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The Control of Rickets
| Excerpted from Martha May Eliot, MD. The control of rickets: preliminary discussion of the demonstration 

in New Haven. Journal of the American Medical Association. 1925;85:656–663.

THAT ANIMALS CAN BE
protected against rickets by the
use of cod liver oil and ultravio-
let rays is an established fact. It
has also been clearly shown that
cod liver oil and sunlight exert a
great influence in the cure of
rickets. Whether these measures
are sufficient to prevent rickets in
infants in a community is the
problem on which we are work-
ing in the demonstration in New
Haven. It is my purpose to set
forth briefly the plan of the study
and to offer a preliminary discus-
sion of the results.

The demonstration was started
in October, 1923, for a three
year period by the United States
Children’s Bureau in conjunction
with the Pediatric Department of
the Yale School of Medicine and
with the active cooperation of
the local health organizations. A
district of the city was selected
having a population of approxi-
mately 13500, one third of
which were negroes, and two
thirds a mixed population com-
posed of Italians, Irish, Polish,
and Americans. The office of the
demonstration is known in New
Haven as the “Children’s Bu-
reau.” The staff consists of three
physicians, three public health
nurses, two social investigators, a
roentgen-ray technician and a
secretary. The staff is necessarily
large in order that the records
may be complete and accurate.

The main problem of the in-
vestigation was to show whether
rickets could be prevented in a
community by the intensive use
of cod liver oil and sunlight. The

infants born within the selected
district during the first two years
of the study are examined and
started on cod liver oil and sun-
baths, if possible, before the end
of the first month of life. They
are brought to the Children’s Bu-
reau once a month for physical
and roentgen-ray examinations in
order that rickets may be discov-
ered as early as possible and in-
tensive treatment instituted if
necessary. The nurses visit the
homes frequently to see whether
the instructions are being carried
out. In order to provide control
material for the investigation, it
was necessary to take for exami-
nation the children under 5
years of age living in the district
at the time when the demonstra-
tion started. Later, however, it
became clear that it was even
more important to have for com-
parison a group of infants who
were born during the period of
the demonstration, but who had
received no cod liver oil and con-
cerning whom no instructions re-
garding sunlight had been given.
Examination of such a control
group was begun at the end of
the first year of the demonstra-
tion and has continued through-
out the past winter. The infants
of this group correspond in age
to those in the district who are
being given antirachitic treatment.

The daily routine in the
demonstration is comparatively
simple. The birth certificates of
babies born in the district are
sent to the Children’s Bureau of-
fice by the board of health. If the
certificate is signed by a local

physician, a call is made by one
of the Children’s Bureau physi-
cians, to explain to him the pur-
pose of the demonstration and to
ask his cooperation. If the physi-
cian has already been seen, a let-
ter is written telling him that the
birth certificate has been sent to
the Children’s Bureau, and that
the mother will be urged to bring
the baby for examination. No
new baby is brought to be exam-
ined without the knowledge and
consent of the family physician.
When the nurse takes the birth
certificate to the mother, she has
an opportunity to tell the mother
about the Children’s Bureau, and
to make an appointment for the
baby to be examined as soon as
the mother is able. At the first
visit the baby is weighed, mea-
sured and examined thoroughly.
At this visit, also, a roentgenogram
is taken of the bones of both
forearms. A uniform technic [sic]
in taking the roentgenograms is
used for all babies, so that the
films may be compared satisfac-
torily with one another. Before
leaving, the mother is given gen-
eral advice by the physician with
regard to routine feeding and
care of the baby. She is in-
structed to give both cod liver oil
and sunbaths to the baby, and is
asked to bring him back once a
month for physical and roentgen-
ray examinations.

The importance of teaching
the mother how to give the cod
liver oil to the baby cannot be
overemphasized. Success in the
administration of cod liver oil to
babies depends on two things:

the method used, and the ability
of the physician or nurse to con-
vince the mother of the value of
the cod liver oil. An actual
demonstration of the best
method of administration is given
to each mother by one of the
nurses. With the baby lying
across her lap, the nurse pours
out the proper dose in a spoon
held in her right hand. With her
left hand she opens the baby’s
mouth by pressing the cheeks to-
gether between her thumb and
fingers. The oil may then be
poured little by little into the
baby’s mouth. If the mouth is not
held open until the oil entirely
disappears, the baby will spit out
what is left. When this happens,
the mother very frequently re-
ports that the baby has vomited
the oil. It is frequent for infants
to spit out oil not yet swallowed,
but in only a few instances have
we found that the infant actually
vomits it.

Demonstrations of the sun-
baths are given by the nurses at
their visits to the homes. If the
baby is fortunate enough to have
been born between the first of
March and the first of Septem-
ber, sunbaths are started out-
doors before the end of the first
month of life. If the baby is born
in the winter months, the sun-
baths frequently must be given
indoors inside an open sunny
window. At whatever season the
baby is born, however, the mother
is impressed with the importance
of direct sunbaths. She is taught
that the full value of the sun’s rays
is obtained only when they reach
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Martha May Eliot: “Spinster in Steel Specs, Adviser on Maternity”
PEDIATRICIAN MARTHA MAY
ELIOT was associated with the
Children’s Bureau for over 20
years. When criticizing her role
and the influence of the Chil-
dren’s Bureau, and even when
noting Eliot’s remarkable
achievements, commentators
frequently questioned her au-
thority as an “unmarried ex-
pert” on child health. Despite
the rather hostile environment
in which she worked, Eliot
went on to receive many well-
deserved honors. The Ameri-
can Pediatric Society gave her
its highest award, the John
Howland Medal, in 1967.

Martha May Eliot was born
in Dorchester, Mass, in 1891,
to Christopher Rhodes Eliot, a
Unitarian minister, and Mary
Jackson May. She was a first
cousin of the poet T. S. Eliot.
Her grandfather, William G.
Eliot, was the first chancellor
of Washington University in St.
Louis. Eliot majored in classi-
cal literature at Radcliffe Col-
lege and also completed pre-
medical training. During a
year’s study at Bryn Mawr
College she met Ethel Collins
Dunham, who was to become
her life partner.1 After com-
pleting their undergraduate
education, the two enrolled at
Johns Hopkins University
School of Medicine in 1914. 

Eliot and Dunham planned
to take medical internships to-
gether, but only Dunham was
accepted at Hopkins, making
her the first female intern in
the Pediatrics Department. The
department chair, John How-
land, refused to admit more
than one woman. Eliot instead

went to Peter Bent Brigham Hos-
pital, Boston, and then com-
pleted a residency in pediatrics
at St. Louis Children’s Hospital
from 1919 to 1920.2

In 1921, Eliot was invited to
become the first chief resident in
Edwards A. Park’s new Depart-
ment of Pediatrics at Yale Medical
School, working at New Haven
Hospital. In 1924, she was
named director of the Children’s
Bureau’s Division of Child and
Maternal Health. Park encour-
aged her to commute to Wash-
ington for one week a month
while continuing her duties at
New Haven. Eliot and Park also
began a 3-year study of the pre-
vention of rickets and presented
their preliminary results, ex-
cerpted in this selection, to the
American Medical Association in
1925. As a result of this study,
they recommended cod-liver oil
and sunlight as effective mea-
sures to prevent this deforming
disease of childhood. As a conse-
quence, rickets, once prevalent,
became much less common in
America. When Eliot was ap-
pointed assistant chief of the
Children’s Bureau in 1934, she
moved to Washington full-time,
and a year later left her position

as associate professor at Yale
Medical School. Dunham also
joined the bureau in 1935, as di-
rector of child development.2(p174)

During World War II, Eliot
traveled to England to study the
impact of wartime evacuation on
young children. She published
her report Civil Defense Measures
for the Protection of Children in
1942. She was also a leading fig-
ure in war work at home and
ran the Emergency Maternity
and Infant Care Program, provid-
ing medical assistance to the
families of 1.5 million American
soldiers. Eliot received the Lasker
Award for this work in 1948.

After World War II, Eliot
served on the US delegation to
the first-ever World Health As-
sembly, and she was the only
woman to sign the founding doc-
ument of the World Health Or-
ganization (WHO). In 1949, she
moved to Geneva to serve as as-
sistant director general of the
WHO. As one of few women
ever to hold such high office in a
public health agency, she faced
intense scrutiny of her profes-
sional qualifications as well as
her personal circumstances; a
newspaper headline announcing
the appointment described her
as a “spinster in steel specs, ad-
viser on maternity.”3(p 25) Two
years later, she returned to the
Children’s Bureau as its chief.

Eliot left the Children’s Bu-
reau in 1956, and in 1957 she
became chair of the Department
of Child and Maternal Health at
the Harvard School of Public
Health. After retiring in 1960,
she continued her work for the
WHO and UNICEF, reporting
on medical education in Asia

and Africa. In 1947, she was
the first woman to be elected
president of the American Pub-
lic Health Association (APHA).
In 1964, the APHA established
the Martha May Eliot Award to
recognize outstanding achieve-
ments in the field of maternal
and child health care. Eliot died
in Cambridge, Mass, on Febru-
ary 14, 1978, nine years after
the death of her partner.

Manon S. Parry and 
Sara K. Tedeschi

About the Authors
Manon S. Parry and Sara K. Tedeschi
are with the History of Medicine Divi-
sion, National Library of Medicine, Na-
tional Institutes of Health, Bethesda, Md.

Requests for reprints should be sent to
Manon S. Parry, MA, MSc, National Li-
brary of Medicine, National Institutes of
Health, History of Medicine Division,
8600 Rockville Pike, Bldg 38 Rm 1E-
21, Bethesda, MD 20894 (e-mail: 
parrym@mail.nlm.nih.gov).

This contribution was accepted 
September 11, 2003.

References
1. Hansen B. Public careers and pri-
vate sexuality: some gay and lesbian
lives in the history of medicine and
public health. Am J Public Health.
2002;92:36–44.

2. More E. Restoring the Balance:
Women Physicians and the Profession of
Medicine, 1850–1995. Cambridge,
Mass: Harvard University Press; 1999. 

3. Spinster in steel specs, adviser on
maternity. New York Post. August 5,
1949:25. 



 VOICES FROM THE PAST 

ment. It may be supposed, there-
fore, that the preventive effect of
these measures will not be well
established for at least a month.
If 65 per cent of infants with
rickets show the roentgen-ray ev-
idences before the end of the
fourth month, prophylactic treat-
ment should certainly be begun
by the end of the first month, if
not sooner. Our figures indicate
that even larger doses of cod liver
oil than we have given and longer
exposure to direct sunlight should
be recommended, if the disease is
to be entirely prevented. . . .
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the skin without the intervention
of clothing or window glass.

When outdoor sunbaths are
given, the hands and face are ex-
posed first for ten or fifteen min-
utes only. After the first few days
other parts of the body, at first
the arms and a little later the
legs, are in turn exposed to the
sun. The period of exposure is in-
creased two or three minutes
daily. The increase for infants
with dark skins may be more
rapid than for infants with fair
skins. As the weather gets
warmer, the arms and legs and
in time the whole body may be
exposed together. As the baby
becomes accustomed to the sun-
bath, the period is lengthened to
one hour twice daily. Care must
be taken to increase the length of
the sunbath gradually, so as not
to burn the skin. Sufficient expo-
sure daily to produce slight red-
dening will gradually tan the
skin. Pigmentation is the outward
evidence that the ultraviolet rays
of the sunlight are effective. It is
important, too, in the intense
heat of July and August, that the
sunbaths should be given before
10 o’clock in the morning and
after 3 o’clock in the afternoon.
The baby’s head at this season
should be protected from the sun
between these hours. Graduated
outdoor sunbaths, such as are
here described, may be given to
any baby 3 or 4 weeks old who
is born in the spring and summer.

In our northern climate it is
possible to give outdoor sunbaths
to healthy infants even in the
winter. Feeble and premature in-
fants cannot, of course, be ex-

posed outdoors in winter. It is
well known that the temperature
on a cold day may be 40 or 50
degrees higher in the direct sun-
light than it is in the shade. The
heat of the sunlight, which we
would so gladly dispense with in
July and August, must be utilized
in winter to its greatest extent.
The baby born in the fall or win-
ter may be given outdoor sun-
baths except on days when the
temperature is below freezing. . . .
Increase in the amount of skin
surface exposed and the length
of exposure should be gradual;
but, in time, the face, arms and
legs may be slightly tanned, even
in winter. It may not be possible
to expose the whole body. Babies
who are given indoor sunbaths in
winter may begin outdoor sun-
baths early in the spring, so that
they will be well tanned by the
end of April. . . .

A preliminary report may be
given at this time of the group of
babies born in the first year of
the demonstration, from Aug. 15,
1923, to Aug. 15, 1924. It has
been possible to follow a series
of 216 babies with more or less
regularity. These babies range in
age at the present time from 8 to
18 months. . . . [Our study found]
an extremely early incidence of
rickets by roentgen-ray examina-
tion. . . . Twenty-three, or 11 per
cent of the 216 infants, showed
no rickets at any time by roent-
gen-ray examination. One hundred
and seventy-nine, or 83 per cent,
showed evidence of mild rickets
by roentgen-ray examination be-
fore eight months of age. The re-
maining fourteen, or 6 per cent,

showed rickets by roentgen-ray
examination after eight months. . . .

None of the infants of the
demonstration developed marked
rickets, and only 4.3 per cent de-
veloped moderate rickets shown
by roentgen ray, whereas 23 per
cent of the first and 34 per cent
of the second control groups
showed both moderate and
marked rickets. The antirachitic
treatment given to the infants in
the series of the demonstration
has been successful in keeping
them from developing advanced
rickets. . . . 

The extraordinary chronicity
of rickets has been striking in our
series of roentgenograms. The
evidences of rickets first seen in
the second or third months of life
may be followed month after
month even to the end of the
first year or later. If the infant is
under treatment, evidence of
lime salt deposit as well as the
evidence of active rickets may be
seen; the process finally becomes
low grade and sluggish and, though
constantly present, is controlled.
If the infant is not under treat-
ment, the roentgen ray shows in-
creasing and accumulating evi-
dence of disease month after
month, until the well known pic-
ture of marked rickets is seen. . . .

The importance of the fact
that definite clinical signs of rick-
ets do not appear until after the
roentgen-ray evidence cannot be
overemphasized when consider-
ing the problem of prevention. It
is well known that the curative
effect of cod liver oil and light
are not marked until from the
third to the sixth week of treat-
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