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On May 23, 1968, Howard Goldman, director of
the New York Bureau of X-Ray Technology, ac-
knowledged that x-ray technicians routinely ex-
posed Black patients to doses of radiation that
were higher than those White patients received.!
This practice, which adhered to guidelines from
x-ray machine manufacturers, may have been
widespread in the 1960s. Senate hearings held
that month, as political unrest rocked the coun-
try, prompted public outcry and led to calls from
state and federal officials to end the practice. Yet
in the 21st century, despite growing interest in
the problems of race and racism in medicine,
race adjustment of x-rays has received little atten-
tion.>® It’s important to understand the origins
of this practice, its rationales, its possible harms,
and related controversies. The history shows how
assumptions about biologic differences between
Black and White people affected the theory and
practice of medicine in the United States in ways
that may have harmed patients. These insights
can inform ongoing debates about the uses of
race in medicine.”*°

Beliefs about bodily differences have long
shaped medical research, diagnosis, and thera-
peutics.'"* Racist theories motivated unethical
experiments on Black Americans.>'>¢ Physicians
have used race-specific standards to interpret
pulmonary function tests.’*"” Psychologists used
race-specific norms to interpret neuropsycho-
logical tests of retired football players who had
had concussions.’® They have exhibited bias in
the assessment and management of pain.’ Some
widely used technologies underperform in Black
and Brown people: pulse oximeters, for instance,
can overestimate blood oxygen levels in patients
with darker complexions and delay identifica-
tion of patients in need of treatment.” There is
now growing consensus that race is not a mean-

ingful biologic concept.? Despite this consen-
sus, and despite recent attempts to mitigate the
harmful effects of racial biases in medicine, race-
based beliefs and practices, especially the use of
racial categories, remain widespread.® The his-
tory of race adjustment for x-ray dosing reveals
how mistaken assumptions can be admitted into
medical practices — and how those practices
can be ended.

RACIALIZATION OF THE X-RAY

The discovery of x-rays in 1895 revolutionized
medicine. It allowed doctors to diagnose and
treat many medical problems more easily.?> The
ability to image teeth also transformed dental
care. However, as x-ray technology developed in
the early 20th century, false beliefs about bio-
logic differences between Black and White peo-
ple affected how doctors used this technology.

Ideas about racial differences in bone and
skin thickness appeared in the 19th century and
remained widespread throughout the 20th.> Theo-
dor Waitz’s 1863 Introduction to Anthropology as-
serted, for instance, that “The skeleton of the
Negro is heavier, the bones thicker.”” Such
claims reflected both beliefs about behaviors
attributed to Black people (e.g., violence)**** and
the interests of White scientists and slave own-
ers who justified slavery.’®%

The ideas persisted even as contexts changed.
Nearly a century later, in 1959, An Atlas of Normal
Radiographic Anatomy described the skull bones of
Black people as “thicker and denser” than those
of White people.”® Researchers continued to re-
port race differences in bone density throughout
the 20th century.”® However, when the U.S. Pub-
lic Health Service’s National Center for Radio-
logical Health (NCRH) reviewed this question in
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TABLE I.
PATIENT CLASSITICATION
Easy to Normal Hard to
Penetrate Penetrate
Very young Average Excessive
white musculature
Old adult 20
Under-developed to 55 years. Additive
pathology
Destructive Normal
pathology musculature Black or brown
and bone color
development

Meodification in Technique

4 kv.p- less Normal K 4 kv.p. more
than for values than for
normal or normal or
B4 K+4

Figure 1. Patient Classification, 1957.

Reprinted with permission from the American Society of Radiologic Tech-
nologists.*

Ceneral body considerations

Consistent production of high quality radiographs requires development of
an easily followed technique that is satisfactory in most instances. It is useful
to develop a technique chart that shows the maximum permissible deviations from
the norm. The best total results can be oblained only when the time-temperature
method of film processing is employed.

Anatomic and physiologic variations in the patients present an element that
precludes written presentation. Listed below are some of the variations requiving
consideration, The exposure percentage changes are approximate and are to be
varied within set limitations according to the requirements of the patient.

Physical condition Exposure change

Increase exposure 5 to 15 times
Increase exposure 30 to 40% or to as much
as 2 to 5 times

Extremely obese
Museular

Very thin Reduce exposure 20%

Child Reduce exposure 20 to 50%
Elderly person Reduce exposure 50%
Negroid Incresse cxposure 40 to 60%
In wet cast Increase exposure 3 to 4 times
In dry cast Inecrease exposure 2 times

Pathologic condition Exposure change

Incrense exposure S0%
Increase exposure slightly
Reduce exposure 30 to 50%
Increase exposure 50%

Sclerosis
Osteomyelitis
Osteoporosis
Paget’s disease

Figure 2. General Body Considerations, 1964.
Reprinted from Jacobi and Paris.*

1968, it raised doubts about the claims (e.g.,
“unsubstantiated,” “doubtful validity”), noted
that reported differences might have environ-
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mental causes (e.g., nutrition, exercise), and
emphasized that large variations exist within
so-called races.””*

The belief that Black people have denser
bones, more muscle, or thicker skin led radiolo-
gists and technicians to use higher radiation
exposure during x-ray procedures. A physician
in 1896 asserted that “black being perfectly
opaque,” black skin would “offer some resis-
tance to cathode rays.” A 1905 review explained
how “the skin of the negro offers more resis-
tance to the X-rays than non-pigmented cuticle.”
This resistance made it difficult “to get a good
skiagraph of a negro’s spine”: “The large surface
exposed (abdomen and back) contains so much
pigment that a good deal of X-ray energy is
lost.” The New York Evening World described a
celebrated Black boxer with a skull that was
“almost impregnable™ it took “the utmost skill
of Joseph Klober, the celebrated electrician and
Roentgen ray operator, to get a picture of the
interior workings.”>?

Formal teaching about race adjustment for
x-rays appears to have begun later. Clifton Dum-
mett, a prominent Black American dentist, de-
scribed being taught in the 1940s to increase
x-ray exposure times for the teeth and jaws of
Black patients because their oral tissues were
more resistant to x-rays.>

In the 1950s and 1960s, x-ray technologists
were told to use higher radiation doses to pen-
etrate Black bodies. Roentgen Signs in Clinical Diag-
nosis, published in 1956, described the radio-
graphic examination of a Black person’s skull as
a “technical problem” that required a modified
technique. The author suggested increasing ex-
posure by 10 kilovolts (an increase of 12.5 to
21%).3* A 1957 article in The X-Ray Technician classi-
fied “whites” as “normal.” For “Black or brown”
patients, adjustment was recommended to get a
better radiograph (e.g., use a dose 4 kilovoltage
peak higher than normal — an increase of 9.5
to 25%) (Fig. 1).* Race adjustments appeared in
several other textbooks as well.** The second
(1960) edition of Jacobi and Hagen’s X-Ray Tech-
nology added the unexplained recommendation
that Black patients be given an exposure 40 to
60% higher than that given to White patients.
This guidance remained in the third (1964) edi-
tion (Fig. 2).34%

The General Electric Company (GE), then the
largest manufacturer of diagnostic x-ray equip-
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ment, made its own race-based recommenda-
tions. In the 1961 and 1963 editions of its pam-
phlet “How to Prepare an X-ray Technic Chart,”
it advised that Black patients needed increased
radiation exposure.”® In 1968, GE spokesperson
Robert Molitor explained that the recommenda-
tion had reflected “current medical thinking”
among radiologists.”

Black people were not alone in receiving more
radiation. The guidelines and textbooks also
recommended higher doses for people who were
“extremely obese” or “muscular”; in patients
with sclerosis, osteomyelitis, or Paget’s disease;
and in patients wearing a cast. Meanwhile, thin
patients, children, elderly patients, and those
with osteoporosis were given lower doses
(Fig. 2).* It is not clear which adjustments were
based on intuitions or anecdotal experiences and
which, if any, were based on careful study.

Several estimates offer a sense of the preva-
lence of race-based dose adjustment. Surveys of
x-ray technicians in the San Francisco Bay Area
in 1968 found that 75 of 90 technicians “habitu-
ally increased X-ray doses of Negroes.” They
said they did so because “‘[Black people’s] bones
are harder and denser, ‘Their skin is darker,
and ‘Their flesh is harder.”” A sample of chief
x-ray technicians in New York also found that
Black patients received increased radiation doses.
As Goldman explained, “a ‘significant propor-
tion’ of the State’s X-ray technicians apparently
have routinely exposed Negroes to higher radia-
tion dosages than whites.”

We do not know what percentage of x-rays
taken of Black Americans used increased expo-
sures. We also do not know how many people
were potentially harmed. The radiation received
during a chest x-ray is comparable to 10 days’
worth of natural exposure.’” An increase of 40 to
60% in radiation from a single x-ray would have
little effect on a person’s lifetime risk (and the
increase used for Black people was less than that
used for muscular or obese people). However,
the cumulative effect could have been substan-
tial for people who received multiple exposures.
This question of the harm of low-risk radiation
exposures was examined by the Advisory Com-
mittee on Human Radiation Experiments.?® Even
though most of those Cold War experiments
probably did little physiological harm, the re-
search subjects experienced other harms (e.g.,
being used for research without consent). The

situation has parallels with race-adjusted x-rays:
many people were exposed to an increased risk
(even if small), presumably without their knowl-
edge, because of unsubstantiated beliefs ground-
ed in racist science.

DEBATE AND DENIAL IN THE SENATE

The practice of giving larger x-ray doses to Black
patients was brought to national attention in
May 1968, when the U.S. Senate held hearings
about the Radiation Control for Health and
Safety Act of 1968.%” The legislation was prompt-
ed by growing concern about the safety of radia-
tion equipment and the laxity of existing regula-
tions.® The act sought to protect public health by
supporting research about the effects of radia-
tion emissions and establishing a radiation-
control program for electronic products. The
reforms gained a prominent advocate: consumer
safety activist Ralph Nader. Nader published a
dramatic exposé that month in the Ladies’ Home
Journal, “Wake Up America: Unsafe X-Rays.”
Nader may have been recruited by his sister,
Claire Nader, a political scientist who had stud-
ied the effects of radiation at Oak Ridge Na-
tional Laboratory in the 1960s.°

At the hearings on May 15, Ralph Nader men-
tioned that technicians exposed Black patients
to higher x-ray doses: “A practice widespread
around the country is that by technologists and
their supervisors giving Negroes one-fourth to
one-half larger X-ray dosages than white pa-
tients because of a generalized intuition or folk-
lore.” This claim led to debate among Nader,
senators, and health officials about whether
there were biologic differences between Black
and White people and about the possible harms
of dose adjustment.

Nader’s remarks about race-adjusted x-rays
triggered substantial attention in the national
press.1*%3%41 Media interest was not surprising:
the hearings came soon after the assassination
of Martin Luther King, Jr., and the ensuing pro-
tests.

The discussions prompted objections and
denials from the American College of Radiology
(ACR) and the American Dental Association
(ADA).*# William C. Stronach, executive direc-
tor of the ACR, protested in a May 29 letter to
the Senate that Nader’s “allegation that there is
a widespread pattern of giving Negroes ‘one-
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fourth to one-half larger x-ray dosages than
white patients’ is a combination of misunder-
standing and half-truths which needs untan-
gling.”” On June 11, Nader struck back. He
called out the ACR and ADA for “errors, distor-
tions, and avoidance of discomforting, pub-
lished data.” He reviewed the evidence — the
textbooks, GE’s pamphlets, the surveys, and new
testimony — that the practice was indeed real.”
For instance, Robert England, a physician in the
radiation safety office of the California health
department, told the San Francisco Chronicle that
many x-ray workers “do, indeed, still follow the
principle of heavier doses for Negroes.”*

Nader’s testimony prompted the Senate to
request more information from the Department
of Health, Education, and Welfare. On June 13,
P.R. Lee, assistant secretary for health and scien-
tific affairs, summarized the results of the ini-
tial investigation by the NCRH, which was criti-
cal of the practice. Lee concluded that there was
no scientific basis for increasing exposure in
Black patients and that “every effort should be
made to see that it is eliminated.”” On June 18,
the NCRH issued a formal statement advising
against using race to adjust x-ray exposure for
diagnostic imaging: “The process of obtaining a
diagnostic radiograph is more than a routine
mechanical function and should be individual-
ized for each patient. Radiographic technique is
a skill which, to be mastered, requires extensive
training and experience. Hence, the technique
should vary with the individual patient and with
the requirements for a particular examination
and not on the basis of race.”®

Lee explained that the NCRH had urged state
health agencies to review their procedures and
take corrective actions if necessary. At least one
did. New York’s health department advised that
radiation should be given on an individual, not
racial, basis. It instructed the state’s 60 x-ray
technology schools to warn their students about
the problem.!

While these reforms were being made in re-
sponse to the hearings, other changes were play-
ing out in parallel, presumably reflecting the
criticisms that had triggered the hearings.® The
NCRH, for instance, learned that Jacobi and
Paris had already decided to remove the race
recommendation from the 4th edition of their
textbook in 1968.%

LESSONS FROM PAST MISTAKES

Race classifications have traditionally been based
on skin pigmentation and other superficial
physical traits. One might have expected x-ray
technologies, which see through the skin to
deeper structures beneath, to be spared racial-
ization. They were not. During the 20th century,
radiologists and device manufacturers embed-
ded racial assumptions in the basic practices of
radiology. Nader, a consumer advocate working
on radiation safety, exposed the practices of race
adjustment to public scrutiny, triggering investi-
gation and rapid action by federal and state offi-
cials and by physicians and device manufacturers.
However, radiologists and technicians retained
the ability to determine x-ray exposures. We do
not know how long the practice of race adjust-
ment actually endured.

Several lessons can be learned from this his-
tory. First, the racialization of the use of the x-ray
machine shows how social and medical beliefs
(e.g., about the density of skin and bones) be-
come embedded in medical practices and insti-
tutions. X-ray technicians exposed Black patients
to increased radiation because they were trained
to do so. This seemingly widespread practice did
not generate substantial concern until an out-
sider brought it to national attention. There is
nothing unique about x-rays in this respect: U.S.
health professionals have frequently accepted
racial logics.”#1117

Second, it demonstrates the problem of fo-
cusing on supposed differences between socially
defined races and ignoring heterogeneity within
them.?* Recommendations that all Black pa-
tients receive increased radiation ignored the
range of pigmentation among people who would
identify (or be identified) as Black. Nader cited
one anthropologist who asked, “‘How black does
one have to be?’ to receive increased dosage.””
This question remains relevant today: race ad-
justment is still used uncritically with Black pa-
tients in many areas of U.S. medicine.?*

Third, the easy racialization of x-rays high-
lights the peril of widespread use of race catego-
ries. When many existing medical practices treat
White as “normal” and adjust for Black people,
it seems natural to recommend additional race
adjustments. The adjustments for x-rays were
introduced even though no compelling evidence
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had been published to justify them. Similar
changes in medical practice have been made
repeatedly, often without adequate justifica-
tion.®1>7 We need to reset the defaults in medi-
cine.®® Instead of assuming that differences be-
tween socially defined races are significant and
widespread, we should subject race-based prac-
tices to strict scrutiny, both scientific and ethi-
cal. Even when a specific use of racial categories
and race adjustment might benefit patients, we
should consider the lessons of history and pro-
ceed with caution, interrogating the evidence,
the possible biases that influence decisions
about diagnosis and treatment, and the possible
harmful effects.

Fourth, the history shows how professional
societies, in this case the ACR and ADA, have
resisted pressure from outside groups to change
their practices. Nader argued that the ACR
sought to protect its autonomy to define profes-
sional standards.” That desire led it to deny a
practice that radiologists could have acknowl-
edged and reassessed. To its credit, the ACR was
one of the first medical societies to address
racial injustice after George Floyd’s murder in
May 2020.

It will take time and effort to heal the scars
of racism in medicine and to eliminate the bi-
ases that persist. The history of radiology pro-
vides another example of how the institutional-
ization of race categories — the translation of
beliefs about race into formal recommendations,
policies, and practices — can perpetuate health
inequities and harm marginalized groups. Analy-
sis of how and why this particular institutional-
ization happened in the 1960s can provide in-
sights applicable to the reckoning and
reassessments occurring today. Fuller knowl-
edge of the harms of simplistic race classifica-
tions can help prevent future mistakes with race
adjustment. Such prevention is no small chal-
lenge. Racist biases are often implicit and un-
noticed. By continuing to document the misuse
of race in medicine, we can help protect patients
from medical racism and work toward health
justice.
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NEJM.org.
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