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Abstract
The year 2000 marked the centennial of the discovery of
the mode of transmission of yellow fever. Informed consent
was systematically used for the first time in research. This
process was the result of a complex social phenomenon
involving the American Public Health Association, the US
and Spanish Governments, American and Cuban scientists,
the media, and civilian and military volunteers. The public
health and medical communities face the AIDS pandemic at
the beginning of the 21st Century, as they faced the yellow
fever epidemic at the beginning of the 20th Century. Cur-
rent medical research dilemmas have fueled the debate about
the ethical conduct of research in human subjects. The AIDS
pandemic is imposing enormous new ethical challenges on
the conduct of medical research, especially in the develop-
ing world. Reflecting on the yellow fever experiments of
1900, lessons can be learned and applied to the current
ethical challenges faced by the international public health
research community.
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Resumen
En el año 2000 se cumplió el primer centenario del descu-
brimiento del modo de transmisión de la fiebre amarilla. El
consentimiento informado fue utilizado por primera vez de
manera sistemática en una investigación médica. Este proceso
fue el resultado de un fenómeno social complejo que in-
volucró a la Asociación Americana de Salud Pública, a los
gobiernos de los Estados Unidos de América y España, a
científicos norteamericanos y cubanos, a la prensa y a volun-
tarios civiles y militares. Al inicio del siglo XXI las comuni-
dades de salud pública y médicas en el ámbito internacional
enfrentan la pandemia de SIDA al igual que enfrentaron a la
fiebre amarilla al iniciarse el siglo XX. A la vez, también de-
baten los retos éticos que la investigación médica contem-
poránea les ofrece, especialmente en los países en desarrollo.
La reflexión sobre los experimentos de 1900 podría ofre-
cer enseñanzas aplicables a los retos éticos enfrentados por
las comunidades internacionales de investigación en salud
pública.
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A t the start of the 21st Century, the medical research
community in the United States is engaged in mul-

tiple controversies and debates regarding the ethical
conduct of research in human subjects. Examples of
these controversies include the use of certain methods
in the conduct of researching poor and minority po-
pulations,1,2 and the application of new medical tech-
nologies such as gene therapy.3 Clinical trials being
conducted in leading academic medical research cen-
ters in the United States have been ordered to tem-
porarily stop because of alleged violations in the
safe implementation of the approved protocols.4 This
array of new challenges has resulted in the establish-
ment of a new government agency for ethics in medi-
cal research,5 led by an “Ethics Czar”.6

The global public health community is facing the
deadly AIDS pandemic at the beginning of the 21st

Century, as it faced yellow fever at the beginning of
the 20th Century. The AIDS pandemic is imposing enor-
mous new ethical challenges, especially on the conduct
of medical research in the developing world. Recently
published scientific papers from research conducted
in the countries most affected by the AIDS pandemic,
are putting into question the principles of social jus-
tice and the distribution of benefits derived from me-
dical research.7-9 The Declaration of Helsinki was
under revision because of these new ethical challen-
ges,10,11 and was modified in October 2000. The public
health and research communities have faced and over-
come similar challenges in the past.

A milestone in the evolution of ethics in medical
research that occurred a century ago, was the syste-
matic use of informed consent during the conduct of
research in human subjects. The year 2000 marked the
centennial of the discovery of the mode of transmis-
sion of yellow fever by the mosquito Aedes aegypti
(Culex fasciatus, Stegomya fasciata). Recurrent epidemics
of yellow fever in the Temperate Zone of North Amer-
ica were responsible for more that 100 000 deaths be-
tween the end of the 18th Century and the end of the
19th Century.12 The American Public Health Associa-
tion (APHA), which included more than 1 000 mem-
bers and the sanitary authorities and health officials of
the United States, Canada, and Mexico in the 1890’s,
played a crucial role in this historic episode. Dr. Ben-
jamin Lee, the future chairman of the 29th Annual
Meeting of the APHA, presented during the 17th meet-
ing in Brooklyn, New York, in 1899, a “demand for the
annexation of Cuba” to sanitize the island.13 Major
William Crawford Gorgas, the sanitary officer in Cuba
during the yellow fever experiments, and future Sur-
geon General of the Army, expressed in 1907 that “Cuba
is so situated commercially with regard to our gulf

coast that, as long as she was infected with the yellow
fever, she was a constant menace to our gulf-states, and
to the United States generally”.14

The APHA presented draft legislation to William
McKinley, President of the United States, requesting
the formation of a scientific commission to “study the
etiology of yellow fever” in 1897,13 and because no ac-
tion was taken by congress, it was presented again in
1898, the year the Spanish-American war began. The
result of the war with Spain gave control of Cuba to
the United States in 1899,15 permitting the direct inter-
vention of the United States Army in the investigation
of the cause of yellow fever. The Army Board of me-
dical officers, known as the “Yellow Fever Commis-
sion”, was appointed by George M. Sternberg, Surgeon
General of the Army, member of the APHA, and of the
Yellow Fever Committee selected by the APHA in
1897.13 The Yellow Fever Commission, led my Major
Walter Reed of the U.S. Army, conducted the classic
experiments16,17 that proved the hypothesis of the Cu-
ban scientist Dr. Juan Carlos Finlay y Barres, which stat-
ed that yellow fever was transmitted by mosquitoes.
Dr. Finlay was elected President of the 31st Meeting of
the APHA in 1904, and honored during the 32nd Meet-
ing of the APHA in recognition of his scientific work
in yellow fever.18,19 Major William Crawford Gorgas
promptly put science into practice. The sanitary me-
thods in vector control derived from the Yellow Fever
Commission’s discovery nearly eradicated the mosqui-
toes carrying yellow fever from Havana, Cuba.20 The
lessons in sanitation learned in Cuba were then imple-
mented in Panamá, successfully controlling the trans-
mission of yellow fever and malaria.14 Control of
yellow fever and malaria allowed the Americans to
complete the Panama Canal by 1914, after more than
20 years of unsuccessful efforts by France, and more
than 20,000 deaths. This monumental engineering en-
deavor led to the emergence of the United States of
America as a world power.

The Yellow Fever Commission had a less conspi-
cuous achievement of enormous implications for the
future of ethics in medical research –the recruitment
of informed volunteers through a covenant, a “written
informed consent”. This approach contrasted with the
then prevalent authoritarian methods, absolutely
unethical by modern standards, of experimentation in
human subjects.21 This novel research tool was, how-
ever, the product of a complex social phenomenon. In
November 21st, 1900, the Cuban newspapers aggres-
sively opposed the use of recent Spanish immigrants,
who were susceptible to yellow fever, as “Guinea pigs”.
Brigadier General Leonard Wood, the Military Gover-
nor of Cuba, a physician himself, and the Yellow Fever
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FIGURE 1. INFORMED CONSENT, IN SPANISH AND ENGLISH LANGUAGES, SIGNED BY THE SPANISH VOLUNTEER ANTONIO BENIGNO IN NOVEMBER 26, 1900. REEVE 41388,
OTIS HISTORICAL ARCHIVES, NATIONAL MUSEUM OF HEALTH AND MEDICINE, ARMED FORCES INSTITUTE OF PATHOLOGY, WASHINGTON, D.C.
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Commission sought the collaboration of the Spanish
Consul in Cuba, and turned the public opinion in fa-
vor of the investigations.22 Brigadier General Leonard
Wood granted $5 000 to Major Walter Reed “for the
purpose of hiring men to submit to these experiments
and to the bite of the mosquito on condition that the
men should be appraised of their danger and sign pa-
pers to that effect; that it should be their own free will
in every particular, and that, incase of Spaniards, the
Spanish consul’s permission should be obtained”.23

The Yellow Fever Commission produced a written do-
cument, in Spanish and English, with all the pertinent
information about the known benefits and risks to the
potential volunteers (Figure 1).

In 1946, Dr. Andrew C. Ivy, representative from
the American Medical Association, and Dr. Leo Alex-
ander were both sent as expert witnesses during the
trials of war criminals before the Nuremberg Military
Tribunals. Drs. Ivy and Alexander, with the collabora-
tion of Brigadier General Telford Taylor, wrote the
Nuremberg Code that defined a “10-point statement
delimiting permissible medical experimentation on
human subjects” which included as the first point: “The
voluntary consent of the human subject is absolutely
essential”, further detailing its meaning.24 The ethical
manner in which the Yellow Fever Commission con-
ducted its experiments with human subjects was cited
in 1946, among other studies, in the Journal of the
American Medical Association suggesting that it
served as a point of reference in the development of
the Nuremberg Code.25

Further developments in the field of ethics in me-
dical research in human subjects evolved dramatical-
ly, and by 1964, the 18th World Medical Assembly, in
Helsinki, Finland, adopted the “Recommendations
Guiding Physicians in Biomedical Research Involving
Human Subjects”. These recommendations are known
as the “Declaration of Helsinki”. One of the basic prin-
ciples of the declaration states that “In any research on
human beings, each potential subject must be ade-
quately informed of the aims, methods, anticipated
benefits and potential hazards of the study and the
discomfort it may entail” also further detailing the cha-
racteristics of the informed consent.26 The consent form
used by the Yellow Fever Commission, well ahead of
its time, met most of these criteria as compared to
other several examples of historical “documented ca-
ses of legal informed consent” in the practice of medi-
cine, that have been published in the literature.27,28

In summary, the accomplishments of the Yellow
Fever Commission were the result of the application
of principles that make a public health intervention
successful. The organized political pressure from the

APHA made the U.S. Government to take action
against the threat that yellow fever posed to the na-
tion and the rest of the American continent. Rather than
authoritarian methods, the leadership of the military
members of the Commission consulted with the local
authorities and built consensus among the native and
Spanish immigrant populations of Cuba and sought
their cooperation. The subjects who participated in the
study were treated ethically, and finally, aggressive
implementation of public health measures followed
the results of the practice of sound science. The les-
sons learned from this historic episode can be applied
to the current challenges faced by the public health
and research communities.
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