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FOREWORD

An ad hoc committee for appraisal of the ABCC program was formed at the
direction of Dr. R. Keith Cannan, Chairman, Division of Medical Sciences,
National Academy of Sciences-National Research Council.

Members of the
Commi ttee were:

Thomas Francis, Jr., Chairman

Professor of Epidemiology, University of Michigan

Seymour fablon, Follow-up Agency, NAS-NRC

Felix E. Moore, National Heart Institute

Subsequent to several meetings in the United States and in Hiroshima the
following memorandum (referred to as the 'Francis Report’') was submitted by
the committee chairman to Dr. Cannan on 6 November 1955 and the recommenda-

tions were APPROVED IN PRINCIPLE by dn ad hoc conference called by NAS-NRC
27 November 1955.
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INTRODUCTION TANDE
Function T B

The function of the Committee, according to
its understanding, i1s to make an objective,
scientific appraisal of the ABCC program as to
its organization, plan of study, pattern of
procedure, adequacy of data, caliber of
performance, future outlook, and to report
thereon with recommendations.

Purpose of Program

The purpose of ABCC is to measure the effect,
if any, of radiation derived from the atomic
bombs on those exposed and their succeeding
generations so as to provide information that
will be of value to mankind in the years to
come.

Present Status

Whatever the blueprint or plan of operation
originally provided, it seems either to have
been indistinct or has been lost in the
successive changes of staff, lack of indoctri-
nation, and varied motivation, The present
activities center in the detection of
abnormalities which may be found by clinical
and pathologic examination of exposed persons.
Recently an epidemiologic study of deaths has
been active. There is little of the research
attitude,

The professional staff, other than Japanese,
is small, It has been, and is, primarily made
up of persons on short-term appointments who
have been willing to help meet the operative
needs. There is not a common background of
interest in long-term studies, in radiation
injury, or in research. Nor is there a common
understanding of purpose. There is not a
strong supporting organization in Japan or 1in
the United States to provide the sense of a
career undertaking to the staff or a consistent
advisory policy, Consequently, continuity of
view has not developed.
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The staff comprises separate departments
whose efforts, beyond the basic requirements,
are likely not only to be independent of each
other, but may also be essentially unrelated.
The activity of the Research Committee, which
could provide cross-stimulation and inter-
departmental consideration of problems and
objectives, is limited. There is no strong
stimulus to exploration on am integrated
plan. The medical personnel are apparently
too busy with routine requirements to engage
in analyses of accumulated data or to imitiate
new studies. It would be of great help if the
Committee on Atomic Casualties would provide
information from studies on radiobiology which
could suggest leads to be explored in
this populatien.

Certain unstable features were also inherent
to the character of the study. There were
shifting populations in and out of the cities
resulting in an uncertain degree of complete-
ness in registration. In addition, the
populations involved in certainmn o{_the
continuing studies were being changed. The
comparisons with nonexposed persons were
eliminated. Surveys were sometimes made
without adequate knowledge of the population
concerned. Other programs have been instituted
without adequate provision for the necessary
analyses. Furthermore, the entire emphasis
might be shifted with the arrival or departure
of a department head. The loss of respondents
from selected study groups has also been a
serious disturbance, leading at times to the
replacement with other subjects. Repeated
censuses of one kind or another have been
needed to enumerate, locate, and identify the
proposed study populations.

During the entire time the Department of
Statistics has been the major unit with
continuing personnel and knowledge of the
programs of the study. They have maintained
the responsibility for defining the population
and the establishment of study groups.
Unfortunately, the design of a study has not
always been subjected to their guidance.
There has been a deficiency in trained
analysts, and in the conducting of analyses
which required medical assistance in their
making. Consequently, much of the accumulated
data which would provide guidance to selective
studies have not been examined for correla-
tions on a sufficiently contemporary basis to
be of value at the time.
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Moreover, the Department of Statistics has
been responsible for the field operations
which include the identification of subjects,
both exposed and controls, of scheduling their
examinations, of locating them and bringing
them to the clinics. This, of itself, is an
extensive operation.

The current philosophy of the environment is
that the early cream has been skimmed, that
the obvious, anticipated results of radiation
have been detected. It is recognized that the
procedures employed have provided sound
information with respect to the severity of
radiation on the occurrence of leukemia,
cataracts and on the development of children
exposed in utero. The data indicating the
absence of obvious changes of genetic character
in first offspring appear satisfactory, There
are, however, early indications that menarche
and menopause in heavily exposed individuals
are temporally altered. Although the original
conclusion was that general hematologic
changes were not occurring, certain data from
Nagasaki suggest that premature aging effects
may be evident in them. The studies of death
certificates, while defective in controls,
have been thought to indicate a shortening of
the life span in the heavily exposed popula-
tion, especially males.

Nevertheless, the impression currently
prevalent is that significant disturbances are
not appearing at present. [t 1s suggested
that in adults they cannot be detected in the
incipient stages by present examinations, that
they are really not occurring, or that it is
still too early to expect delayed effects.
But if these are of limited numerical
frequency it is possible that they lie in data
which have not been analyzed. It is fully
accepted that a valid negative result is of
great importance. The concurrence is that the
present is a period of small return which is
to concentrate on the collection of satisfac-
tory clinical and pathologic data acceptable
for subsequent analysis. In this situation
there is little experimental viewpoint. Here
again, the lack of cross-communication
1s evident.

In this atmosphere there has developed a great
interest in the teaching and training of
Japanese internists and pathologists. In the
event that the ABCC program should be given
over to the Japanese by circumstance or other-
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wise, this can be a valuable contribution.
However, in terms of continuing American
retention of responsibility it is obviously a
diversion from the objective, and much of the
time and effort given on these lines is a
small contribution to the primary objective.
It is expected, however, that these efforts
can result in an increased rapport with the
local medical professions and public which
would enhance their interest and active
participation in the consecutive observation
of the study population.

SYNOPSIS OF THE PRESENT MAJOR PROGRAMS
Hiroshima

Adult Medicine ME74 This is the major
program of clinical examination of adults,
The study group consists of 4500-6000 adults
proximal exposed with symptoms (under 2000m).
The comparison group is matched as to sex and
age, and is drawn from the distal exposed in
the 3000-3500m band. 1t is called a Izghtly
exposed group. Examinations are performed at
a rate of about 1500 annually. The proportion
of subjects who decline examination is fairly
high - about 30% in the group with symptoms
and about 55% in the distal exposed comparison
group. Examinations as of early November,
1955, had been done on about 2700* of the
proximal exposed group and 1100 of the distal
exposed group. Analysis of the data accumu-
leted in the first 2 years of operation has
been begun only with respect to a few
phenomena such as menarche and menopause.

ME55 This was the predecessor to MET4 as the
program of clinical examinations on adults

Itdeveloped somewhat with time; it consisted,
in 1951, of almost 2500 persons proximal
exposed (under 1500m) together with a non-
exposed comparison group, matched as to age and
sex. [Examinations were performed cyclically,
on a cycle of a little longer than a year on
the average. In 1953, thenonexposed comparison
group was dropped from the study, and the
study itself was supplanted by ME74. Despite
the fact that only about 1000 of the ME55
exposed group meet the criteria for inclusion
in the MET4 program, regular examinations have
continued. The fourth round of examinations
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is now under way. Attrition is high - over
half* of the group had been lost by the
third round.
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Analysis of the ME55 program has lagged.
Despite the fact that examinations continue to
be performed, there is no schedule established
for analysis of the material. Taking into
consideration the very low response on recent
examinations, together with the fact that there

is no other group with which the results of

tabulations for the ME55 exposed sample could
be compared, it is in fact difficult to see
what useful analysis could be made of the
accumulation of data of the past 2 years, or
of the data which continue to be accumulated,
unless there are some very striking altera-
tions - and these have not been noticed in
the examinations.

Pediatrics ME74(pgEp) This program has been
in operation since 1953. The samples used
consistof all children in the proximal exposed
group (under 1800m) - about 4000 in number.
There is acomparison group of about equal size
drawn from the distal exposed group (3000-
3500m). Examinations are performed yearly
until the child achieves 19 years of age, at
which time he is transferred to the adult MET4
program, if eligible, or if not, dropped
from observation.

About 4500 examinations were made in 1954.
Attrition is fairly high, especially for
children over 14 years of age; examinations
are obtained in only about 56% of the proximal
exposed (under 1800m) and about 43% of the
distal exposed group.

This program developed out of a previous PEIB
program, begun in 1951. PEl8 had as subjects
2500 exposed and an equal number of nonexposed
children. 1In 1953, the nonexposed sample was
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dropped, and the PEl8 program was transformed
into the present MET4(PED) program. While
some special reports and analyses have been
made, no comprehensive analysis of the
pediatric data has been attempted, nor is such
analysis in preparation,

PE57 This program studies somewhat over 200
children who were in utero at time of bomb
(ATB). Some interesting findings have
developed.

Pathology During the current calendar year it
is expected that about 175 autopsies will be
performed. Nearly two-thirds of the autopsies
are performed on persons exposed (at all
distances). Only about a dozem of the
autopsies, however, will have been performed
on persons who had previously been studied in
the medical programs. Probably less than 10%
of deaths which occur in persons studied in
the medical programs come to autopsy. The
cases which do come to autopsy are highly
selected. The clinical pathology program is
now operating at a level of about 1600
specimens yearly and represents the whole of
surgical pathology in the city of Hiroshima.
Only a quarter of these come from exposed
persons. Hereagain, the selection is unknown.

No information of direct significance to the
main objective of ABCC has thus far come out
of the pathology program; now, unless the
program is expanded several fold in size and
made more representative, it is not possible
to see how useful information can result. It
is possible, however, that if some otherwise
quite rare abnormality should have an
enormously magnified incidence in exposed
persons (at all levels of exposure), this fact
might become apparent through the pathology
program. However, less dramatic effects of
radiation would probably not stand out

Laboratory The laboratory program serves as
an adjunct to the adult and pediatric medical
programs, and has no apparent research
activities of its own.

Statistics Ignoring miscellaneous contacting,
translating, and other service functions, the
chief activities of the Department of
Statistics are

CENSUS ACTIVITIES 5785 These activities
center largely around the process of providing
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population bases for the death rate studies
and of processing the 1953 City Census, the
1950 National Census, and the 1946 Hiroshima
Survivors Census through the Master File in an
attempt to obtain more complete accountings of
living survivors, and in order to find
additional patients for the clinical programs;

ME65 This is the death certificate study
which attempted to measure differences in
mortality between exposed and nonexposed
persons. On advice from NRC this study was
discontinued pending the visit of this
Committee;

ST70 These are the shielding studies which
have as their eventual goal the making of
shielding estimates for all survivors who have
been examined in medical programs. Shielding
is measured in terms of equivalent grams of
water per cm2, This work is proceeding very
slowly, and will not be completed for many
years at the present rate of progress;

ST82 The 2000m survey of 32,000 persons
proximal exposed (under 2000m) was done to
determine which had radiation symptoms; it is
almost complete. This survey serves as an
additional source of subjects for the MET4

program,

ANALYTIC While no major program analyses are
under way or now projected, analytic work on
particular subjects which are of interest to
individuals is done. Recommendations that
they be made have been presented, however,

NAGASAKI

Adult Medicine The only program of adult
medicine now current in Nagasaki is that which
serves the MEB3, Blood Survey., The latter is
a program calculated to detect leukemias and
preleukemic conditions. About 8000 exposed
persons were examined originally; of the 8000,
some 600 to 700 for whom blood samples were in
any way abnormal were called in for a clinical
examination. In 1954, a resurvey of 20% (1600)
of the exposed persons and about 1200 non-
exposed persons was begun.

No remarkable findings have thus far come from
these studies; some differences in hemoglobin
values as between exposed and nonexposed
persons are suggested, Studies of iron-
refractory anemias are also being done, but no
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significant results are available. The blood
survey will soon terminate, together with the
adult medical program at Nagasaki.

Pediatrics PE86 This is the clinical study
of 197 children proximal exposed in utero
together with 345 children (a 40% sample) of
distal exposed (2500-5000m). Examinations are
performed yearly.

Pathology About 120 autopsies will have been
performed in Nagasaki by ABCC plus about g0 at
the Medical School during the current calendar
vear. Few of these are performed on persons
studied by ABCC - which is not surprising in
view of the fact that the clinical program at
Nagasaki has never been large. The autopsies
which are performed represent a small
proportion - less than 10% of annual deaths in
Nagasaki and, of course, do not represent a
cross-section of the deaths which occur. The
Nagasaki Department of Patholegy considers
that ite main relationship is with the
Hiroshima pathology program rather than with
the other programs at Nagasaki. -

Laboratory In Nagasaki, as in Hiroshima, the
laboratory serves the needs of other depart-
ments and has no research undertaking as its
own responsibility.

Statistics The direct research activities at
Nagasaki are necessarily limited because of
lack of data which would be collected by other
departments, lack of punch card machines, and
limitations of personnel. Activities center
about the study of mortality and census and
contact activities, Shielding studies at
Nagasaki are somewhat further advanced than at
Hiroshima. Tt is an alert, energetic program
of activities,

RECOMMENDATION FOR SUPPORT

It is the strong opinion of the Committee that
despite current shortcomings and difficulties
the only profitable outlook is te support and
strengthen the program. The data already
collected in this long-term study are uniquely
valuable.

The Master File of exposed persons and other
study groups is a great achievement. Informa-
tion as to radiation effects already obtained
has matched that of radiobiologic experiments
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and further discoveries are to be expected if
proper examinations and analyses are main-
tained. But, in addition, this program can
provide information of tremendous value to the
entire field of medicine through the continued
study of l1ife and death in a population through-
out its existence, It should be possible to
add fundamentally to an important new aspect of
medicine, that of finding methods of detecting
before the beginning of symptoms those who may
become the cases of disease; that is, to learn
the predisposing factors and to detect the
susceptibles to atherosclerosis, diabetes, or
a variety of chronic disorders. Moreover,
there is no other place where the opportunity
to study effects of radiation in man in a
reasonable manner exists, and this information
will be of great importance in the use of
atomic energy for peaceful purpoeses.

The Committee, per advice, did not visit
Nagasaki. [t is dependent upon detailed
conversations with the staff for its firsthand
information and that obtained from Dr. Cannan
and Dr. Burnett who did visit. There has been
no general medical program in operation and
the hematologic survey study is nearing
termination. There is always a strong
recommendation that simultaneous studies 1in
the two areas be conducted, not only to
increase the data, but to provide a check as
to reproducibility of observations. Moreover,
there .is a strong impression that community
participation is better at Nagasaki and that
much more spontaneous support is given. The
frequency of refusals is said to be much less
than in Hiroshima. There is apparently a
close friendliness with the University. There
may be geographic factors with respect to
exposure which concentrate the work area.
There is at present an enthusiasm in the staff
which is distinct. [t seems, too, that a more
exploratory point of view exists so that new
studies of interest may more frequently
originate there. Generally it is believed
that both situations should be adequately
maintained and operated onan integrated basis.
It is obvious, however, that complete dupli-
cation 1S not a necessity.

UNIFIED CENTRAL PROGRAM

In keeping with its conclusion that increased
strength and support are essential, the
Committee has considered in detail the status
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of the major programs in operation. It
accepts the principle that thecentral function
is to detect abnormality or dysfunction
related to atomic radiation, or to establish
their absence. 1In an effort to provide
increased stability, integration of purpose
and effort, and cross-stimulation, the
Committee presents with recommendation a
Unified Study Program. It is believed that
the program retains the valuable features of
present procedures but should provide greater
consistency, and increase the sensitivity of
detection at every level. Jt also insists, as
an essential requirement, that analyses of
collected data must be current; this necessi-
tates the provision of sufficient time for
staff to consider and conduct investigations
from the data. Furthermore, by focusing
attention from each side, the attrition should
be reduced.

The components of the program are: A fixed
population; epidemiologic detection or
continuing morbidity survey; clinical
detection; postmortem detection; death
certificate study.
and intensified program of detection of
abnormality and its pathogenesis in a fixed
population containing exposed and nonexposed
persons.

It represents an extended

CONTROLS

It is primarily desirable to study a group of
persons who were heavily exposed to radiation.
It is plainly not possible to provide true
controls, and groups for comparative study
must be accepted which would not satisfy the
requirements of good design in a planned
experiment. On the basis of careful review,
it is believed essential that both lightly
exposed and nonexposed groups should be used
for comparisons, This would permit differen-
tiation between the effects of radiation, of
radiation dosage and other influences which
accompanied the disaster, In the event of an
effect of radiation which is delayed in
appearance and in which dosage is not a major
influence, the relation of radiation could be
lost in the absence of a nonexposed group
for comparison.

DEFINITION OF POPULATION CLASSES

We have found in our study of ABCC reports
that we have at times been confused by what
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seem to be varying uses of such terms as
exposed, heavily exposed, lightly exposed,
etc. To help clarify thinking and to reduce,
if possible, problems of communication, we
have adopted for this report the following
terminology. We have no desire, however, to
impose this usage on others.

EXPOSED: Present within the limits of the
city, either alive or in utero ATB.

PROXIMAL EXPOSED:
perimeter.

Exposed within the 2500m

PROXIMAL EXPOSED WITH SYMPTOMS: Proximal
exposed and experiencing one or more of the
following major symptons; epilation,
purpura, or oropharyngeal lesions.

DISTAL EXPOSED:

perimeter.

Exposed outside of 2500m

NONEXPOSED: Not present within the limits
of the city ATB, without regard to date of
return. (This will usually be used only in
reference to persons alive or in utero ATB
who were resident in the city on 1 QOctober
1950.)

The group which is termed proximal exposed
with symptoms is close to, but not identical
with, the group in the ME74 sample who are
called heavily exposed.

The shielding surveys, which should be
completed as rapidly as possible, should offer
a more precise basis for classification by
exposure than either distance or symptoms.
Full utilization of this material cannot be
realized, however, until it can be correlated
with similar information which we understand
the AEC holds in classified form. The release
of this information would contribute signifi-
cantly to the program of ABCC.

For the present, however, it seems clear that
distance and symptoms serve adequately as a
first approximation of exposure and will be
useful in population stratification for
sampling purposes. The more adequate shield-
ing data can, when they subsequently become
available, be taken into account in analysis.
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POPULATION BASE FOR STUDY

In other sections of the report it is noted
how the lack of a clearly defined population
base in the study as presently organized
created difficulties both in operations and in
analysis of data. The base is constantly
shifting as new cases of exposure are
discovered and other known cases move out. We
recommend that at the earliest possible date a
fixed population base be established which
will be the source of samples for all future
studies, It is recommended that this base for
both Hiroshima and Nagasaki be that group of
persons who were alive or in utero ATB and
were enumerated as resident within the limits
of those cities in the national census of 1
October 1950. The makeup of this population
is shown in Table 1.

TABLE 1

RESIDENT POPULATION OF HIROSHIMA AND NAGASAKI,

MROHOBIEE

CofERoNoE T, REMEEhT w3 LS5 LF
RiibwT, UL BEAOERF LW L LhEFY
BEOEESLUVABORBITCRE: 2 oTtvah 0
ek HLOEBENFREREhED, U1
HMohTVAIMNREHNBEL LD T8, BRFe
ATEHMLTVS. RAUBFROTNTOHENELXRE

ELANREBEAORMETCESIEIRBUIRET 5L
SEBET5. KR EaWTmoRE, B8NS
Thi-fF2EMsClENICuAETISEI0A 1 HY
EgSEoR-EHilioBEREL LTt Eeh~gE T3
TEEMETS. CoRHoBRII>vTRELIZRT.

1 OCTOBER 1950,

ALIVE OR IN UTERO ATB, BY EXPOSURE STATUS

1

LS - EMEEZEAO0 I SERUGICEThA R E 2 3EERIEACVEED

FRIRES 245 (19504108 1 HBLE)

Exposure Status Hiroshima Nagasaki
wIBIKE e 3

Total populatien £AD 248000 205300
Exposed survivors BBEHH 98000 97000
Proximal Less than 2000m LA 30400 8300
e 2000-2499m 17200 5700
Discal #f:® 2500m and over, or unknown 2500m Ll & 2~ 4M 50400 83000
Nonexposed HH#H 150000 108300

Data from ABCC publications.
. Census.

Exposure data estimated from 1949 Radiation

EROWHIZABCCHISMIZES. EMEFZI1040FHMBAEANOMIE BT oML 2,

In 1950 there were in Hiroshima 248,000
persons who had been alive or in utero ATB,
and of these 98, 000 had been present in the
city ATB; 150,000 had not been exposed. This
latter group included residents only tempo-
rarily away ATB, persons away on military
service, and persons resident in other parts
of Japan or elsewhere in areas occupied by
Japan. For Nagasaki the comparable figures
are: 205,000 persons resident in the city in
1950, 97,000 present ATB, and 108,000

elsewhere.

As shown in Table 2, there were in 1950,
surviving from exposure in Hiroshima, 60,000
persons who were no longer resident in the

~
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city, and approximately 29 000 exposed
survivors had migrated from Nagasaki. Many of
these migrants were living in areas adjacent
to the city of exposure, but over half had
migrated to other areas of Japan. Although
there are many reasons for wishing to follow
this group of nonresident exposed, we believe
that the maximum gain per unit cost will be
achieved by following the group who in 1950
were resident in the city of exposure, As
will be pointed out in other sections of this
report, it will be necessary to carry out
follow-up studies on some of the persons who
were migrant from the cities after 1 Qctober
1950.

The foregoing discussion does not mean that
the Master File information on the exposed
group who were nonresident in the city of

TABLE 2 RESIDENCE OF EXPOSED SURVIVORS,

2

EHEHEOFI2, 00N FtiRr 6 LTv 3. 2hbdx
HEoh i EEBRToRARCEELTuIHFLZLN,
KEGERNoRoBFIIBE LA BE, TNCE
ELTVZLERERIERLACERHEA 2 5 3 7,
R MNLTBRRKONBIFEch3EBbh 3oL,
19504 (BT CBE L TwW A 2B RT3 26 Td
A5, COBERONOMTIRME T3 L512, 1950104
1 BRgHS~EL L AfoBETI2o v Tl MWL E
e+ 224EHFES .

PlEficZ b2, 1950EREFEFHCEELTV L
Ao EBEECOVWTORALEEEHIRELTL L

1 OCTOBER 1950

19504F10H 1 O HEO MM ETF & O B

Place of Exposure

Place of Residence in 1950 Lk bkl
1950 & o) B+t Hiroshima Nagasaki
A e

Total exposed survivors EBEHFEEH 158600 125900

Resident in city of exposure ®EBHHIZEE 98000 97000

Resident elsewhere ZO ) LIz 60600 28900
In same prefecture as city of exposure

AR E—RA 27400 16100

Elsewhere in Japan EA® o fan tik 33200 12800

Based on national census of 1 October 1950 as reproduced in ABCC reports.
ABCCH&E N EMTALUTFION 1 HOENRAEERIZL 3.

exposure in 1950 should be allowed to lapse.
Such information as becomes available through
normal channels should continue to be added to
the file cards for this nonresident group in
the event that special studies of these
migrants appear desirable in the future.
Likewise, exposed persons who are known to
have moved back into the city of exposure
after 1950 should be registered, but treated
as a separate group.

EPIDEMIOLOGIC DETECTION NETWORK

The programs of clinical medicine of ABCC, if
our suggestions are adopted, (vide infra),
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will total 14 ,000-18,000 in Hiroshima and
6000-8000 in Nagasaki. [t is proposed that an
epidemiologic detection network be established
in each city to provide information regarding
the study groups on an individual and group
basis. The objectives to be achieved would be
several, some to provide kinds of information
not presently available and others calculated
to serve the needs of the medical, pathologic,
and statistic programs themselves. The aims
of the network would be:

To provide epidemiologic information regard-
ing the state of health of the study groups
on a current basis, Weekly reports of
illness would be received and analyzed to
provide rates of occurrence of major and
minor illness, loss of time from work or
school because of physical disability and so
forth. While it is recognized that such
information received through lay channels
may be difficult of precise medical inter-
pretation, we believe nevertheless that a
well devised system might represent the most
sensitive possible method of quickly
detecting differences in the state of health
between the study groups. More than this,
the information provided would be on a
different level entirely from that which
flows from the medical programs; and
differences in morbidity rates between
groups are not less meaningful than
differences in hemoglobin values, at least
from the viewpoint of the people themselves.

To provide immediate notification of
significant illness. The advantages which
this would bring are obvious; diagnostic
studies could be conducted where indicated;
fact of admission to hespital will be known
promptly, and the course of illness, if
desired, can be observed in detail; deaths
following illness will be anticipated or
known in time to enable attempts at
obtaining autopsies.

To provide immediate notification of the
death of any member of the study groups.
The value of this is, as above, to enable
timely and strenuous efforts to be made to
obtain autopsies on those persons for whom
autopsy results will be of maximum useful-

ness to ABCC.

To provide current information regarding the
migration of members of the study groups.
This has two aspects; to keep track of the

14

% L18,000A, (360007 > LBOOAIZZ 3 TH
5. BMBEHRSLVEMER DL THEBEEY 3~
O, Mt EENREo~boBEBRL DI s L 58%
T4, ZhitR, w{2»DHWNH&3H, BEAFX

TULVHABERLEY, $/-NH, SEESLT
HUHB BB ATAAROLERLBELT-DTE

Hd.

COERBOHNBROES LE0TH 3. BEL
EROBRERE Nt I REOEFNEHZEET
52¢. RELEFMPBEVERORESE, 566EE
Lk 2 KBE-RFER B IRRBELYZBS -
H, BEHERORGEZR I TN ETZ 5. EM%
LINoF2B8TAFLAZ0@OERIZ>LT, F
BLsEFNRERA:TI303EBETAS I EEDHS R
TwaH, I TRLEAAEKS R, FEHREN
ORFEREOHBERCHIRRTIBLEHLH
ETHAIERS. 2oL, BMFUN» oA
nEMER, BERMEHE,GRT(SLDLI1L
CBEOLOTHS. ThitHERFEORFEEDE
RIILTE, PECLLIOAEES M & NIER
BXBOXEREEUMIITRETH .

ABBLERIIOVTREL ICHET S L. 2
CkoTHhEbshaHEEMATHSE. T4bb,
VELBMGIRHMELTE I LHTE 5 AR
OREAGH b D, BB S ISR OB
MHZMIETE 2, ELEMIZE S THECOPHA T
&, WEOWELRLHMAZLETE50T, &l
OERFEENZ 0O+ % LRSS 5.

MR I B LYOMNBESFRCL TLES ICHE
H¥sZL. chizksfmiz, Exokiiz, 8l
HORERANABCC (2 & - THY THM L % 35RO
FRAFIMEAMABIEZ T2 TEE LY
ST EiChS.

BEMNERB I IBEII O TEFOER A
FTacE. chizig2-oom#FEH5. v 4bb, =




location of these persons, and of even more
importance to learn where those who leave
the city go, and why. Since the medical
programs can take as their study material
only those persons who remain in the study
cities it is plain that any tendency for
sick persons to leave these cities will
result in erroneous conclusions regarding
the state of health of the study groups as
this becomes known through the medical
programs.

To provide for a continuing and close
relationship between ABCC and the members of
the study groups. This might do much to
reduce the refusal rate on the medical
programs and to make easier the obtaining of
permission for autopsy on deaths.

The precise method of organization of the
epidemiological network would, obviously, have
to be arrived at as a result of some experi-
mentation with possible alternative plans. In
general, as we visualize i1t, the working force
at the lowest level would be in Hiroshima, a
set of about a thousand persons, all members
of the study groups themselves. Each of
these "monitors" would be responsible for
providing the information required for perhaps
15 or 20 other study group members. A monitor
would have in his care only persons residing
in his own immediate neighborhood with whom he
could maintain a close and friendly associa-
tion. An individual study group member who
moved would be transferred to the care of a
new monitor. (Qbviously the monitors would
have to be very carefully selected for
responsibility and intelligence, They would
be paid a modest remuneration for the few
hours a week that their duties would entail.
It would probably be desirable to have area
supervisors who were full-time ABCC employees
but all actual details of organization and
administration would be best worked out in
practice,

Each monitor would submit a weekly accounting
for the people in his care, showing for each;
illness, time lost from work, time lost from
Illness would be classified in very
broad groups; for each it would be stated
whether the patient was ambulatory or confined
to bed. Major illness, for which criteria
would have to be specified, would be reported
immediately without waiting for the weekly
form, as would the fact of admission to
hospital or death.

school.
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If a system such as that outlined above can be
put into practice, we believe it would return
at relatively low cost a vast amount of
valuable information concerning the study
groups and could, at the same time, contribute
materially to the furtherance of the medical,
pathological and statistic programs.

CLINICAL DETECTION PROGRAM

This comprises in essence the ME74 program,
including pediatrics. On the basis of current
knowledge there are 128 persons with
radiation symptoms out of 30,6000 residents in
1953 who were exposed at less than 2000m.
They are matched by age and sex with a group
of distal exposed persons at 3000-3500m. The
present program would add 6000 nonexposed
persons matched so as to balance the age and
sex pattern of the heavily exposed. The total
in the study should thus be 18,000, but there
is reason to believe that these estimates may
be too high.

-

[t is proposed that this group be examined at
the rate of 1000 of each comparison group per
year, with the expectancy that the flow
through the detection clinic would be at all
times a representative sample. The rate of
examination of the groups could be adjusted
when evidence obtained from survey or
examination data suggested a concentration of
interest, But the expectancy would be that
examination at this rate would bring a repeat
examination every 5 years or so.

The plan would permit special studies on
segments of this population at any time or for
limited periods. Tt would be a very favorable
arrangement for the recruitment of visiting
investigators who might come for a period to
aid in a special study of a physiologic system.

It would be imperative that analyses of the
accumulated data be done at least annually and
promptly so as to provide direction to the
next stages, [t would be necessary to make
sure that a desirable plan of analysis is
outlined before it is begun.

It is believed that the character and perform-
ance of the history taking and physical
examination should be maintained at a level
which would increase the probability of
detecting incipient disturbances or pre-
clinical indications.
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Laboratory investigations should be enhanced
both at the routine level and that of special
studies, Those added to routine studies
should be carefully selected to provide
greatest information with least disturbance to
the patient. On the basis of other consider-
ations it may be better to study a segment of
the total group with respect to a given system
and another representative portion for another
purpose. This should be quite satisfactory if
the representative character of the flow is
properly maintained. This procedure is
strongly urged.

It is believed that with close observation of
this same population through the morbidity
survey, attention should be focused on
bringing those with significant illness to
[t would add to the probability
of obtaining autopsies on patients from the
group. To meet these concerted aims the
availability of hospital services for the
further study and care of persons in this
study sample is highly desirable. It is
likely that the attritionin the study programs
can be significantly reduced thereby.

examination.

To aid in reducing participant refusal to a
low level it is strongly recommended that the
equivalent of the day’'s wage lost should be
provided to subjects reporting for clinic
The excessive character of loss
is seen in the ME55 program where less than
50% of the original population was brought in
for a third examination.

examination.

1f the study is also established at Nagasaki
the total study group will be about 6000
maximum, It is said that facilities and staff
at that site are adequate. It could provide
advantageous data, but two studies at a
mediocre level should not replace one
good program.

The Pediatrics part of the program should
continue as at present for the possibility of
early detection of abnormalities in growth and
development is increased with the shorter
intervals between examinations. There has not
been recent analysis of the data, but
grossly no major deviations have been observed
except that one group of children heavily
exposed in utero is physically and mentally
retarded. This program is gradually blending
with the general medical program and working
its way out of existence as the exposed
children grow up.
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POSTMORTEM DETECTION PROGRAM

The present autopsy program is believed to
provide little information concerning possible
radiation effects, and is in fact of little
value at present. The number of autopsies
performed has clearly increased, and though
the number of exposed persons included is
increasing, there is no representative or
sampling value. Estimates of the number of
deaths of heavily exposed persons in the
clinical detection program at Hiroshima and
Nagasaki would not be expected to exceed
80-100 per year, but only 3% 7% of present
autopsies appear to be from those groups.
Unless the autopsy yield is more closely
related to the rest of the program it is
unlikely to furnish much help.

In the present recommendation it is believed
the autopsy program should be more closely a
part of the entire detection program. The
morbidity survey should be expected to direct
attention to probable candidates; the clinical
program would bring more of them under
observation and increase the probability of
their reaching postmortem examination. This
would provide a much better source of material
of common interest., Itwould permit evaluation
of morbidity and clinical records. The death
certificate study should also permit a better
understanding of the sample which comes to
autopsy. It is extremely difficult to give a
figure which would be statistically signifi-
cant, but from the 24,6000 in the general
clinical study, 240 deaths per year could be
anticipated. As many as possible should be
submitted to autopsy. In the death certificate
study population nearly 1000 deaths per year
could be expected, and half of them properly
distributed would bealmost aminimal objective.

It is recognized that in building the program
some work must be undertaken which may have
little relation to the primary objective but
it is believed that every effort should be
made to direct major attention toward
examination of the study population in the
detection programs. In order to enhance the
likelihood of attaining the goal, it is
recommended that some form of consultation fee
or other measure of recompense be given local
physicians for the time they may spend in
trying to obtain autopsies.
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The program in surgical pathology is at
present also an uncorrelated and unsampled
contribution of apparently greater value to
the building of community support than to
knowledge of radiation injury. Nevertheless,
it is intended that this will be expanded into
an adequate tumor registry which can provide
further information as to radiation influences.
It is also believed by the staff of the
department that the study of adjacent tissues
can provide information of general tissue
changes which may be correlated with radiation
history. The Committee has little basis for
projecting an estimate of its possible
contributions, but expects little at the
present level.

LABORATORY PROGRAM

The laboratory should be motivated by the
desire to initiate studies and to pursue
analyses which might yield information. 1Its
staff is large enough to do much more than the
required work. The current view is that it is
merely a service organization to medicine and
pathology. The routine examination of a
clinic subject is limited to complete blood
and hematocrit, urine, stool (usually), and
serology on first visit. Practically all
other tests are done only at request of the
clinic. This unit could be a vital source of
stimulus if properly guided. Apparently the
possibility of dividing it between the medical
and pathology departments is being considered.
The advantage of such an arrangement will
depend entirely upon the persons involved.
The radioisotope laboratory had been esta-
blished through the department of medicine and
its work is just beginning.

DEATH CERTIFICATE STUDY

In developing the plan for the death certifi-
cate study we have been guided by the
recommendations of the Ad Hoc Panel on Death
Certificate Study at its meeting in Washington
on 13 September 1955. (Mr. Moore and Mr. Jablon
were members of that panel.) The panel had
made the following general recommendations in
which we concur: That a death certificate
study should be made; that parallel studies in
Hiroshima and Nagasaki are essential; that the
study should be based on follow-up of closed
population groups.
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Before the arrival of our Committee, work on
the death certificate study as previously
carried out had in fact been stopped. The
following plan was then developed by the
Committee with the advice and assistance of
Dr. Woodbury, Mr. Noble and other members of
the Department of Statistics.

We start out from the position that the major
aim of the death certificate study is to find
out whether exposure to radiation of the type
experienced at Hiroshima and Nagasaki has
either a generalized physiologic effect or a
number of specific effects which will be
reflected in increased overall mortality 5
years or more after exposure. If this is the
case it should be measurable by carefully
collected mortality statisties.
which provides for this can,

causes of mortality as reported on death
certificates, also yield data on possible late
effects of radiation as reflected in specific
causes of death,
interpretation of data emanating from the
autopsy program by placing the autopsy
material in the perspective of the various
causes of death recorded in the underlying

A program
in terms of

and it can aid in the

population.

If the late effects of radiation are to be
related to mortality, it is clear that there
must be groups within the study who have
experienced varying degrees of radiation.
These exist in the groups which we have
called; Proximal exposed with symptoms;
proximal exposed without symptoms; distal
exposed,

We have considered carefully the question of
whether a study could be based on the exposed
population alone, or whether it should include
a nonexposed population as well. Tt is clear
that there can exist no "control group" in the
strict statistical sense of random assignment
of persons between treatment and control
groups. However, we deemed it advisable not
only to examine the gradient of radiation
effect within the exposed group, but te
include some nonexposed group as well. Even
if the gradient were established within the
exposed group, one could not estimate the
effect of radiation in the least exposed group
without comparison with nonexposed. If no
gradient were shown, it would not preclude the
possibility that even the least exposed group
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had received damaging radiation, either
directly or from fall-out. Therefore, we
recommend the inclusion of a nonexposed group.

In our judgment the most appropriate non-
exposed group would be the population resident
in the two cities on 1 Qctober 1950.
this group there would be chosen a sample for
study which would be stratified by age and sex
in the same proportions as the exposed group
(The nonexposed group contains more males and
fewer old persons than the exposed group).
Beyond the age-sex stratification it would
appear necessary only to require that the
sample of the nonexposed be drawn in such
fashion as to be geographically representative
of the total city population. Consideration
was given to the exclusion from the nonexposed
group of in-migrants who had spent the war
years overseas, and persons who had come into
the city within 1 month of the bomb (and
might, therefore, be presumed to have received
some radiation from residual sources). We
could not, however, be sure that the effect of
either of these could be prejudged, and it was
decided not to exclude either of the groups
from observation, but to investigate the
differentials, if any, when the data are
available. In part, this decision was made
because of the feeling that the interval of

From

5 years between the exposure and the selection
of the study group might have served to wash
out most of the difference in mortality that
conceivably could result from differential
experience in the war years.

Definition of Study Groups [t is proposed
then that study groups be defined from the
basic study population, i1.e., the population
resident in the two cities on 1 October 1950.
These groups are:

PROXIMAL EXPOSED - all persons. (This will
be defined to include all proximal exposed
with symptoms, i.e., those previously termed
"heavily exposed.")

DISTAL EXPOSED - a sample of those with
honseki* in the city of residence.

NONEXPOSED - a sample of those with honseki
in the city of residence.
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*Reference is made to the official family registration system based on a permanent address

(HONSEKI ).
of the records.
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Significance of Honseki Requirement The
requirement that the samples from the distal
exposed and nonexposed have a honseki in the
city of residence is introduced primarily for
convenience in follow-up. This should ensure
that even if a person leaves the city, a death
report will be returned to be entered in the
honseki record (That this actually occurs must
be verified, and provision must be made for
special follow-up of those persons who change
their honseki). There is probably a second
advantage, but this cannot be verified at this
time. It seems probable that the nonexposed
persons with honseki in the cities are more
like the persons who were resident ATB than
are those whose honseki is elsewhere.

Size of Sample The sample which we believe is
required is shown in Table 3, along with the
size of the population groups from which it
would be drawn. The limiting factor in each
case was considered to be a number of proximal
exposed under 2000m in which the sample is
100% A nonexposed group is then drawn which
is of the same size, If the overall death
rate is assumed to be about 10 per 1000 per
year, then 5 years experience on the Nagasaki
sample would permit the detection of a
difference of 13% between the death rates of
the proximal exposed under 2000m and the
nonexposed, at a 95% confidence level.

Since the problem probably lies with specific
age groups, the Nagasaki data cannot be
expected to show evidence of very small
differences at this level in 5 years time, but
a combination of Nagasaki and Hiroshima
experience should permit extensive analyses
even with only the first 5 years data.

Source of Sample Lists Records on the exposed
population based on the 1950 census are
available at ABCC in the copies from the
census form. Most of these names are in the
Master File. The nonexposed population sample
will have to be drawn either from the original
census schedules, 1f available, or from the
1948 rice ration census, with further check as
to residence on 1 October 1950 (From some
points of view the requirement that the
nonexposed group must have been resident in
the cities by 1948 is advantageous in that it
confines the sample to a group which returned
to the cities in aperiod closer to the bombs).
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TABLE 3 AVAILABLE POPULATIONS AND PROPOSED SAMPLES FOR THE DEATH CERTIFICATE STUDY

#3 FRUBHKEFECARBRTEZIBRES L UCEERE
Hiroshima LS Nagasaki a5
Group Available s 1 Available s 1
B Population* “2"P € population® ANpS
4 11 o1 12 AR nmee LEa
o B 1 B O EH
Total it 277600 97600 205300 30600
Proximal exposed EFEMEREIE & 47600 47600 14000 14000
Less than 2000m JLA 30400 30400 8300 8300
2000-2499m 17200 17200 5700 5700
Distal exposed i 8f ME ¥ 0 # 50000 20000+ B3000 8300+
Nonexposed JF M & 150000 30000* 108300 8300+

*Estimated i ¥

s#To include only persons with honseki in city of residence.
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Follow-up
the study be followed to death or to the
conclusion of the study at some as yet
undetermined future date. At the outset there
will be established for each subject whether
he (or she) was living or dead at some
suitable anniversary date, say 1 October 1955
or 1 January 1956. This will entail locating
not only the sample persons resident in
Hiroshima and Nagasaki on those dates, but

Itisessential that every person in

also all those who have moved out in the
interim. With death rates of the order of 1%
it is clear that failure to follow even a
small proportion of the group can introduce
the possibility of serious bias. Depending on
several factors on which information is not
now available to us, i.e., cost of follow-up of
an easily followed case, costof follow-up of a
hard-to-follow case, relative size of the
easily followed and hard-to-follow groups, and
differential in death rates in the two groups,
it may be desirable to consider subsampling in
follow-up. Under some circumstances it is more
desirable to spend the same sum in the
intensive follow-up of a sample of the hard- to-
follow than to spend the same amount in a less
intensive follow-up on the whole group. In any
event the circumstances of follow-up should be
recorded for each case in all of the samples
from the outset of the study in order to
permit exploration of possible biases.
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Information on Cause of Death We recommend
that the death certificate study include
analysis of causes of death as recorded on the
certificates, We are aware that reported
but we
believe that tabulation and analysis of
specific causes may still provide leads of
considerable value. It is important that
analyses undertaken by ABCC be on a basis that
will permit comparisons with official Japanese
vital statistics. Therefore, we recommend
that close liaison be established with the
Division of Health and Welfare Statistics of
the Ministry of Welfare. That office should
be requested to provide consultation on
nosology coding so that the death certificates
can be coded according to the Sixth Revision
of the International List as interpreted by
the official Japanese health agency.

causes are of uncertain reliability,

Time and Cost Estimates We have not attempted
to make time and cost estimates for the death
certificate study. These are to be provided
by the Department of Statisties. -

STAFF REQUIREMENTS AT ABCC

The Committee has no information on budgetary
costs of the present program. Nevertheless it
believes that additional financial support is
necessary if the objective is to be attained,
and if a program which is now of doubtful
level is to be reformed into an effective
study. ]t seems probable that uncertainties
as to the measure of support have added to the
sense of marking time or holding on.

The additions required for the professional
staff have been presented by department heads
to the administration. They would provide
additional help so that time for thought and
investigation is available to each member.
Not more than half his time should be assigned
to routine studies, but it should be clearly
expect ed that the other time should be
utilized in studies which might contribute to
the overall objective. It is here that a
stimulating promotor of research could be of
remarkable value in inspiring interest and in
removing investigative apathy. This addition
of itself could remove many of the present
difficulties.

The requirements of a desirable medical care
program are not estimated. It is apparent,
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however, that such a program is desirable and
should be centered on the study population.
An estimate of case load would have to be
based on careful review of experience. The
Department of Statistics obviously needs
greater freedom from detailed duties to give
more attention to design and analysis of
studies.

OTHER CONSIDERATIONS

Continuity That ABCC is at present a somewhat
isolated activity is recognized. [t seems
unlikely that the maintenance of non-Japanese
staff will become easier unless there is some
control organization of which the staff is an
integral part. Unless that is established,
capable personnel will be obtainable only on
short-term tours, probably with diversified
motives,

Various possibilities have been suggested. If
the Hiroshima Medical School is strongly
reestablished, affiliation with it could
provide an academic status which might give
greater acceptance and security to the
organization. Affiliation with an American
medical school which would undertake the
staffing and direction of the program is a
possibility. A pool of funds from various
interested sources might reinforce the
economic sStructure, but i1t 1s not clear how
that alone could alter the staffing problem of
having to recruit personnel on a necessity
basis. The most hopeful outlook would be the
acceptance of direction of this large, long-
term study by an established agency which is
interested in that type of work., The former
International Health Division of the
Rockefeller Foundation was of that nature,
with a staff of career investigators who could
work in any desired area for extended periods,
while retaining their status in the central
organization. At present the National
Institutes of Health, USPHS, is almost the
only agency of that type in the United States,
Its extended interests in epidemiologic,
longitudinal studies, in investigation of the
natural history of different common disturb-
ances make it especially appropriate. Staff
from its different institutes might well serve
for definite periods of assignment with
interest, and as part of their career, without
losing association and opportunity fer
advancement. That possibility should
be energetically explored. These suggestions
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all express the desirability of maintaining
American support, direction and investigation;
certainly at present they are essential,

The alternative is that the ABCC should be
transferred to the Japanese. 1t is commonly
agreed that such a move would not be desirable
at present if the standard of work even at the
current level is to be maintained. Neverthe-
less, a large proportion of the present
professional staff 1s Japanese. Affiliation
with local medical schools and adoption of a
concerted policy to improve the training of
physicians and others could prepare for that
shift. In that event foreign nationals could
serve terms as visiting teachers, investi-
gators, or general consultants, thus providing
stimulation and, to some extent, evaluation of
performances. Whether, under these conditions,
an American medical school could function
satisfactorily as a parent advisory group with
rotating visits may be considered.

Recruitment [t is apparent that the manner of
recruitment used is unsatisfactory” As
previously stated it has been governed by need
and scarcity. Here again, the NBC or AEC has
no central body towhich the appointees belong.

Ideally, the group could be enlisted as a
unit, representing individuals of different
training who are banded together with common
purpose. They would be, in fact, a Commission
committed to studies of the type needed. At
this point it is worth considering the point
of view required, While we talk of research
or investigation, the meaning is not uniform.
In a situation such as this, the individual
examination, or a laboratory study, of a
patient constitutes only an item in a large
body of data, The community is in reality the
| aboratory and results are obtained by
analysis of many data rather than by single
observations. The majority of clinicians and
pathologists do not have this concept from
education or experience. It is a necessary
one, however, if perspective is to be retained,

With the operative program proposed in this
report, the possibility that special investi-
gators or advisors could profitably come for
limited periods to aid in specific phases of
study is strengthened. The study of a
representative segment could be undertaken at
any time without interrupting or seriously
disturbing the continuing central activity.
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In any event, if non-Japanese staff is to
continue, ample time for thought and investi-
gation must be permitted. There should, in
turn, be a firm commitment to investigative
activities by the staff.

Information Services NRC should do all
possible to provide information on radiobiol-
ogic studies which could serve as guides to
clinical laboratory exploration in ABCC.

New Directions To give a new look or a new
recognition of the rich possibilities available
in the program it may be necessary to redefine
the nature of the studies which can be made.
The frontier here created for investigations
in the field of human biology is unlimited.
Growth, development, decline are all part of
the living process. The establishment of a
norm for many functions is needed, Each of
these can contribute to knowledge of radiation
effects by giving a firmer body of normal data
against which to measure. Detection of the
susceptible or potential case and a measure-
ment of his reserve could be of great
preventive value, just as glucose tolerance
tests may disclose the potential diabetic.
But above all, interest in the mechanisms of
the processes under observation can change the
outloock from a static to a dynamic one.

In this connection the proposed study of
effects of radioactive fall-out in two small
communities near Nagasaki should be recom-
mended. The history of the communities is
well known, the records are apparently
available for long periods, they are stable
and can be thoroughly examined. Moreover, the
evidence is that residual activity was

prolonged. The study can be planned well in
advance, and analyses should be readily
obtained,

SUMMARY

It is apparent that the ABCC program had
bogged down because of deficiencies in under-
standing of purpose, in ideas, in initiative,
and in outlook. There has been a lack of
investigative leadership and stimulating
support,

Significant observations have been made and,
while gross evidence of radiation effects are
not being detected at present, the data not
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yet analyzed may contain valuable information.
If intimations of a shortening in life span
should be substantiated,
investigations of underlying mechanisms will
be provided. In any event, the continued
imaginative investigation of the study
population should yield knowledge of great
value to medicine, to human biology, and to
peaceful uses of atomic energy. It is
believed that the program should be strength-
ened and given increased support.

an impetus to

A unified plan of study is proposed. It
should furnish more adequate data by coordi-
nation of effort, integration of information,
and by maintaining analyses of data at a
current level. It offers advantages to the
stimulation and carrying out of research.
Suggestions as to future plans of maintenance
are briefly discussed.

The Committee has not, in the time available,
been able to examine all aspects of the
problem in detail. Moreover, it has heen
necessary to collect information by its own
efforts.

Finally, it regrets it did not have time to
write a shorter report.

Hijiyama, Hiroshima
6 November 1955

Respectfully submitted,

Seymour Jablon
Felix E. Moore
Thomas Francis, Jr., Chairman
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ADDENDUM

B &

Considerations of Survey Design in Relation to the Process of Inference
HROBEILHT2EEEOEE

A particular radiation effect may be so
remarkable in its frequency or manifestation
that no formal comparison between exposed
persons and others would be necessary to
demonstrate the relationship between the
effect and previous exposure to radiation. An
example of this might be the more or less
immediate radiation symptoms. Nevertheless,
there is no reason to suppose that any late
effects remaining to be observed will be of
such obvious character. Surveys must there-
fore be planned in such a way as to have a
reasonably good chance of elucidating more
subtle or less frequent effects,

It can be assumed without elaboration here
that it is desirable to study a group of
persons who were heavily exposed to radiation.
In accordance with the principle just stated
it is necessary also to study another group so
that meaningful comparisons can be made
between the persons heavily exposed and
others. It is plainly not possible to provide
true "controls” and it is necessary to accept
comparison groups which would not satisfy the
requirements of good design in an experimental
situation.

It seems natural to suppose that any effect of
radiation would vary in frequency or intensity
of manifestation according to the dosage of
radiation, This seems to be true for at least
the majority of effects which have already
been identified. Nevertheless it would be
extremely desirable to consider also the
possibility that there may be effects which,
at least over the dosage range with which we
are concerned, are substantially independent
of dose in their probability of appearance.
Such a situation is consistent with the
preliminary results of the mortality studies,
and while further work may radically alter the
present indications it should not, at this
s tage, be taken as axiomatic that it is
impossible for a relationship to be of this
character. It should not be forgotten in this
connection that knowledge of the radiation
dose received by exposed persons is quite
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incomplete, The shielding studies are but
well begun; knowledge is scant of the amount
of radiation received through fall-out; the
residual radiation whichmay have been received
by persons who were exposed far from the
hypocenter but gquickly went into heavily
contaminated areas is not known.

Suppose three groups be considered for study:
those heavily exposed (HE), those lightly
exposed (LE) and those nonexposed (NE). With
respect to any particular late effect of
radiation which may be studied three possibi-
lities exist: 1, HE>LE>NE; 2. HE>LE=NE;
3. HE=LEPNE.

The symbols of relative magnitude in the above
expressions are to be understood to represent
the relationships between the incidences of
manifestation in the several groups. At least
putative examples of all three types exist:
Radiation symptoms are of type 1; leukemia
seems to be of type 2; while it is suggested
that mortality is of type 3. The first two
are types in which there is effective varjation
of frequency with dosage, as well as it can be
specified, over the range which i1s of concern.
The third type is of the all-or-nothing
variety.

The true situation with respect to a radiation
effect must be of one of the types shown, The
question is one of making the step of
inference required to conclude from a result
observed in a particular sample that an effect
of some particular type is present. Here
those questions of the variability of samples
which can be dealt with by appropriate tests
of statistical significance do not enter. The
problem is that created by the fact that the
study groups were not created in an experimen-
tal situation and it is by no means certain
that the samples really represent what they
are supposed to. Some of the reasons why the
group called "lightly exposed" may be a poor
representative of the theoretical LE population
have been indicated above. The position of
the nonexposed is even worse. The persons
coming into the study cities at the end of
hostilities were not, as a class, comparable
with those in the cities at the time of the
bomb. This is clearly shown by the wide
discrepancy in sex-age distribution between
the two groups. While suitable analytic
procedures can cope with the sex-age discre-
pancy, other likely defects are not so easily
managed:
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The
implications of the complex selfselection
involved are obscure:

Many of the nonexposed are migrants.

On the average the origins of the nonexposed
are different from the exposed, fewer have
their honseki (place of registration) in the
study cities, and many expatriates who had
been long resident in China are included;

Many returning veterans of military service
are included in the nonexposed, these men
must be assumed to have been selected from
the young adult¢ male population at least in
part on the basis of physical condition,
The less able physically probably remained
at home and suffered exposure;

The exposed population was subjected to a
wide range of stress and disease after the
bomb which affected but few of the non-
exposed.

It 1s true that some life insurance studies
have shown that medical selection at a point
of time is not reflected in mortality rates
after a few years. But these studies involved
only a limited range of disability;
furthermore, socioeconomic selection is almost
certainly longer-lived in its consequences for
mortality than i1s the kind of medical
selection on which these studies are based.

and

After all this, it must finally be recognized
that there is really little freedom of
decision, T1f the NE group is not used it will
be possible to detect type 1 or 2 effects,
but not to distinguish them from each other;
while the type 3 effect would escape notice
entirely, TIf, on the other hand, the LE group
is not employed it will be possible to detect
all three types of effect, but all would be
indistinguishable. Moreover, in view of the
reservations regarding the control status of
the NE group, the argument that a radiation
effect was demonstrated by an HE-NE difference
would be weak indeed.

In conclusion, a survey after the fact is not
an experiment, and it is difficult to make the
modes of inference scientifically rigorous.
Still, difficulties and doubts should not be
allowed to produce paralysis. If the
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inevitable methodological defects are faced
honestly, and sweeping conclusions not drawn
too hastily, valuable information can be
garnered. While the LE and NE each have their
individual defects as comparison groups for
the HE, the defects are at least different,
and it is not too much to hope that by
comparison with both, valuable information
may be gained.
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