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FINDINGS 

Findings for the Period 1944-1974 

Biomedical Experiments 

Finding 1 

The Advisory Committee finds that from 1944 through 1974 the 
government sponsored (by providing funding, equipment, or  radioisotopes) 
several thousand human radiation experiments. In the great majority of 
cases, the experiments were conducted to advance biomedical science; some 
experiments were conducted to advance national interests in defense or space 
exploration; and some experiments served both biomedical and defense or  
space exploration purposes. 

These experiments were conducted by researchers affiliated with 
government agencies, universities, hospitals, and other research institutions. Only 
fragmentary information survives about most experiments. 

Finding 2 

The Advisory Committee finds that the majority of human radiation 
experiments in our database involved radioactive tracers administered in 
amounts that are likely to be similar to those used in research today. Most of 
these tracer studies involved adult subjects and are unlikely to have caused 
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physical harm. However, in some nontherapeutic tracer studies involving 
children, radioisotope exposures were associated with increases in the 
potential lifetime risk for developing cancer that would be considered 
unacceptable today. The Advisory Committee also identified several studies 
in which patients died soon after receiving external radiation or radioisotope 
doses in the therapeutic range that were associated with acute radiation 
effects. 

Review of available information indicates that the majority of the 
approximately 4,000 human radiation experiments in the Advisory Committee 
database involved the use of radioisotopes as tracers in research designed to 
measure physiological processes in either normal or diseased states. These 
experiments were not typically aimed at measuring the biological effects of 
radiation itself. However, information on the majority of experiments in our 
database was fragmentary and thus did not allow for detailed estimates of 
dosimetry or examination of issues of experimental design and subject selection. 

To supplement the information in our database and provide context to our 
analysis, we independently reviewed archival documents from AEC-mandated 
institutional local isotope committees. These local use committees were part of a 
larger AEC program that facilitated the distribution of radioisotopes for use in 
government-sponsored human subjects research in the 1947- 1974 period and 
involved the review of experimental risk on an individual basis to ensure that 
human uses of isotopes were within accepted risk standards of the day. We thus 
used these materials as an indicator of isotope use and regulatory practices at that 
time. 

While we recognize the limitations of the data available to us, our 
evaluation suggests that most tracer studies conducted during the period 1944- 
1974 likely involved low doses that did not cause any acute or long-term effects. 
The Advisory Committee cannot rule out, however, the possibility that some 
people were or will be harmed as a consequence of their involvement in these 
experiments. 

The Committee did identify some nontherapeutic tracer experiments 
involving the administration of iodine 13 1 to children, which may have raised the 
subsequent risk of developing thyroid cancer to levels that would be considered 
unacceptable today. Based on the average risk estimate for each experiment, 
approximatedly 500 individuals were exposed to greater than minimal risk. (The 
Committee used a threshold of greater than or equal to one excess case of cancer 
per 1,000 subjects for categorizing experiments as greater than minimal risk.) 
Combining the average risk estimates for each experiment, this translates into an 
expected excess of 1.3 incident cases of thyroid cancer for the entire group. 
Fortunately, unlike many other cancers, thyroid cancer is curable in more than 90 
percent of cases; therefore, it is unlikely that, even if cancers developed, these 
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exposures caused any premature deaths. Furthermore, although there is strong 
scientific evidence that radiation doses delivered over a short period of time from 
external sources can result in increases in cancer incidence at specific sites, 
comparable data suggest that the carcinogenic effects of isotope exposures are 
less than those of external irradiation. The difference in carcinogenic effect is 
thought to be due to the relatively low dose rate of the isotope exposure, which 
allows for effective repair of radiation damage. 

One additional isotope study involving the administration of radioiron to 
pregnant women has been linked to a possible increase in cancers in children who 
were exposed in utero. However, the small number of observed cancers as well 
as considerable uncertainties in the amount of radioisotope administered have 
made the determination of causality difficult. Finally, the Committee found some 
experiments where radioisotope exposures were associated with either acute or 
chronic physiologic changes of uncertain clinical significance, pathologic 
evidence of kidney damage secondary to chemical and radiation toxicity in some 
patients injected with uranium, and radiographic evidence of minimal bone 
changes in some long-term survivors of plutonium injections. 

most part performed on patient-subjects where there was, at least arguably, a 
prospect that the subjects might benefit medically from the exposure. However, 
the TBI and experimental gallium treatments, in which patients suffered 
symptoms of acute radiation sickness and died soon after treatment, raise the 
question of whether their deaths were hastened by the radiation treatments. 
Resolution of this issue requires review of individual medical histories, which the 
Advisory Committee could not undertake. 

Studies that involved radiation doses in the therapeutic range were for the 

Finding 3 

The Advisory Committee finds that human radiation experimentation 
during the period 1944 through 1974 contributed significantly to advances in 
medicine and thus to the health of the public. 

Human radiation research was essential to the development of new 
therapies such as the use of radioactive iodine to treat thyroid cancer; the use of 
phosphorus to treat blood diseases such as polycythemia vera; and the use of 
radioactive strontium as a palliative in prostate and other cancers metastasized to 
the bone. Diagnostic uses of radionuclides developed during this period include 
scanning techniques to identify tumors and radiolabeling techniques that help 
evaluate a variety of cardiac diseases. The quality of images produced by 
external sources of radiation also improved dramatically between 1944 and 1974, 
making possible, for example, techniques such as balloon angioplasty to open 
occluded arteries. 
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Finding 4 

The Advisory Committee finds that some government agencies 
required the consent of some research subjects well before 1944. These 
requirements generally did not stipulate what was meant by consent, 
however, nor did they generally indicate whether investigators were 
obligated to disclose specific information to potential subjects. The 
government did not have comprehensive policies requiring the consent of all 
subjects of research, including both healthy subjects and patient-subjects, 
until 1974. 

4a. Research Involving Healthy Subjects: In the 1920s, the Army 
promulgated a regulation concerning the use of "volunteers" for medical research. 
In 1932, the secretary of the Navy required that subjects of a proposed experiment 
be "informed volunteers." In 1942 the requirement that healthy subjects be 
informed volunteers was also articulated by the Committee on Medical Research, 
which oversaw war-related research for the Executive Office of the President, In 
1953, the principle of consent articulated in the Nuremberg Code was adopted by 
the Department of Defense in a Top Secret memorandum fiom Secretary of 
Defense Charles Wilson regarding human research related to atomic, biological, 
and chemical warfare (this document is known as the Wilson memorandum); in 
1954, this application of the Nuremberg Code was expanded by the Arrny Office 
of the Surgeon General as an unclassified policy for all research with "human 
volunteers." A policy of requiring researchers to obtain consent was adopted by 
the Clinical Center, the research hospital of the National Institutes of Health, in 
1953; by the Atomic Energy Commission in 1956; and by the Air Force in 1958. 
In the 1960s, all branches of the Department of Defense promulgated regulations 
requiring the consent of healthy subjects, and the Isotopes Distribution Division 
of the AEC included in its guide for researchers a requirement of consent from all 
subjects. In 1966, the surgeon general of the Public Health Service issued a 
policy requiring the consent of all subjects of research conducted or funded by 
PHS; also in the late 1960s, the Veterans Administration codified in its operating 
manual a requirement of consent from all research subjects. In 1972, the National 
Aeronautics and Space Administration adopted similar consent requirements, 
although exceptions were made for certain subject populations, such as 
astronauts. In 1974, the Public Health Service policy was promulgated as a 
regulation for all contracts and grants of the Department of Health, Education, 
and Welfare. The CIA did not formally adopt consent requirements until 1976, 
when an executive order mandated that it follow the 1974 regulations of DHEW 
concerning research involving human subjects. 

general manager stated the AEC's understanding that AEC contract researchers 
4b. Research Involving Patient-Subjects: In an April 1947 letter, the AEC 
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would inform patient-subjects of the risks associated with a research intervention 
and that patient-subjects express a willingness to receive the intervention. In a 
second letter, written in November 1947, the general manager specifically 
stipulated that the AEC require researchers to obtain "informed consent in 
writing" from patient-subjects where "substances known to be or suspected of 
being poisonous or harmful" were given to human beings. In 1948, the AEC 
permitted the administration of "larger doses [of radioisotopes] for investigative 
purposes," but only with the patient-subject's consent. In 1953, the NIH Clinical 
Center required consent from all patient-subjects and specified that written 
consent was to be obtained from patient-subjects involved in high- or uncertain- 
risk experiments. In the early 1960s, several government agencies adopted 
consent provisions for investigational drugs; these requirements applied to some 
radioisotope experiments with patients. In 1965, the AEC required that consent 
be obtained from all subjects, including patient-subjects, who were administered 
radioisotopes for experimental purposes, except when it appeared "not feasible" 
or not in the patient's "best interest." By 1967, the VA required the consent of all 
patient-subjects. As noted in Finding 4a above, in 1965 the AEC required that 
consent be obtained from all subjects administered radioisotopes for experimental 
or nonroutine uses. In 1966 the surgeon general of the Public Health Service 
issued a policy requiring the consent of all subjects of research conducted or 
funded by PHS, including patient-subjects. Exceptions to this requirement were 
permitted for only certain kinds of social science research posing minimal risk. A 
1972 NASA policy applied to all subjects of research, presumably including 
patient-subjects. By 1973, all the branches of the military had promulgated 
regulations requiring the consent of patient-subjects. In 1974, the PHS policy was 
promulgated as a regulation for all contracts and grants of DHEW. 

Finding 5 

The Advisory Committee finds that government agencies did not 
generally take effective measures to implement their requirements and 
policies on consent to human radiation research. 

Evidence of the implementation of the AEC's consent requirements stated 
in April and November I947 letters from the general manager is slim. A 
document suggests that the April 1947 requirement for a signed statement from 
two physicians testifying to consent was satisfied in at least one case. However, 
the Advisory Committee did not find evidence that this or other requirements 
stated in the 1947 letters were embodied as a provision of AEC contracts 
involving human subject research or otherwise routinely communicated to 
contract researchers. Further, there was no reference to the requirements stated in 
these letters or to the letters themselves in the written material disseminated to 
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researchers by the AEC's program for distributing radioisotopes for "human uses." 
Moreover, requests for guidance concerning human use policies from 
investigators at AEC-operated research facilities suggest that the 1947 
requirements were not routinely disseminated. Subsequent requirements that 
healthy subjects be informed volunteers and that consent be obtained from 
seriously ill patients receiving higher doses of radioisotopes were more widely 
communicated; we have not been able to determine the extent to which they were 
actually implemented. 

detailing requirements for research with human subjects was rewritten as an 
unclassified June 1953 directive from the secretary of the Army. It is difficult to 
determine why these requirements were applied to some activities and not to 
others. For example, elements of some of these requirements appear to have been 
implemented in some experiments conducted in conjunction with atomic bomb 
tests and not in others. In 1954, these requirements were adopted by the Army 
surgeon general as applicable to all research involving "human volunteers." This 
1954 statement was transmitted to contractors as a "nonmandatory guide." 
However, there is some evidence that the Army sought to include this statement 
as a condition in at least some contracts. 

requiring that information be provided to and consent obtained from all subjects is 
difficult to find; in most cases involving patient-subjects, documentation would 
not have been required in writing. By contrast, the use of healthy subjects in the 
Clinical Center required written consent and the "normal volunteer program" 
appears to have involved greater supervision to ensure that consent was obtained 
fiom these subjects. 

Secretary of Defense Wilson's February 1953 Top Secret memorandum 

Evidence of implementation of the NIH Clinical Center's 1953 policy 

Finding 6 

The Advisory Committee finds that from at least 1946 some 
government agencies had in place procedural mechanisms for reviewing the 
acceptability of risks to human subjects from exposure to radioisotopes. By 
1974, the government had policies requiring review of the acceptability of 
risks to human subjects in other forms of research, including research 
involving exposure to external radiation. 

Beginning in 1946 the Manhattan Project, and fiom 1947 onward the 
AEC, required some investigators seeking to conduct experiments using 
radioisotopes supplied by the government to have the risks to subjects reviewed 
by a committee at the iristitution where the work was to be conducted and in some 
cases by the AEC's Subkommittee on Human Applications as well. The AEC 
required that local committees be composed of at least three physicians or 

782 



Chapter I7 

researchers with relevant expertise regarding radiation safety and medical 
applications. By 1949, it was clear that this policy applied to all investigators 
using radioisotopes supplied by the AEC. 

In 1953 prior group review for risk was also begun at the NIH Clinical 
Center for proposed human research that involved unusual hazard. No such 
requirement applied to research funded by NIH but conducted at universities and 
other nongovernmental research facilities until 1966, when the PHS required that 
all institutions establish a local peer review committee to evaluate the adequacy of 
the protection provided to human subjects in each proposal. This requirement 
was promulgated as an institutional policy by the DHEW in 197 1. 

In 1953, by adopting the Nuremberg Code, the secretary of defense and 
the Department of the Army endorsed several principles intended to minimize risk 
in research with human subjects, at least in regard to the atomic, biological, and 
chemical warfare experiments that were subject to this policy. In the DOD, both 
the purpose of proposed research and the level of risk were subjected to prior 
review through the military chain of command. This was previously required by 
the Navy at least fiom 1943, and the Air Force fiom 1952, However, the extent to 
which these requirements covered particular research activities (such as healthy 
subjects vs. patients; radioisotopes vs. external radiation) and particular 
institutions (such as contractors vs. in-house research) differs and is difficult to 
reconstruct. Also difficult to reconstruct is the extent to which the risk protection 
principles of the Nuremberg Code were implemented. In the mid- 1960s, 
concurrent with the adoption of regulations related to investigational drug testing, 
the DOD and each military service adopted provisions requiring the establishment 
of a "review board" or committee to oversee proposed research projects involving 
new drugs. In some cases, such as with the Air Force beginning in 1965, this 
committee also served to evaluate all other proposals involving human subjects. 
During this period, the VA also established a review board mechanism for 
research involving new drugs and investigational procedures. 

Finding 7 

The Advisory Committee finds that the government program of 
distributing radioisotopes for use in human subject research included 
procedures for the review of risk. These were widely implemented by 
researchers and institutions that used isotopes obtained from the AEC for 
human experimentation. However, there is no evidence that a parallel 
mechanism for reviewing the risks of research involving external radiation 
was in place. 

From its 1947 birth, the AEC, as part of its policy to promote the peaceful 
use of radioisotopes, required private institutions that wished to obtain 
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radioisotopes for "human uses" (including human experimentation as well as 
patient treatment) to establish local review committees. These committees 
reviewed proposed human uses under guidelines provided by the AEC's own 
Subcommittee on Human Applications of the Advisory Committee on Isotope 
Distribution Policy. This AEC subcommittee reviewed these applications, 
providing a second level of oversight of risk. By 1949, the AEC's own labs were 
required to establish local committees and to have human use applications, 
reviewed by the same AEC Subcommittee on Human Applications. The control 
of risk, and the assurance of safety to all those involved (including doctors and 
other health care workers), was a primary purpose of the reviews. The Advisory 
Committee lacked sufficient evidence to determine whether the system was 
implemented in all of the many institutions that used government-supplied 
radioisotopes for human subjects research or whether the system was always 
adhered to in any particular institution. 

In addition to providing for the review of research proposals, the AEC 
dramatically increased the number of qualified personnel by offering training 
courses in the safe handling and use of radioisotopes. As individual procedures 
became routine, the degree of review was lessened; as specific institutions 
became more experienced, more reviewing authority was delegated to them. 

using radioisotopes, not to enforce any policies regarding consent of subjects. 
(See chapter 6.) 

The primary finction of the system was to reduce the physical hazards of 

Finding 8 

The Committee finds that for the period 1944 to 1974 there is no 
evidence that any government statement or policy on research involving 
human subjects contained a provision permitting a waiver of consent 
requirements for national security reasons. 

Neither the AEC nor the DOD included national security exceptions in 
their written rules on human subjects research. For example, the 1953 Wilson 
memorandum adopting the Nuremberg Code was expressly applicable to human 
experimentation related to atomic, biological, and chemical warfare and did not 
provide for any "national security" exception. 

The Committee notes that much documentation related to the CIA'S 
program of secret experimentation, including MKULTRA, has long since been 
destroyed, and, therefore, we cannot state with certainty what policy(ies) underlay 
human experiments in these programs or whether such policies included national 
security exceptions. 
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Finding 9 

9a. The Advisory Committee finds that government agencies had no 
requirements or policies to ensure equity in the selection of subjects for 
research conducted or funded by the federal government during the period 
1944 through 1974. 

The only reference during this period to issues of equity in the selection of 
subjects in agency documents reviewed by the Advisory Committee is in an 
influential DHEW guide to recipients of federal research funds published in 197 1, 
popularly known as the Yellow Book. The Yellow Book notes a "particular 
concern" about research involving "groups with limited civil freedom." 

9b. Because of the limited data available on the universe of 
experiments identified by the Committee, the Committee was unable to 
determine whether during the period 1944 through 1974 people who were 
socially disadvantaged were more likely than more socially advantaged 
people to be used as subjects in human radiation experiments generally or  in 
those experiments that offered no prospect of medical benefit or  posed 
greater risks. The Advisory Committee finds, however, that some of the 
biomedical experiments reviewed by the Committee that were ethically 
troubling were conducted on institutionalized children, seriously ill and 
sometimes comatose patients, African-Americans, and prisoners. 

The Committee bas troubled by the selection of subjects in many of the 
experiments we reviewed. These subjects often were drawn from relatively 
powerless, easily exploited groups, and many of them were hospitalized patients. 
As noted in Finding 9a, there were during this period no federal rules or policies 
directed at fairness in the selection of research subjects, and no norms or practices 
within the biomedical research community specifically addressing considerations 
of fairness. This silence on questions of justice in the conduct of human research 
was characteristic not only of radiation research but also of the entire research 
enterprise. While we note here cases that provoked concern, we were unable to 
determine the extent to which there were systemic injustices in the selection of 
research subjects in human radiation research because in most cases we were 
unable to determine any of the characteristics of the subjects involved in the 
experiments we catalogued. 

Finding 10 

The Advisory Committee finds that even as early as 1944 it was 
conventional for physicians and other biomedical scientists to obtain consent 
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from healthy subjects of research. By contrast, during the 1944-1974 period 
but especially through the early 1960s, physicians engaged in clinical 
research generally did not obtain consent from patient-subjects for whom the 
research was intended to offer a prospect of medical benefit. Even where 
there was no such prospect, it was common for physicians to conduct 
research on patients without their consent. It also was common, however, for 
physicians to be concerned about risk in conducting research on patient- 
subjects and, in the absence of a prospect of offsetting medical benefit, to 
restrict research uses of patients to what were considered low- o r  minimal- 
risk interventions. 

Perhaps the best-known example of the use of informed volunteers in 
research conducted at the turn of the century is the yellow fever research by 
military scientist Walter Reed. In the Advisory Committee's Ethics Oral History 
Project, several of Reed's military successors who were active in the 1940s and 
1950s gave similar examples of voluntary consent from healthy subjects in the 
context of work on typhus and malaria. In 1946, the American Medical 
Association (AMA) articulated the principle that human subjects must give 
"voluntary consent." In 1947, the prosecution's expert witness at the Nuremberg 
Medical Trial, Dr. Andrew Ivy, who had helped shape the AMA principle in 
conjunction with his role at Nuremberg, asserted that this was a standard by 
which physicians were guided in the use of human beings in medical experiments 
and that this standard was in "common practice" prior to its articulation by the 
AMA in 1946. Precisely what Ivy meant by this claim is unclear. Although there 
are doubtless instances in which this standard of voluntary consent was not 
followed, it does seem to have been widely recognized and adhered to among 
investigators whose research involved healthy subjects. 

. By contrast, various sources confirm that it was not conventional to obtain 
consent from patient-subjects. These sources include documents from the period 
in which the conduct of clinical research was discussed as well as the 
Committee's Ethics Oral History Project, in which physicians active in research in 
the 1940s and 1950s agreed that consent played little or no role in research with 
patient-subjects, even where there was no expectation that the patient would 
benefit medically from the research. At the same time, however, there was also 
agreement that, where patients were used as subjects in nontherapeutic research, 
the research usually posed little or no risk to the patients. 

Finding 11 

l l a .  The Advisory Committee finds that the government and 
government officials are morally responsible in cases in which they did not 
take effective measures to implement the government's policies and 

786 



ChaDter I7 

requirements, and the medical profession and biomedical scientists are 
morally responsible for instances in which they failed to adhere to the 
professional norms and practices of the time. 

The Advisory Committee was concerned that our conclusions about 
actions taken in the past be rendered fairly. Clearly, if government agencies had 
rules or requirements for the use of human subjects at the time, and if these 
requirements were sound from our point of view and consistent with basic moral 
principles, then agencies and agency officials had just as much moral 
responsibility to implement those requirements as those in analogous positions 
would have today, or in any day, with respect to current sound government 
requirements.' We have found that some government agencies did in fact have 
such requirements (see Findings 4 and 6). 

had recognized norms apd practices for the conduct of research with human 
subjects, and if these norms and practices were sound, then physician- 
investigators and other scientists operating in the past had just as much 
responsibility to adhere to those norms and practices as those in analogous 
positions would have today with respect to current nonns and practices that are 
morally sound. The Committee found evidence that the medical profession had 
such norms with respect to obtaining consent from healthy subjects, although 
physicians engaged in clinical research did not generally seek consent from 
patient-subjects. The Committee also found evidence of professional noms 
concerning acceptability of risk to subjects (see Finding 10). 

Similarly, if the medicat profession and the research community generally 

11 b. The Advisory Committee finds that by today's standards we 
consider it wrong that our government did not take effective measures to 
adequately protect the rights and interests of all human subjects of research. 
We also find that by today's standards we consider it wrong that medical and 
other professions engaged in human research did not have norms and 
practices of consent for all subjects of research. 

There is today a well-established consensus about the basic principles that 
should,govern the use of human subjects of research. There is also wide 
agreement that the government has an obligation to protect the rights and interests 
of all human research subjects and that the medical and other professions engaged 
in research are obligated to have norms and practices of consent for all human 
subjects of research. The failure to have such conditions in place would today be 
considered wrong. 

1 IC. The Advisory Committee finds that government officials and 
investigators are blameworthy for not having had policies and practices in 
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place to protect the rights and interests of human subjects who were used in 
research from which the subjects could not possibly derive medical benefits 
(nontherapeutic research in the strict sense). By contrast, to the extent that 
there was reason to believe that research might provide a direct medical 
benefit to subjects, government ofncials and biomedical professionals are 
less blameworthy for not having had such protections and practices. 

significant risk, government officials and investigators are more 
blameworthy for not having had such protections and practices in place. By 
contrast, to the extent that research was thought to pose little or no risk, 
government officials and biomedical professionals are less blameworthy for 
not having had such protections and practices. 

.We also find that, to the extent that research was thought to pose 

Today we consider policies and practices to protect the rights and interests 
of human subjects to be as important in research that offers participants a 
prospect of medical benefit as in research that does not. Government regulations 
and the rules of professional and research ethics apply equally to both kinds of 
research. In the 1940s, 1950s, and 1960s, however, patients and society generally 
accorded doctors more authority to make decisions for their patients than they do 
today. It was both commonplace and considered appropriate for a physician to 
determine what treatments a patient should receive without necessarily consulting 
the patient, provided that the decision was based on the physician's judgment 
about what would be in the patient's best interest. This authority generally 
extended to decisions about whether a patient's interest would be served by being 
a subject in medical research. Judgments about the blameworthiness of officials 
and physician-investigators for not having had policies and practices to protect 
the rights of human subjects in research that offered a prospect of medical benefit, 
such as requirements of consent, are mitigated by this historical context. 

' However, even at the time, government officials and biomedical 
professionals should have recognized that when research offers no prospect of 
medical benefit, whether subjects are healthy or sick, research should not proceed 
without the person's consent. It should have been recognized that despite the 
significant decision-making authority ceded to the physician within the doctor- 
patient relationship, this authority did not extend to procedures conducted solely 
to advance science without a prospect of offsetting benefit to the person. This 
finding is supported by the moral principle, deeply embedded in the American 
experience, that individuals may not be used as mere means toward the ends of 
others. We also note that at its 1947 beginning, officials of and biomedical 
advisers to the AEC were clearly aware of the issues raised when patients, as well 
as healthy people, were used as subjects in nontherapeutic research without their 
consent. 
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The Advisory Committee has also determined that government officials 
and scientific investigators at the time recognized that research could put subjects 
at risk of harm, that they had an obligation to determine that the risks imposed 
were reasonable, and that research that posed greater or more uncertain risks was 
more problematic than research whose risks were lower. Sometimes government 
officials and investigators took steps to protect subjects from unnecessary or 
unacceptable risks. These steps included in some cases a requirement of group 
review of research proposals and the obtaining of consent of the subjects, 
particularly where risks were considered worrisome, But these steps were not 
consistently or uniformly taken. 

Population Exposures 

Finding 12 

The Advisory Committee finds that some service personnel were used 
in human experiments in connection with tests of atomic bombs. The 
Committee finds that such personnel were typically exposed to no greater 
risks than the far greater number of service personnel engaged in similar 
activities for training or  other purposes. The Committee further finds that 
there is little evidence that the 1953 secretary of defense Nuremberg Code 
memorandum was transmitted to those involved with human experiments 

requirements contained in the memorandum were implemented in the case 
of a few experiments, apparently independently of the memorandum. The 
Committee also finds that the government did not create or  maintain 
adequate records for both experimental and nonexperimental participants. 

1% conducted in conjunction with atomic testing. However, some of the 

More than 200,000 service personnel participated in nuclear weapons tests 
fiom 3946 to the early 1960s. The vast majority of those who,participated were 
engaged in management of the tests, training maneuvers, or data-gathering 
activities. In the range of 2,000 to 3,000 of these participants were research 
subjects. In many cases these research subjects engaged in activities, and were 
subjected to risks, essentially identical to those engaged in by many more people 
who were not research subjects. The purpose of this human subject research was 
not to measure the biological effects of radiation. Rather, for example, 
researchers sought to measure the psychological and physiological effects of 
participation in bomb tests, the levels of radiation to which individuals who flew 
in and around atomic clouds were exposed, and the effects of intense light from 
the bomb blast on the eyes. 

memorandum on human experimentation in connection with atomic, biological, 
The Advisory Committee found little evidence that the 1953 Wilson 
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and chemical warfare (or an Army implementing document) was transmitted to 
those involved in bomb-test-related experimentation. In interviews with 
Committee staff, some of those involved in the experimentation stated that they 
were unaware of the memorandum. However, there is evidence that in some of 
the experiments consent was provided for, but this was likely independent of the 
1953 policy. 

levels that were likely to produce acute effects. However, bomb-test participants 
were exposed to lower levels of radiation, which might conceivably have effects 
on some participants over the longer term. The evidence shows that those who 
managed the tests were aware of the potential, however small, that injury might 
result years later fiom such exposures. In recent years, as the government and 
veterans have sought to reconstruct the extent of exposure and resulting injury, it 
has become apparent that the government did not uniformly create records that 
would permit all individuals to efficiently and confidently know the extent of 
their exposure, did not create records that would permit reconstruction of the 
identity and location of all those who participated at the tests, did not adequately 
undertake to link medical and exposure records, and did not adequately maintain 
those records that were initially created. 

The military took successful precautions against exposure to radiation 

Finding 13 

The Advisory Committee finds that during the 1944-1974 period the 
government intentionally released radiation into the environment for 
research purposes on several hundred occasions. In only a very few of these 
cases was radiation released for the purpose of studying its effect on humans. 

The Advisory Committee's charter identified thirteen releases: one related 
to the testing of intelligence equipment (the "Green Run"), eight radiological 
warfare tests, and four releases of radioactive lanthanum ("RaLa") to test the 
mechanism of the atomic bomb. The Advisory Committee received information 
on more than sixty radiological warfare releases that took place in the period 
1949- 1952 and on the nearly 250 RaLa releases that took place in the period 
1944-1961. We identified further intentional releases of a kind that were not 
described in the charter. These included the release of radiation to study its 
environmental pathways and the release of radiation in connection with outdoor 
safety tests and tests related to the development of nuclear reactors, as well as to 
the development of nuclear-powered rockets and airplanes. 

Most releases took place in and around the sites that constitute the nation's 
nuclear weapons complex, notably Oak Ridge, Tennessee; Hanford, Washington; 
Los Alamos, New Mexico; the Nevada nuclear weapons test site; and the Idaho 
National Engineering Laboratory. Releases related to radiological warfare tests 
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b 

took place primarily at the Dugway Proving Ground in Utah. Radioactive material 
was also released into the environment for research purposes at other locations; 
for example, fallout from the Nevada Test Site was inserted into the tundra of 
Alaska. 

Finding 14 

The Advisory Committee finds that for both the Green Run (at 
Hanford) and the RaLa tests (at Los Alamos), where dose reconstructions 
have been undertaken, it is unlikely that members of the public were 
directly harmed solely as a consequence of these tests. 

It is impossible to distinguish any harm due to these releases from other 
sources of exposure, particularly at Hanford, where the amount of radioactivity 
intentionally released by the Green Run was 1 percent of the amounts released by 
routine operations of the Hanford facility in the 1945- 1947 period. The risks of 
thyroid disease from all past operations of the Hanford plant are currently under 
study; however, the Advisory Committee estimates that the contribution of the 
Green Run to any such risks amounts to substantially less than one case. No dose 
reconstruction has been undertaken for the radiological warfare field tests at the 
Dugway Proving Grounds. Most of the intentional releases the Advisory 
Committee has studied, including all those identified in our charter, involved 
radioactive materials with short-enough half-lives that they quickly decayed and 
therefore pose no risk to health from continuing exposure. 

Finding 15 

The Advisory Committee finds that during the period from 1944 to 
I about 1970 there was no system of environmental laws and regulations 

governing the conduct of intentional releases analogous to that currently in 
place. However, those responsible for intentional releases during this period 
recognized the possible health risks from environmental releases and that 
risks had to be considered in making policy decisions about such releases. 

In the case of the Green Run, guidelines existed for routine (or normal 
operating) environmental releases of radioactive iodine but were exceeded; in the 
case of radiological warfare tests, a safety panel was created. These and other 
releases specified in the Advisory Committee's charter were conducted in secret 
because of a combination of concerns about national security and public reaction. 
The Atomic Energy Act of 1954 began the formal public system of safety 
regulation of environmental releases of radiation. It was not until the National 
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Environmental Policy Act of 1969 that publi f federal actions likely to 
have a significant impact on the environment was institutionalized. 

reviev 

Finding 16 

The Committee finds that, as a consequence of exposure to radon and 
its daughter products in underground uranium mines, at least several 
hundred miners died of lung cancer and surviving miners remain at elevated 
risk. As a consequence of a U.S. hydrogen bomb test conducted in 1954, 
several hundred residents of the Marshall Islands and the crew of a Japanese 
fishing boat developed acute radiation effects. Some of the Marshall 
Islanders subsequently developed benign thyroid disorders and thyroid 
cancer as a result of the radiation exposure. Surviving Marshallese also may 
remain at  elevated risk of thyroid abnormalities. 

The miners, who were the subject of government study as they mined 
uranium for use in weapons manufacturing, were subject to radon exposures well 
in excess of levels known to be hazardous. The government failed to act to 
require the reduction of the hazard by ventilating the mines, and it failed to 
adequately warn the miners of the hazard to which they were being exposed, even 
though such actions would likely have posed no threat to the national security. 

Some Marshallese exposed during the 1954 bomb test received radiation 
doses substantially in excess of those considered safe, both at the time and today. 
One Marshallese exposed as a baby died of leukemia in 1972, which may have 
been as a consequence of exposure during the test. In 1954, twenty-eight U.S. 
servicemen manning a weather station on Rongerik Atoll also received doses of 
radiation substantially in excess of those considered safe at the time and today. 
The Advisory Committee does not know whether any of the servicemen suffered 
long-term harm as a result of their exposure. Twenty-three Japanese fishermen 
were irradiated as a result of the fallout from the 1954 bomb test. The exposed 
Marshallese population received additional doses of radiation from later bomb 
tests and residual radiation in the food chain, which continues to this day. The 
U.S. government--initially the Navy and then the AEC and its successor agencies-- 
has provided care to the Marshallese ever since for radiation-related illnesses 
while conducting research on this population to determine radiation effects. For 
many years the distinction between research and clinical care was not adequately 
explained to the Marshallese. 

Finding 17 

The Committee finds that since the end of the Manhattan Project in 
1946 human radiation experiments (even where expressly conducted for 
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military purposes) have typically not been classified as secret by the 
government. Nonetheless, important discussions of human experimentation 
took place in secret, and information was kept secret out of concern for 
embarrassment to the government, potential legal liability, and concern that 
public misunderstanding would jeopardize government programs. In some 
cases, deception was employed. In the case of the plutonium injection 
experiments, government oMcials and government-sponsored researchers 
continued to keep information secret from the subjects of several human 
radiation experiments and their families, including the fact that they had 
been used as subjects of such research. Some information about the 
plutonium injections, including documentation showing that data on these 
and related human experiments were kept secret out of concern for 
embarrassment and legal liability, was declassified and made public only 
during the life of the Advisory Committee. 

. Human experimentation conducted during the Manhattan Project was 
carried out in secret. Since 1947 (when the Atomic Energy Commission began 
operations and the military services were unified under a secretary of defense) 
human radiation experiments have rarely been protected as classified secrets. 
However: 

be kept secret only where required by national security. At the same time, AEC 
officials and advisers secretly determined that reports on human radiation 
experiments should not be declassified where they contained information that was 
potentially embarrassing or a cause of legal liability. Upon requests for 
declassification, research reports involving human radiation experiments and 
other human radiation exposures were reviewed for their effects on public 
relations, labor relations, and potential legal claims. 

subject research policy; some of these discussions were conducted in secret 
meetings, and the statements of requirements that were articulated, while not 
secret, evidently were little disseminated. Similarly, 1949- 1950 AEC/DOD 
discussions of the terms on which human radiation experiments could be 
conducted were either secret or the substance of the discussions was given limited 
public distribution. In 1952, Department of Defense biomedical advisory groups 
also engaged in secret or restricted discussions of policy, which led to the 1953 
issuance of the Wilson memorandum, which was itself issued in Top Secret. 

Government officials and experts did not squarely and publicly address 
the existence and scope of government-supported human radiation 
experimentation. For example, in the late 1940s and early 1950s the AEC denied 
to the press and citizens that it engaged in human experimentation, even though 

In 1947 AEC biomedical advisers publicly urged that biomedical research 

, In 1947 AEC officials and advisers conducted discussions about human 
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the AEC's highly visible radioisotope distribution program had been created to 
provide the means for, among other things, human experimentation. 

Project Sunshine, a worldwide program of data gathering, including 
human data gathering to measure the effects of fallout, was kept secret from its 
1953 inception until 1956, and AEC officials and researchers employed deception 
in the solicitation of bones of deceased babies from intermediaries with access to 
human remains. It appears that concern for public relations played a key role in 
keeping the human data gathering, and the very existence of Project Sunshine, 
secret. 

Finding 18 

All the intentional releases identified in the Advisory Committee's 
charter, as well as the several hundred other releases that were essentially of 
the same types, were conducted in secret and remained secret for many years 
thereafter. All involved some stated national security purpose, which may 
have justified some degree of secrecy. Despite continued requests from the 
public that stretch back well over a decade, however, some information 
about intentional releases was declassified and made publicly available only 
during the life of the Advisory Committee. 

The Committee's review indicates that internal proposals that the public be 
informed about the existence of the radiological warfare program were rebuffed 
on grounds that public misunderstanding might jeopardize the program. 

Citizens learned of the 1949 Green Run in 1986, and then only following 
close review of documents requested from the government by members of the 
public. Portions of a key surviving report on the Green Run were not declassified 
until 1994. Similarly, although 250 intentional releases near the land of the 
Pueblo Indians in New Mexico took place between 1944 and 196 1, the Pueblo do 
not appear to have been informed of the full scope of the program until 1994. 
Documentation on these midcentury tests is only now being declassified. 

Finding 19 

The Advisory Committee finds that the government did not routinely 
undertake to create records needed to ensure that secret programs could be 
understood and accounted for in later years and that it did not adequately 
maintain such records where they were created. The Committee further 
finds that many important record collections (including records that were 
not initially classified) have been maintained in a manner that renders them 
practically inaccessible to those who need them, thereby limiting the utility of 
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the records to the government itself, as well as the public's rights under the 
Freedom of Information Act. 

Where citizens are exposed to potential hazards for collective benefit, the 
government bears a burden of collecting data needed to measure risk, of 
maintaining records, and of providing the information to affected citizens and the 
public on a timely basis. The need to provide for ultimate public accounting, as 
was recognized by early AEC leadership, is particularly great where risk taking 
occurs in agencies that do much of their work in secret. The government did not 
routinely or adequately create and maintain such records for relevant human 
radiation experiments, intentional releases, and service personnel exposed in 
conjunction with atomic bomb tests. 

or destroyed over the years. These include the classified records of the Atomic 
Energy Commission's Intelligence Division; secret records that were kept in 
anticipation of potential liability claims from service personnel exposed to 
radiation;2 records relating to the secret program of experimentation conducted by 
the CIA (MKULTRA); nonclassified records of VA hospitals regarding the 
thousands of experiments that, the VA told the Advisory Committee, were 
conducted there; and nonclassified files of the AEC's Isotope Distribution 
Program relating to the many licenses for "human use" it granted in the period 
1947 to 1955. The Committee notes that laws governing government records 
provide for routine destruction of older records; however, we also found that 
some records documenting the destruction of records had been lost or destroyed. 

Committee about the credibility of the government's efforts to respond to requests 
for documents. The Advisory Committee's experience indicates that 
shortcomings in government response to Freedom of Information Act requests, 
which may be interpreted by citizens as deliberate nondisclosure, may often occur 
because the agencies themselves lack adequate road maps to the records that still 
exist and lack records needed to determine whether collections of importance to 
the public have been lost or destroyed. In the absence of the efforts put forth by 
the Human Radiation Interagency Working Group, thousands of documents that 
have now been made public would not have been located. 

Where records were initially created, important collections have been lost 

Public witnesses and others repeatedly expressed doubt to the Advisory 
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Part IV 

Findings for the Contemporary Period 

Biomedical Experiments 

Finding 20 

The Advisory Committee finds that human research involving 
radioisotopes is currently subjected to more safeguards and levels of review 
than most other areas of research involving human subjects. The Advisory 
Committee further finds that there are no apparent differences between the 
treatment of human subjects of radiation research and human subjects of 
other biomedical research. 

Today, research involving either external radiation or radioactive drugs 
usually undergoes an additional layer of review for safety and risk. Most medical 
institutions have a radiation safety committee (RSC) responsible for evaluating 
the risk of radiation research and other medical activities and limitation of 
radiation exposure of both employees and subjects. Research and medical 
institutions that perform basic research invohing human subjects and radioactive 
drugs must also have studies reviewed and approved by a radioactive drug 
research committee (RDRC), a local institutional committee approved by the 
Food and Drug Administration, to ensure that safeguards in the use of such drugs 
are met. These steps are in addition to the review of risks and benefits undertaken 
for all research, whether radiation or nonradiation, by local institutional review 
boards. 

practices in human subject research, we found no meaningfid differences between 
radiation research and human research in other fields. 

In the Advisory Committee's two empirical projects examining current 

Finding 21 

The Advisory Committee finds that today research involving human 
subjects sponsored by'the government may be classified and conducted in 
secret, but it must comply with the provisions of the Common Rule. 

It is permissible today to perform classified research on human subjects, 
although it is our understanding that classified research occurs relatively rarely. 
Like unclassified research, such research is covered by the protections enunciated 
in the Common Rule. There may be significant problems in the application of the 
Common Rule to classified research, however. One problem concerns the 
possible need for security clearances if institutional review boards are to 
appropriately protect the interests of human subjects. Written guidance on this 
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question differs among the agencies. Of particular concern is whether only those 
members of the IRB who are employees of the agency will possess security 
clearances and thus be able to participate in reviewing classified projects. 

than minimal risk, as with any such research, the Common Rule allows IREh to 
waive any or all elements of informed consent if, among other things, it is not 
practicable for the research to be carried out without such a waiver.' The 
Committee believes, however, that research conducted in secret should never be 
permitted on human subjects without the subjects' informed consent. The question 
of what must be disclosed to potential subjects in order for them to make an 
informed decision about participating in classified research, including whether an 
adequate disclosure can be made to people who do not have security clearances, is 
an important issue not addressed in the Common Rule. 

Another issue of concern is that for classified research involving no more 

Finding 22 

The Advisory Committee finds that, in comparison with the practices 
and policies of the 1940s and 1950s, there have been significant advances in 
the protection of the rights and interests of human subjects of biomedical 
research. However, we also find that there is evidence of serious deficiencies 
in some parts of the current system for the protection of the rights and 
interests of human subjects. 

Based on the Advisory Committee's review, it appears that about 40 to 50 
percent of human subjects research poses no more than minimal risk of harm to 
subjects. In our review of research documents that bear on human subjects issues, 
we found no problems or only minor problems in most of the minimal-risk studies 
we examined. In our review of documents we also found examples of 
complicated, higher-risk studies in which human subjects issues were carefully 
and adequately addressed and that included excellent consent forms. In our 
interview project, there was little evidence that patient-subjects felt coerced or 
pressured by investigators to participate in research. We interviewed patients 
who had declined offers to become research subjects, reinforcing the impression 
that there are often contexts in which potential research subjects have a genuine 
choice. 

'Common Rule, -.I 16(d). Under the Common Rule, four requirements must 
be met for an IRB to waive the rule's informed consent requirements: "( 1 )  the research 
involves no more than minimal risk; (2) the waiver or alteration will not adversely affect 
the rights and welfare of the subjects; (3) the research could not practicably be carried 
out without the waiver or alteration; and (4) whenever appropriate, the subjects will be 
provided with additional pertinent information after participation." 
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At the same time, however, we also found in our review of documents 
examples in which human subjects issues were carelessly and inadequately 
addressed. These disparities suggest that there is substantial variation in the 
performance of institutional review boards. 

We found serious deficiencies in our review of research proposal 
documents in several areas central to the ethics of research involving human 
subjects. Specifically, these documents often failed to provide sunicient 
information with which judgments could be made about the likely voluntariness 
of participation and about the characteristics of and justification for the subjects 
selected for study. It also was often difficult to assess, again because of 
insufficient information, whether the likely merits of the research warranted the 
imposition of risk or inconvenience on human subjects. We also found serious 
deficiencies in many of the consent forms we reviewed, including the consent 
forms of some minimal-risk studies. 

that exposes subjects to greater than minimal risk. We found evidence of 
confusion over the distinction between research and therapy in interviews with 
patients, in the research documents reviewed, and in public testimony. This 
confusion appears to be borne out of a combination of trust in physicians and an 
inadequate understanding of the differences among innovative practice, 
therapeutic research, and accepted modes of therapy. The Advisory Committee's 
empirical studies suggest that there is reason to wony that patient-subjects who 
have serious illnesses may have unrealistic expectations both about the possibility 
that they will personally benefit by being a research subject and about the 
discomforts and hardships that sometimes accompany research. 

involving adult subjects of questionable capacity. In the documents made 
available to the Advisory Committee, there was little discussion of the 
implications of diminished capacity for the process of consent and authorization 
to participate in research, even in studies that appeared to offer no prospect of 
medical benefit to subjects. In addition, the Advisory Committee is concerned 
about the failure of federal regulations to address the conduct of research 
involving institutionalized children. 

Most of the Advisory Committee's concerns focus, however, on research 

The Advisory Committee is also concerned about research we reviewed 

Population Exposures 

Finding 23 

The Advisory Committee finds that events that raise the same 
concerns as the intentional releases in the Advisory Committee's charter 
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could still take place in secret under current environmental laws and 
regulations, 

Today the law provides that environmental reviews may be conducted in 
part or even in whole in secret, thereby eliminating provision for public notice 
and comment. In classified programs, the government must still comply with 
environmental standards, and the Environmental Protection Agency must oversee 
and review environmental compliance. However, the EPA has not maintained 
records of environmental releases where the reviews were conducted in whole or 
in part in secret. Environmental laws and regulations that limit quality or quantity 
of a release also contain provisions allowing exemptions for national security. In 
principle, the President or the secretary of energy (in the case of the Atomic 
Energy Act) could invoke these exemptions to permit releases that would 
otherwise exceed risk standards. 
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ENDNOTES 

I .  The qualification of agency officials' responsibility to implement "sound" 
requirements refers to the moral quality of the requirements. There may be other reasons 
for a society to hold its government officials responsible for implementing duly 
authorized rules, such as prudential needs for orderliness and predictability. But we 
would not hold an official morally blameworthy for failing to implement a requirement 
that is morally unsound. In that case his or her role-related responsibilities are 
superseded by basic ethical principles. 

remains to be determined. 
2. As discussed in chapter 10, the precise nature of all the records that were kept 
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