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Abstract
This article offers an historical approach to exploring precision medicine’s potential for reducing health disparities in diabetes. It
examines case studies from the twentieth-century USA, from early twentieth-century beliefs that Jews were most at risk of
developing diabetes to claims in the 1980s that Native Americans, African Americans, Hispanic Americans and Asian Americans
had the greatest likelihood of developing the disease. These case studies reveal that attempts to understand perceived health
disparities have long tended to focus on the biology and behaviours of the unwell, while paying less attention to food security,
workplace hazards, access to quality healthcare and other social determinants of health. The precision medicine initiative, I argue,
has an opportunity to right this imbalance by leveraging the tools of big data to learn more not only about biomarkers but also
about the social and physical environments in which people live and work.

Keywords Anti-racism . Diabetes . Health disparities . History . Personalised medicine . Precision medicine . Race . Review .

Social determinants of health . USA

Introduction

No one questions that health disparities exist. Diabetes rates,
for example, are clearly higher in certain populations than in
others. Where disagreements abound is in how to explain the
disparities: do answers rest primarily in the biology and
behaviours of different populations we label ‘races’ or do
social determinants of health (food security, affordable hous-
ing, financial stability, access to quality healthcare, clean
water and air, workplace hazards) matter most [1]?

Precision medicine sits uncomfortably in this space. On the
one hand, the promise of ‘the right therapy for the right person
at the right time’ suggests a way to avoid generalisations about
different racial groups, since the goal is to replace ethnic and
racial categories with clinical subphenotypes and, ultimately,
to move closer to the possibility of treating each person as an
individual. Added to that, the use of big data to amass

information about biology, lifestyle and environment has the
potential to disrupt the divisions that have so often been
erected between genes and environments, finally putting to
rest remnants of the age-old battle over whether nature or
nurture matters most. However, at least two problems stand
in the way of precision medicine making a major contribution
to the elimination of health disparities. The first is cost.
Wherever one stands on whether precision medicine can ever
be achieved, it is widely agreed that it will take a long time
before this approach benefits those with limited resources,
whether they live in the Global South or are struggling with
underinsurance or lack of insurance in the USA. Precision
medicine may thus exacerbate health disparities before it ever
has the possibility of eliminating them [2–5].

The second problem, which is the focus of this essay, is the
outsized emphasis on the omic sciences that currently
characterises precision medicine. Indeed, a PubMed search
using ‘precision medicine’ and ‘social determinants of health’
turned up only 43 articles, although precision medicine alone
had 43,004 hits. To be sure, nowhere does precision medicine
deny the importance of non-biological factors. The first
consensus report from the ADA and the EASD on precision
medicine states explicitly its goal of ‘coupling’what is learned
about the ‘genetic and metabolic state’ of the disease with
‘detailed information about lifestyle and environment’ [6].
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Even the 2011 National Research Council report, which
explored the possibilities of precision medicine 4 years before
President Obama announced the initiative, made a strong case
for including information about ‘occupational hazards, expo-
sure to industrial and household pollutants, water quality,
climate, altitude, air pollution, and living conditions,’ as well
as ‘social factors, such as socioeconomic status, quality of
housing, neighbourhood, social relationships, access to
services and experience of discrimination that can contribute
to psychological stress, poor health, and health inequities’ [7].
Yet, this acknowledgement has not yet generated anywhere
near the same level of interest and funding as is currently the
case with the omic sciences. Surely, if the goal of precision
medicine is to jettison the ‘one-size-fits-all’ approach to medi-
cine, then far more needs to be known about the radically
different material and social environments in which people
live, work and face life’s many obstacles.

Historical perspective on health disparities:
biomedical vs social approach

Precision medicine has the potential to reduce health dispar-
ities by enhancing our understanding of how biological,
psychological, social and structural factors together impact
health. The challenge is to ensure efforts expended to collect
data about biomarkers are matched by efforts to collect data
from the long list of factors identified in the National Research
Council report. If precision medicine could strike this balance,
it would be in a better position to provide insight into the
complex constellation of factors driving health disparities
and thus provide guidance on the best steps to eliminate them
[8–10].

Charting this path will not be easy. For over a century there
has been a preference in the USA and other western
industrialised countries for biomedical approaches to improv-
ing health outcomes. This preference dates back to the
successes of the bacteriological revolution, which led to the
identification of bacterial causes of infectious diseases and the
eventual development of vaccines and chemotherapeutic treat-
ments. In the USA, this biomedical approach was enshrined in
medical education and medical research in the 1910 Flexner
Report, which signalled the beginning of substantial financial
investments in the laboratory sciences, first by private entities
like the Rockefeller and Carnegie Foundations, then, after
World War II, by the US government and, increasingly, phar-
maceutical and biotechnology industries [11,12].

The irony is that the rapid decline in mortality rates from
infectious diseases during the early decades of the twentieth
century, accompanied by amarked increase in life expectancy,
was not the result of biomedical advances. Historians and
demographers agree that improved nutrition and public health
measures, such as the construction of sewer systems, filtered

water supplies and indoor plumbing (i.e. measures that
addressed social determinants of health), contributed most to
the improved health outcomes [13]. It is also telling that such
improvements were not experienced equally by all popula-
tions. Because of ongoing federal injustices and disposses-
sions, Native Americans and African Americans struggled
disproportionately with food security and were rarely the
beneficiaries of public health measures; they thus continued
to die at comparatively young ages and to suffer dispropor-
tionately from infectious diseases well after White Americans
lived long enough to develop chronic diseases such as cancer,
cardiovascular disease, stroke and diabetes [14]. Much like
today, the combination of limited access to biomedical
advances and inequitable funding for measures that could
improve people’s living and working conditions meant that
Black and Native people continued to die at higher rates and
at younger ages than people who were White [15].

Rather than ascribe high mortality rates from infectious
diseases to impoverishment, food insecurity and the failure
to extend public health improvements to all regions of the
country, medical researchers and writers sought answers in
biological differences between the races. That tendency
persisted throughout the twentieth century, and it applied to
chronic diseases as well. As the following case studies show,
early twentieth-century claims that Jews were most at risk of
developing diabetes and later claims that Native Americans,
African Americans, Hispanic Americans and Asian
Americans were the most susceptible attributed differential
disease rates to the bodies and behaviours of the unwell.
Arguments that social determinants of health also played a
role surfaced from time to time but those voices struggled to
be heard [16].

Diabetes as a Jewish disease in early
twentieth-century USA

In the late nineteenth century, when US medical and public
health experts first began to notice rapidly increasing diabetes
rates, they also recognised that the disease did not afflict all
populations equally. The renowned clinician, William Osler,
commented in 1892 that ‘Hebrews seem especially prone to it’
[17]. Elliott P. Joslin agreed: an internationally renowned
diabetes specialist in the first half of the twentieth century,
he stated bluntly that ‘the frequency with which diabetes
occurs in the Jewish is proverbial’ [18]. Even Jewish physi-
cians concurred. In an article on diabetes mellitus in the
Jewish Encyclopedia, the physician Maurice Fishberg and
the anthropologist Joseph Jacobs wrote: ‘Statistics prove
conclusively that the disease occurs among Jews from two
to six times as frequently as it does among non-Jews’ [19].

Widespread acceptance of this health disparity did not,
however, translate into a consensus about why Jews suffered
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disproportionately from diabetes. To some, answers were
found in Jews’ racial makeup, the Jews at the time being
widely regarded as a separate race. Embracing anti-Semitic
sentiments, they blamed high rates on ‘some hereditary
defect’, on Jews’ ‘racial tendency to corpulence’, and on ‘their
neurotic temperament,’ which drew on a widespread belief at
the time that diabetes was, fundamentally, a disease of the
nervous system. Indeed, the alleged ‘primitivity’ of the
nervous system of Black and Native peoples was presented
as the reason rates of diabetes in these two populations seemed
to be so low [17, 20–22].

Other physicians attributed high rates of diabetes to Jews’
lifestyle choices, rather than their biology. They wrote of
Jews’ love for ‘high living’ and ‘parties’, ignoring the fact that
the vast majority of Jews in the USA at the turn of the twen-
tieth century could not yet afford luxury items, having only
recently fled poverty and pogroms. Joslin was squarely in this
camp, stating succinctly that Jews were not prone to develop
diabetes because they were Jews but because they were fat.
His advice to other physicians whose diabetes patients were
fat, whether Jewish or not, was to use shame to get them to
change their habits [23–25].

There was some resistance to these claims from Jewish
physicians, who challenged the idea that either their hereditary
makeup or their behaviours were primarily responsible for
high rates of diabetes in their midst. Although their explana-
tions never gained traction, they blamed the prevalence of
diabetes in their community on the ‘oppression, privation,
and every possible mental distress’ that Jews had faced ‘for
many generations, year in and year out, from the cradle to the
grave’ [26, 27]. Anti-Semitism, they argued, had made their
nervous systems labile and had rendered them prone to devel-
op nervous diseases. It followed that the way to reduce diabe-
tes rates would be by eliminating anti-Semitism, not by
pointing to hereditary defects or shaming people into losing
weight.

My point is not that Jewish physicians were correct and
others were wrong. After all, it remains unclear whether
Jews did in fact suffer disproportionately from diabetes. The
statistics available to the early twentieth-century medical
community were too unreliable, a problem that was acknowl-
edged at the time [26]. My point, rather, is that from the
moment that rapidly increasing rates of diabetes were noticed,
many assumed that perceived racial disparities in those rates
could best be explained by biological and behavioural traits.
Other explanations went largely unexplored.

Diabetes, ‘thrifty genes’ and Native
Americans in post-war USA

A similar indifference to the social determinants of health was
evident in the decades after World War II, when some of the

highest rates of diabetes in the world were discovered among
Native American tribes. To be sure, there were researchers,
including the epidemiologist Kelly West, who placed impor-
tance on studying both genetic and environmental causes of
high rates but genetics ended up dominating research efforts.
An early and influential example of the privileging of genetic
causes can be seen in the work of the Canadian human genet-
icist, David L. Rimoin, who began in the 1960s to think of
diabetes mellitus as a genetically heterogeneous group of
disorders. Rimoin had become curious about the reasons for
the clinical variability he observed in the presentation of
diabetes in different ethnic groups. Based on a comparative
study he conducted of Amish people and the Dineh (Navajo),
he concluded that diet could not account for differences in
either vascular complications or the ability to tolerate high
blood glucose concentrations and that diabetes in these two
populations most likely differed genetically [28–30].

Two points need to be made. First, although Rimoin set out
to compare genetics and the environment, he, like other
researchers at the time, equated the environment with
diet alone. The only data he collected, therefore, were on the
foods that his study groups consumed. When diet failed to
account for the clinical differences he observed, he concluded
that the answer had to rest in genetics. Second, although
Rimoin studied two distinct populations, he considered the
Amish to be representative of Europeans and the Dineh to
be representative of Native Americans. Other scholars
interpreted his work in the same way. Thus, to Max Miller,
Peter Bennett and Thomas Burch, three leading figures in the
study of diabetes among the Akimel O’odham (Pima) people,
Rimoin’s publications supported the possibility that the genet-
ic mechanisms underlying diabetes differed ‘in the American
Indian from those observed in the Caucasian’ [31].

Rimoin’s work, however, had suggested no such thing. All
he had really shown was that diet could not explain the
observed clinical differences in how diabetes presented itself
in the Dineh and the Amish. Still, it did not take long before
the idea took hold that Native Americans were at high risk of
developing diabetes because of their genetic makeup. This not
only downplayed the importance of studying non-genetic
contributions but it also ignored the wide variation in diabetes
rates (and genetic traits) among individuals of Native
American ancestry.

Eventually, it became common to read of Native
Americans’ possession of a ‘thrifty genotype’. This phrase
referred to the work of the geneticist James Neel who had
sought to explain how a deleterious trait (a diabetic genotype)
could have attained such a high frequency in the human gene
pool. His answer, which he published in 1962, built on what
he knew about the evolutionary advantages that sickle cell
provided populations that lived in regions where malaria
thrived [32]. Neel thus hypothesised that a ‘thrifty genotype’
might have helped early humans as they lived through cycles
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of feast and famine by increasing the efficiency with which
they stored fat when food was abundant. Such ‘efficient’ fat
storers would be better able to survive periods of famine, thus
making it more likely that they would reproduce. Only when
food became consistently available did this efficiency become
a liability. Neel said nothing, however, about Native
Americans. He was not thinking of specific populations but,
rather, of the entire human race.

As with Jews, there were challenges to the claim that genet-
ics best explained high rates of diabetes among Native
peoples. As the Indian rights movement gained strength in
the 1970s, Native activists blamed high diabetes rates on
White settler colonialism and the demise of traditional food-
ways. They were not so much denying the possibility of a
genetic predisposition but were shifting attention to the
actions of ‘so-called civilised’ White people, who had stolen
Native lands [33, 34]. The Akimel O’odham (Pima) people,
who have some of the highest rates of diabetes in the world,
drew particular attention. This once prosperous tribe had
grown much of their own food, relying on the Gila River to
irrigate its lands until, in the words of one activist, ‘White
settlers dammed and diverted the flow of the Gila River,
making an agricultural existence impossible’ [35]. The result
was mass starvation and dependence on government rations,
which consisted primarily of flour, lard, coffee, sugar, salt,
tobacco, beef and salt pork. For Native activists, then, high
rates of diabetes were not best explained by thrifty genes or
poor lifestyle choices but by ‘new diets, economic disaster,
and social stress’ [36].

The Native American example, like the Jewish example,
brings home how easily assumptions can drive decisions
about what data to collect, which then shapes possible conclu-
sions. Why should environment be defined solely by diet and
why, when diet did not explain clinical variability, did Rimoin
not consider social determinants of health, insisting instead
that the answer had to rest in genetics? The notion that the
destruction of Native lands had radically altered the lived
experiences of Native peoples never even occurred to him,
being too far removed from the biomedical framework in
which he had been trained and at which he excelled.

That different populations vary in their genetic predisposi-
tions to certain diseases is not in question. However, as
Rimoin’s work shows, assumptions about racial belonging
can influence how those populations are defined. Whatever
genetic differences might have separated the Dineh and the
Amish, Rimoinmade a leap by extrapolating from his study of
these two populations a claim about genetic differences
between Native Americans and Europeans. What thus began
as an open exploration into the relative importance of genes
and the environment in explaining differential diabetes rates
slowly became ‘evidence’ of what was already believed: that
the genetics of Native Americans and Europeans differed in
fundamental ways.

The US government addresses health
disparities, 1985

Biomedical research into the bodies of people who are unwell,
rather than on social determinants of health, was securely in
place by 1985, when the US government commissioned its
first substantive study of the nation’s health disparities. The
study was the brainchild ofMargaret Heckler (US Secretary of
Health and Human Services) and Thomas Malone (Deputy
Director of the National Institutes of Health). These govern-
ment officials had noticed that the health of Americans overall
was improving but that not all populations were benefitting
equally. They thus established a taskforce and charged it with
determining the extent of health disparities in the nation, iden-
tifying the main reasons these disparities persisted, and
proposing actions to eliminate them [37, 38].

To make the project manageable, the 19-member commit-
tee focused its attention on six conditions with the greatest
health disparities among four racial groups (Black
Americans, Native Americans, Hispanic Americans and
Asian Americans). According to the nephrologist, Sandra L.
Gadson, the resulting report, which ran to ten volumes, sent
shockwaves through the nation [39]. What most disturbed
readers was not that health disparities existed but that they
were so severe long after the Civil Rights Movement had
fought to extend the same rights and privileges to all
Americans that most White Americans took for granted.
One lasting result of this report was the establishment of the
US government’s Office of Minority Health, which had the
goal of eliminating health disparities [38].

The Heckler Report, as it came to be called, confined its
discussion of social determinants of health to just a few pages
in the first volume. Therein, the authors touched upon the
effects that nutrition and diet, exposure to environmental
hazards at home and work, and patterns of coping with stress
had on an individual’s health. They also mentioned higher
levels of unemployment and poverty among minority-
ancestry families as compared with White families. Yet few
of these insights were included in the more substantive
volumes in which the taskforce explored the six health condi-
tions in detail. Instead, the taskforce kept its focus largely on
bodies and behaviours. In the volume on diabetes, moreover,
different risk factors were highlighted for each of the different
minority populations under study: genetics was mentioned
only in the sections on Native Americans and Hispanic
Americans; diet appeared only in the sections on Native
Americans and Asian Americans; and psychosocial factors
received mention only in the section on Asian Americans.

Since the taskforce’s report was formatted as a literature
review, it was dependent on prior research. However, by
merely synthesising past research instead of applying a critical
eye, the review reinforced the legitimacy of racial groupings
and ignored the great diversity within these populations. It
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also failed to acknowledge topics that had remained unex-
plored in the past. Others, however, were not so blind. Edith
Irby Jones, the president of the National Medical Association,
resented the report’s suggestion that Black people simply had
to make better choices in order to solve their health problems.
She wanted recognition that ‘poverty, neglect, underlying
prejudices and the resulting stress’ produce ill health. If the
government was truly interested in eliminating health dispar-
ities, Jones argued, it needed to invest in ‘better nutrition in
early life, better housing, and more and better jobs’ [40].
However, that was not the focus of the report. Instead, the
government’s first concerted effort to declare health dispar-
ities a national priority was centred on biomedical and behav-
ioural research, not neighbourhood health centres, public
health campaigns or anti-poverty and anti-racist measures.

Conclusion

Those funding the precision medicine initiative stand at a
crossroad. They can continue to invest most heavily in the
omic sciences, lured by the promise that advances in molecu-
lar biology and data science can together make it possible to
develop targeted therapies. The results are sure to be impres-
sive, and may very well open newmarkets, which explains the
great interest of pharmaceutical and biotechnology industries.
But for the reasons put forth in this essay, this research alone is
unlikely to benefit people whose health problems are constant-
ly aggravated by the social and physical environments in
which they live and work. If, therefore, the goal is to reduce
health disparities, then funding must be extended to research
that studies the lived experiences of those who are sick.

There needs to be more interest in leveraging the tools of
big data to learn more about home environments,
neighbourhoods and workplaces. Information about food
security and financial stability needs to be considered as
important as information about biomarkers. The rejection of
the ‘one-size-fits-all’ approach to medical treatment needs to
be extended to the recognition that people differ not only
biologically but also with respect to where and how they
spend their days. Not everyone has access to the same
resources. People face different obstacles when they try to
make healthy choices. Furthermore, poverty and racism pose
some of the greatest challenges to good health [1].

History provides an opportunity to place these tensions in
context. Precision medicine sits at the end of over a century of
biomedical advances that have improved the lives of some but
not all. This foregrounding of biomedical research has taken
place alongside inadequate funding for measures that would
tackle social determinants of health. Throughout history, there
have been people who have tried to direct attention away from
an emphasis on the bodies and behaviours of the sick and
toward policies that would improve the conditions in which

people live and work. Such a balance is necessary if we are to
be serious about eliminating health disparities.
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