public Health Problem.” American Journal 

of Public Health and the Nations Health 34, no. 8 (August 1944): 828–32. 

Smith, David, ed. Nutrition in Britain: Science, Scientists and Politics in the Twentieth Century. 

London: Routledge, 1997. 

———. “The Agricultural Research Association, the Development Fund, and the Origins of the 

Rowett Research Institute.” The Agricultural History Review 46, no. 1 (1998): 47–63. 

Smith, Paul. “The Development of Horticultural Science in England, 1910-1930.” Ph.D. thesis, 

University College London, 2016. 

Smith, Robyn. “The Emergence of Vitamins as Bio-Political Objects during World War I.” 

Studies in History and Philosophy of Biological and Biomedical Sciences 40, no. 3 (September 

2009): 179–89.  

Somsen, Greet J. “Global Government through Science: Pieter Eijkman’s Plans for a World 

Capital.” Information Beyond Borders: International Cultural and Intellectual Exchange in the 

Belle Époque, January, 2014, 201–19. 



 

255 

 

———. “A History of Universalism: Conceptions of the Internationality of Science from the 

Enlightenment to the Cold War.” Minerva 46, no. 3 (September 24, 2008): 361–79. 

Streets, Heather. Martial Races: The Military, Race and Masculinity in British Imperial Culture, 1857-

1914. Manchester, UK: Manchester University Press, 2004. 

Susser, E., H. W. Hoek, and A. Brown. “Neurodevelopmental Disorders after Prenatal Famine: 

The Story of the Dutch Famine Study.” American Journal of Epidemiology 147, no. 3 

(February 1, 1998): 213–16. 

Swan, Melanie. “Emerging Patient-Driven Health Care Models: An Examination of Health 

Social Networks, Consumer Personalized Medicine and Quantified Self-Tracking.” 

International Journal of Environmental Research and Public Health 6, no. 2 (February 2009): 

492–525. 

———. “The Quantified Self: Fundamental Disruption in Big Data Science and Biological 

Discovery.” Big Data 1, no. 2 (June 1, 2013): 85–99. 

Tanielian, Melanie Schulze. “Feeding the City: The Beirut Municipality and the Politics of Food 

During World War I.” International Journal of Middle East Studies 46, no. Special Issue 04 

(November 2014): 737–758. 

Tansey, E. M. “The Early Scientific Career of Sir Henry Dale FRS (1875-1968).” Ph.D. thesis, 

University College London, United Kingdom, 1991.  

Tragl, Karl Heinz. Chronik der Wiener Krankenanstalten. (Wien: Böhlau Verlag, 2007). 

Thomson, A. M. “Obituary Notice Isabella Leitch (1890–1980).” British Journal of Nutrition 45, no. 

1 (January 1981): 1–4. 

Thomson, Sir Arthur Landsborough. Half a Century of Medical Research: Origins and Policy of the 

Medical Research Council (U.K.). H.M. Stationery Off., 1973. 

Tilley, Helen. Africa as a Living Laboratory: Empire, Development, and the Problem of Scientific 

Knowledge, 1870-1950. Chicago: University of Chicago Press, 2011. 

Timmermans, Stefan, and Steven Epstein. “A World of Standards but Not a Standard World: 

Toward a Sociology of Standards and Standardization.” Annual Review of Sociology 36, 

no. 1 (2010): 69–89.  

Tomich, Thomas Patrick, Peter Kilby, and Bruce F. Johnston. Transforming Agrarian Economies: 

Opportunities Seized, Opportunities Missed. Ithaca: Cornell University Press, 1995. 

Townshend, Charles. Desert Hell: the British invasion of Mesopotamia. Cambridge, Mass: Harvard 

University Press, 2011. 



 

256 

 

Travis, Anthony S. The Synthetic Nitrogen Industry in World War I: Its Emergence and Expansion. 

Springer International Publishing, 2015.  

Treitel, Corinna. Eating Nature in Modern Germany: Food, Agriculture and Environment, c.1870 to 

2000. Cambridge: Cambridge University Press, 2017. 

Trentmann, Frank, and Flemming Just, eds. Food and Conflict in Europe in the Age of the Two World 

Wars, edited by Frank Trentmann and Flemming Just, 13–48. Palgrave Macmillan UK, 

2006. 

———. Free Trade Nation: Commerce, Consumption, and Civil Society in Modern Britain. Oxfrod: 

Oxford University Press, 2008. 

Turner, Frank M. “Public Science in Britain, 1880-1919.” Isis 71, no. 4 (1980): 589–608. 

Turner, James C. Reckoning with the Beast: Animals, Pain, and Humanity in the Victorian Mind. 

Baltimore: Johns Hopkins University Press, 1980. 

Tyrrell, Ian. Reforming the World: The Creation of America’s Moral Empire. Princeton, New Jersey: 

Princeton University Press, 2010.  

Uekötter, Frank. “Know Your Soil: Transitions in Farmers’ and Scientists’ Knowledge in 

Germany.” In Soils and Societies: Perspectives from Environmental History, 322–340. Milton 

Keynes: White Horse Press, 2006. 

———. “Why Care About Dirt?: Transatlantic Perspectives on the History of Agriculture.” 

Bulletin of the German Historical Institute, no. 39 (Fall 2006): 65–77. 

Valdes, Ana M., Jens Walter, Eran Segal, and Tim D. Spector. “Role of the Gut Microbiota in 

Nutrition and Health.” British Medical Journal 361 (June 13, 2018). 

Vernon, James. Hunger: A Modern History. Harvard University Press, 2007. 

Vernon, Keith. “Science For the Farmer? Agricultural Research in England 1909–36.” Twentieth 

Century British History 8, no. 3 (January 1, 1997): 310–33. 

———. Universities and the State in England, 1850-1939. Routledge, 2004. 

Vogel, Ann. “Who’s Making Global Civil Society: Philanthropy and US Empire in World 

Society.” The British Journal of Sociology 57, no. 4 (2006): 635–55. 

Wagner, Carol L., Sarah N. Taylor, and Bruce W. Hollis. “Does Vitamin D Make the World Go 

‘Round’?” Breastfeeding Medicine 3, no. 4 (December 2008): 239–50.  

Wagner, Richard. Clemens Von Pirquet: His Life and Work. Baltimore: Johns Hopkins Press, 1968. 



 

257 

 

Webster, Charles. “Healthy or Hungry Thirties?” History Workshop, no. 13 (1982): 110–29. 

Weindling, Paul, International Health Organizations and Movements, 1918-1939. Cambridge 

University Press, 1995. 

———. “Philanthropy and World Health: The Rockefeller Foundation and the League of 

Nations Health Organisation.” Minerva 35, no. 3 (1997): 269–81. 

Weinreb, Alice. “Beans Are Bullets, Potatoes Are Powder :Food as a Weapon during the First 

World War.” In Environmental Histories of the First World War, edited by J. R. McNeill, 

Martin Schmid, Richard P. Tucker, and Tait Keller, 19–37. Cambridge: Cambridge 

University Press, 2018. 

———. Modern Hungers: Food and Power in Twentieth-Century Germany. Oxford: Oxford 

University Press, 2017. 

White, Paul. “Sympathy under the Knife:Experimentation and Emotion in Late Victorian 

Medicine.” In Medicine, Emotion and Disease, 1700–1950, edited by Fay Bound Alberti, 

100–124. Palgrave Macmillan UK, 2006.  

Woods, Abigail. “From Coordinated Campaigns to Watertight Compartments: Diseased Sheep 

and Their Investigation in Britain, 1880–1920.” In Animals and the Shaping of Modern 

Medicine, 71–117. Palgrave Macmillan, 2018. 

———. “The Farm as Clinic: Veterinary Expertise and the Transformation of Dairy Farming, 

1930–1950.” Studies in History and Philosophy of Science Part C: Studies in History and 

Philosophy of Biological and Biomedical Sciences, Between the farm and the clinic: agriculture 

and reproductive technology in the twentieth century, 38, no. 2 (June 1, 2007): 462–87. 

Woods, Rebecca J. H. The Herds Shot Round the World: Native Breeds and the British Empire, c. 1800-

1900. Chapel Hill: University of North Carolina Press, 2017.  

Worboys, Michael. Spreading Germs: Disease Theories and Medical Practice in Britain, 1865-1900. 

Cambridge: Cambridge University Press, 2000. 

Zahra, Tara. The Lost Children : Reconstructing Europe’s Families after World War II. Cambridge, 

Mass: Harvard University Press, 2011. 

Zürcher, Erik Jan. Jihad and Islam in World War I: Studies on the Ottoman Jihad on the Centenary of 

Snouck Hurgronje’s “Holy War Made in Germany.” Baltimore, Maryland : Project Muse, 

Leiden : Leiden University Press, 2016. 

Zweiniger-Bargielowska, Ina. Austerity in Britain : Rationing, Controls, and Consumption, 1939-

1955. Oxford, UK: Oxford, 2000. 



 

258 

 

Zweiniger-Bargielowska, Ina, Rachel Duffett, and Alain Drouard. Food and War in Twentieth 

Century Europe. London; New York: Routledge, 2016. 

 

 


