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PREFACE

This report, one of a series of comparable broad
analyses, presents a segment of data from a
continuing binational epidemiologic investigation.
The research protocol was jointly authorized under
agreements signed by the Directors of Japanese
National Institute of Health (JNIH) and Atomic
Bomb Casualty Commission (ABCC). The research
plan and texts of the agreements are presented in
bilingual Technical Report 11-62.

Presentation of these periodic analyses of data
from the ABCC - JNIH long term studies is possible
only through the continuing cooperative research
efforts which involved many former as well as

current professional staff members. The authors
of this report were responsible for the present
analysis and interpretation, as well as for the text.

Bilingual presentation was authorized on the
basis of review by the Japanese and American
professional staff of ABCC; and by the Kyogikai
jointly appointed by Dr. Keizo Nakamura, Director
of JNIH and Dr. George B. Darling, Director of ABCC.
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INTRODUCTION

The Japanese National Institute of Health (JNIH)
of the Ministry of Health and Welfare and the
Atomic Bomb Casualty Commission (ABCC) are
cooperating in the conduct of long term studies to
assess the late effects of radiation in Hiroshima
and Nagasaki. This report analyzes clinic and
laboratory data from the routine biennial exami-
nations for 4531 volunteer participants in the
ABCC-JNIH Adult Health Study' in Nagasaki.
At the time of writing, a parallel report was in
preparation for Hiroshima data.”

The background of the ABCC-JNIH Adult Health
Study as well as selection and characteristics of
the population sample have been described in a
previous report.3 The entire study population in
both cities includes approximately 20,000 persons,
6243 of whom are in Nagasaki. For purposes of
comparison, 4 matched groups have been defined
as follows:

GROUP 1 Located 0-1999m from the hypocenter;
reported acute symptoms of irradiation

GROUP 2 Located 0-1999m from the hypocenter;
reported no symptoms of irradiation. Matched
by age and sex to Group 1

GROUP 3 Located 3000-3999m from the hypo-
center in Nagasaki or 3000-3499m in Hiroshima.
Matched by age and sex to Group 1

GROUP 4 Located 10,000+m or not in either
city at the time of the bombings. Matched by age
and sex to Group 1

3
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Following is distribution of the Nagasaki portion

BRIz 3507 B 4 B o (R,

it IR ) g

of the sample by sex and comparison group: R
Comparison Group @R
1 p 3 4 Total it
Male 5 678 677 674 676 2705
Female <+ 887 883 885 883 3538

Age matching was mostly by single year in Group
2; larger intervals were required for Groups 3
and 4. Within 10 year age intervals discrepancies
may therefore be found in comparison with Group 1.

The participants were brought to the ABCC clinic
for the examination which required about 2 hours.
Those too ill to be brought to the clinic were
seen at home. Further details of procedure and
samples of forms on which data were recorded are
available.' '

The routine examination consisted of history,
chest
and uri-

physical examination, electrocardiogram,

roentgenogram, complete blood count,
nalysis. A stool specimen was examined for para-
sites and occult blood. The majority of laboratory
and radiologic procedures available in a modern
hospital were also available upon request, and
procedures such as encephalogram were available

by referral to local hospitals.

Each person was seen by 2 physicians who
reviewed together the history and physical findings
and then discussed further diagnostic procedures,
if any. Following completion of all examinations,
codes were assigned to diagnoses appearing in the
chart according to the WHO International Statisti-

cal Classification of Diseases (ISC).

Success of patient contacting for scheduled exam-
inations is described in Table 1. Deaths accounted
for 6%, 13% had moved* from Nagasaki (with new
address known for most of these), 8% refused, 0.4%
were too ill to be examined. For the 1958-60 cycle
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* These deaths and moves took place between October 1, 1950 and the month of contacting for the scheduled clinical examination.
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TABLE 1 RESULT OF CONTACTS TO SCHEDULE EXAMINATIONS, BY COMPARISON GROUP

£ 1 BRIP4 5 MR 0ET - TR
Code Result Cotpurio Do AW Total it
Els L3 ! 2 3 4
% = % = % s % # %
1.X  Examined before present series
NEOBENMMEH-SBLEE 6 6 4 2 1 1 1 18 I
2,Vyp Examined during present series
BENBEMB D ZRZBLAE i 75.1 1163 746 1123 720 1051 67.4 4513 72.3
4 Deceased
ECLER .. 97 6.2 105 6.7 94 6.0 80 5.1 376 6.0
6 Moved from Nagasaki - address known
BN~ ELLTEREAANLTIVES 160  10.2 151 9.7 184 11.8 243 156 738 11.B
7 Moved from Nagasaki - address unknown
BTN~ BHULTEAETHON i 18 1.2 24 L5 20 1.3 37 24 99 1.6
3 Refusals
PRI LEN L 95 6.1 105 6.7 129 8.3 145 9.3 474 7.6
] Too ill to come not scen hospital or bome
SAOLHERTIRT, W, AETLRELTV L0 10 6 6 4 6 4 2 1 24 £
9 No contact for any reason, not codes 1, 2, 4, 6, or 7
REESL 2.4, 6, THUNORETERERI L P28 - - : 3 1 3 2 1 02
1565 100.0 1560 100.0 1559 100.0 I.Ebﬁfl_ 100.0 6243 100.02
Contacting Score 2 # 8 % 80.7 80.3 76.8 71.1 77.2
Contacting Seare — _ iecwcumined 2R 0 :
E T8 all subjects excluding deceased

ENRER - ROAN

the contacting score (quotient of examined cases
and all cases exclusive of deaths) represents 77.2%
of the sample. Group 1 is highest with 81%.
Groups 2, 3 and 4 show the decreasing percentages
80%, 77% and 71%. In Group 4 this lower rate
is largely explained by an excess of persons who
have moved. The refusal rate also gradually
increases from Group 1 to Group 4.

Table 2 presents the distribution of persons
examined, by comparison group, age at time of
bomb (ATB), and sex. More persons are included
in Groups 1 and 2 than in Groups 3 and 4, reflecting
the variation in contacting score referred to earlier.
The shape of the distribution curve of age is similar
in each group. In both sexes the greatest number
of examinees were seen in the age grouping 15-19
ATB. A notable low point occurs in 20-24 age
group for males, presumably because residents of
that age group were scattered throughout the
military. The mean age of females in the 2nd
decade is younger for Groups 3 and 4 than
for Groups 1 and 2. Large discrepancies in

EA2BE (RBANEEC LBV BN TH o 2
M) 277.2%ThH-72. BIBUEBIYTRESETSH
D, B2, §3, BAWOWIZ2h FTh80%, TT%E
ST %ERBHBET LTS, H4BIHVTE
Eehr0FELLTELEEODEVLEDTEHS, %2
FHELAKOWALB IMAOMABTELZ 120
THRAIZHIML TV 5,

X223 2BEOGA A LR, TR R,
HFLUMNIZRLZ, SHBE0EEL, B2H0BY
3, WMABLY 2N, ZhiEiReilsgikiiozE
ERBLTVA. EMMNOT RSO BIRIEETFIZE
WTHLLTWYWS, BB ENMAI-19FnEEIZEn
TPk 2B RUIAkTHS. BETIE, 20-
AFFEBBUEELL DB THAN, ThIEBELSLID
ERMBOFFHEIzZVLELDEEDR S, KIETIL
B3, BABCHUIIOROARDOFHERI EL
BHLE2BHOZIAEINDLHE . BlECL ol —Fi
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TABLE 2 NUMBER EXAMINED BY AGE ATB, SEX, AND COMPARISON GROUP
2 GUBRFEEN, PEN, &k 0L IBEN 28 5

Age ATB Male Female
TN OF Fokal iy —— i Lavep: 1A Ticil g — 2ot Orowy GG

2 3 3 1 2 3 4
00 - 04 143 26 39 38 40 130 33 35 34 28
05 - 09 121 33 28 36 24 171 42 42 39 48
10 - 14 259 60 66 81 19 343 73 67 104 a9
15- 19 329 97 92 5 75 644 183 101 144 126
20 - 24 97 30 25 19 23 394 100 102 97 95
25-29 164 44 41 38 41 243 64 65 62 52
30 - 34 188 16 47 48 4 163 4 43 40 36
35 - 39 176 4 14 43 45 154 43 40 36 25
40 - 44 185 a5l 48 45 41 166 49 39 39 39
i5. 49 130 37 33 37 33 94 23 26 25 20
50 - 54 74 20 18 17 19 71 19 18 i6 18
55 - 59 24 6 1 7 4 34 9 9 T 9
60 - 64 1 1 i 3 9 3 2 3 1
65 - 69 L 2 5 2 1 1 1
70- 74 1 1 1
Total it 1909 198 189 478 444 2622 587 680 647 608

the same age range may also be seen for the males.
These differences were present in the original
sample and are the result of difficulties in matching.
Therefore in spite of the age-sex matching, variables
closely related to age could yield what might
appear to be irradiation-related differences in
statistics taken over all age categories or over
large age groups.

BRIDK2LERIDS. COZEREIBRVOEFILS
BHoNTVWELOT, MlAGHbEFHEETE 1
BHTH5. fE-T, Fi, HHHERZ>OTHLIED
H2FLoltbdhboed, FHReEELHEEDS
AEBOIWIZ, TRTOEBEZEREVERKS
e SONREAT - Tignd @ [ T g iF A A ol e
FILUBBELELAZLEHNES.

The distributions of estimated radiation doses
have been reported,” The median is estimated at
160 rad for Group 1 and 75 rad for Group 2.
Group 3 is assumed to have received negligible
irradiation. Group 4 was not in the city ATB.
Not enough is known about the host of factors in
which Groups 3 and 4 might differ from Groups 1
and 2 to make any simple statement about their
adequacy for comparisons. As is the case in most
epidemiologic surveys the effect of differences in
background characteristics will depend upon the

He A R O Sz 2 W T IR HET S 5.2
Ak giiE, W1BICHVTIEIE0rad, B2EID
FVTWBrad EFEZLRTVA. E3EHO M
AT RO T2 AR L E b 3. 54 B3R B
BEWHANCwEr AHETHE. BIBBLUB4LE
BELORTHIBVELIUB2HLEEN S35, |
FLABNLVOTHBOEHIZChERRB T2
DEYNEIZ>VWTRMEICE~NsZ iz TEL V. X

biological variable being studied. Group 3 arises,
by definition, from an area which is geographically
peripheral to the Urakami valley in which the
hypocenter is located. Members of Group 3
experienced the bombing, and the character of
military experience among the males is similar to

EoZEBME Iz 5 MRz, EFERICETS
ERULIELSTEOBRBEOREBF 3 PEHEONRL
LAEWENERIIE TRE-TL 5. HIFE,
ZFOERICEhIZHEMZIROBOS 5 EBXORE
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Groups 1 and 2. However, a large percentage of
Group 4 was outside Japan ATB. Many were in
the armed forces, some in evacuation, others living
abroad. They experienced a set of selective
factors distinguishing them from the other 3
comparison groups. Nevertheless, for the important
sociological factors, marital status and occupation,
the differences between groups are not large.”
Parental consanguinity (Table 3) determined by
questioning during the clinical examination, was
reported in about the same frequency for all
comparison groups, although variation occurred
between the sexes.

In the many statistical contrasts, which can be
made with these data, Groups 1 and 2 will
sometimes present values differing from those for
Groups 3 and 4. If a significant difference exists
between Groups 1 and 2 vs Groups 3 and 4, the
position is taken in this report that the credibility
of a radiation effect increases when the direction
of the difference between Groups 1 and 2 is
consistent with estimated doses and if the pattern
shows some consistency by age or sex. It is not
meant to imply that a radiation effect will neces-
sarily follow this pattern, but only that such a
pattern would permit recognition of such with
greater confidence. The data from Hiroshima also
provide an important source of corroboration.
Some of the early tabulations and a draft of a
report on a segment of the Hiroshima data were
available and are referred to in this text.*

A considerable amount of information was as-
sembled for each person in the course of exami-
nation including personal and family medical
history, results of physical examination, laboratory
data, and diagnoses. A number of isolated
questions and measurements were also used. This
report presents a general review of the data.
The only independent variables used were age,
sex, and comparison group. The level of analysis
was entirely univariate. Some variables available
on punch cards and in tabulations were omitted in
analysis because too few persons were positive for
the items in question or too few were examined.
Clearly, the data could also be analyzed for
selected organs or systems, or in some other more
specific way.

THBIBSLUB2EBLEKETHS. LAL, B4
BCRAEPERBECEMIVAOTHLT, 202
SIHEHIZML, HETEEML, ZoizEMCEE
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o THEZMAHEBOESEHOHIE L, EMICE
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Haht (%£3).
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RESULTS

Consanguinity. Table 3 presents the distribution
of consanguinity in the study population. Consan-
guinity is more frequent among parents of females
than among males in the study. This is true for
all age groups. The older age groups do not show
the higher rates for parental consanguinity that
might be expected from customs of the past. No
explanation is at hand for either of these chser-
vations. The comparison groups show no important
differences.

Iatients Medical History. The distribution of diseases
selected from the patients’ medical histories is
presented in Table 4. Among males, although the
percentage of persons positive for one or more
discases (about 85% ) is similar in each group,
differences among specific diagnoses reflect the
unique characteristics of Group 4. In Group 4,
25% of the females and 40% of the males were
outside Japan ATB:;* 33% of Group 4 males were
in the armed forces; perhaps as much as 50% of
both sexes had some foreign residence. These
experiences probably contribute to the high report-
ing rates in the males for venereal disease, typhoid
fever, dysentery, and malaria. With the exception
of malaria and possibly dysentery the females in
Group 4 do not show the same high disease rates.

In all age groups anemias or other blood dis-
orders* were more frequently reported by females
in Groups 1 and 2 than Groups 3 and 4. This
finding is unexplained. A similar increase in
history of anemia was found in the Hiroshima
1958-59 analysis* but as will be seen later, actual
differences in measured hemoglobin values were
not demonstrated either in Hiroshima or Nagasaki.
That diseases of the blood are generally considered
to be a late effect of radiation may affect report-
ing of anemia in the history. It is also possible
that anemias occurred in the past in these groups
and are no longer present.

Mental illness which might be expected to increase
in groups having undergone the physical and
emotional trauma of a devastating bombing was not

s R
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* The code does not separate anemias from other blood disorders or identify the latter.
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reported more frequently in any comparison group.
The medical history, however, is a crude measure
of this variable. For example, cultural prohibitions
may inhibit reporting of mental illness.

Higher rates of chronic disease might be expected
among Groups 1-3 males. Theoretically, some
young males resident in Nagasaki ATB would
have been exempt from military service for

medical reasons but actual numbers of such
persons within the comparison groups are not
available. Medical histories do not substantiate the
view that this factor is of any significance since
histories of chronic disease are equally distributed
among all groups. The single possible exception
is tuberculosis, which appears with lowest frequen-
cy in Group 4 in all but the youngest age groups.

In summary, the subjects’ medical histories
demonstrated apparent group differences only with
regard to anemia among females, and infectious
disease in Group 4.

Family Medical History. Family medical history
(Table 5)was specifically requested for 14 diseases.
(Some are omitted from the table because of small
numbers.) No differences were found in the
responses among the comparison groups.

System Review by History. The medical form used
in the examination contained a list of symptoms
which the physician referred to in his review of
systems. The medical chart contained no reference
to the person’s radiation history which was unknown
to the physician. The frequency of positive
responses for a variety of these symptoms is given
in Tables 6-10. For many symptoms the frequency
of positive response is higher in Groups 1 and 2
than in the other groups. The differences are not
particularly large and they are not always con-
sistent in all age groups. They are quite generally
observable, however. Among the possible expla-
nations radiation effect cannot be excluded but in
the absence of diagnoses to support the illness the
nonspecific and diffuse nature of these complaints
suggests an increased awareness of symptoms
rather than an increase in disease per se. Specu-
lation about late effects of radiation, some already
known, and others perhaps unknown, provides a
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potent source of underlying anxiety. Among the
particular symptoms which clearly show this excess
percentage for Groups 1 and 2 are low back pain,
joint swelling, numbness, headaches, excertional
dvspnea, and palpitation.

These differences could arise from a decrease in
symptoms in Groups 3 and 4 rather than an increase
in Groups 1 and 2, but there is no evidence that
this is so.

Physical Examination - Measurements. Tables 11-
16 present the results of some measurements taken
during physical examinations. The pattern of
presentation is to give the number of subjects for
whom the measurement was taken, some coarse
grouping of the variable, the mean and standard
The percentage above and below 2
arbitrarily selected points also is included to

deviation.

demonstrate abnormalities in the extremes of the
distribution which might not be observable in
the means. e

Nutritional differences and environmental
hardships during growth might be expected to
appear as differences in weight. No such differ-
ences occurred between comparison groups
(Table 11), measured by mean weights of groups
in the distribution of extreme weights.

The mean weights of each age group are roughly
the same. However, other tabulations® with finer
age groupings show a slight increase in midlife.
In contrast an American group would show a
prominent increase at midlife as compared with
the extreme."

Thoracic width and cardiac diameter, are tabu-
lated separately (Tables 12, 13). Since no large
or consistent differences for either measurement
appear in any comparison group, it may be assumed
there were no differences in relative heart size
(ratio of thoracic width to cardiac diameter). Heart
size increases with age, and males have larger
hearts than females, probably reflecting differences
in body weight; most male organs are larger
than female.

Blood pressure was taken in all patients in the
prone position (Tables 14, 15). No male-female
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differences were apparent although the Hiroshima
data show a slight elevation in elderly females.
As expected both systolic and diastolic pressures
rise with age but association with radiation was
not detected.

Pulse rate (Table 16) which was taken from the
radial artery by the nurse, tended to be somewhat
higher in the young than in the old but otherwise
was not remarkable.

Physical Examination - Selected Findings. Tables
17-23 present some selected findings from the
physical examination. The pattern of each table is
to present findings which are represented by
specific diagnoses, other findings, and a summary
percentage for persons entirely negative for the
region indicated in the title.

About 15% of patients had diagnoses of abnor-
malities of the eyes but this finding showed no

relationship to radiation (Table 17). This exami-

nation was done by the physician performing the
general physical examination, not an ophthalmolo-
gist. Small cataracts or other lenticular opacities
not grossly visible may therefore have been missed.
A careful ophthalmologic re-evaluation of eye
disease in the ABCC-JNIH Adult Health Study is
in operation.7

Table 18 describing abnormal findings of ears,
nose, and throat may indicate a small increase in
hearing defects with relation to distance from
hypocenter. Hearing deficits have been estimated
only by the general impression of the examining
physician. They were not detected in unusual
frequency in the Groups 1 and 2 when tested as
part of an aging index by audiometry in Hiroshima.®
An aging evaluation including audiometry is in
progress in both cities.”

Other tables related to lymphatics, head and neck,
and skin(Tables 19, 20) show no relationship with
distance from hypocenter for the findings not
represented by diagnosis. A possible exception is
other significant symptoms related to skin. Individual
medical records showed this consisted of a great
variety of diagnoses mostly relating to congenital,
traumatic, and degenerative lesions of skin, veins,
and joints.

Hizoo ERdlEnsy, EMNCLWeALER
G hho Mitgxhstbn, LRIRGHE L O
SEMIMEL & & IcEMOEDISHE- TERT A, B
SEEFLoMEEIRO LD 5 Ik

BeERROMRM (£16) 2HEBWIE-TirHh
20T, EMBELIVLEEROHILE S ZVHR
bt sofiodiciEREE2N LD 5 12

LERE-HBTEHRR. HIT-BE2OGEREERRS»S
BER2N-BOIPOFRERTEOTHS. FROE
RelLTR, BE0BKI26nmR, T0lD
MR, 2o cEMIREsh-BEFrELICEENT
brEnaaEERLL.

BEREOHB%ER-BEF b3 LBIRENLY,
ZoOMmRLrEEEBE L OMER L, - A (£17).
COZHEILABHEIMYTIARECE S, TITED
hZtoT, RRECIZE0TIRE Y. - THR
rEsontuvi@hitanEPLzookaFERE
BHELrEhTWAZEEH NS, ABCC - THIK
ABESBEI ST AREB >V TIEIALZIREE
FEARETEbATVLA.T

RIBEHE, R, PIUVHEBOREFTREEDL L
LOTHAN, THIWMEREC - THIEEIF O
Kb+ sz tamthdmhgn. ZoBENE
EFREMHLERO LM LMRIZE EIFEMIzHE
v, KBTHMAMNED e LTI BELZIT
T BRIz, ZOMME RIS 228 BEHR
A G NG B o0 A 1 S N B W il 0 o T ERE
mThd.°

FOENY) 8%, W LU, L5 UIIK
Bzl 2 R EOBLUW)2LhE, BifEo05
NTwiawir R ERMENEE oRMEILEH 5 h 2w
Bl Bbhat0e LTREREBEED S 5 £ DOt
DEEBLER»EToh 3, HroBHilag: F~
TH3 L Z0KRB7IER, Bks & UBEEi0TRIE
SHEME, 25U EMMEZ SRR 5K
TW3.



Findings of breast, lungs, chest, and heart,
(Table 21), were rarely noted unless producing a
diagnosis. No remarkable differences were seen

among comparison groups.

Table 22 presents numbers of persons rather than
percentages with abnormal findings of abdomen,
genitalia, anorectal, neuromuscular and others.
Anorectal and pelvic examinations were not rou-
tinely done for fear of jeopardizing patient co-
operation and as a result total numbers of patients
examined will differ for each of the above described
areas, making calculation of percentages difficult.
Abdomen and extremities were universally examined.

Differences are noted among comparison groups
with respect to abnormality of an extremity. This
category includes many lesions of the skin, and
here too, as in tabulations for the skin proper, are
a great variety of lesions many of which are trau-
matic in origin and relate to the blast effects of

-

the atomic bomb.

Table 23 shows percentage of persons in each
group in whom cardiac murmurs were detected.
Although the murmurs were coded with reference
to the valve involved, the vast majority were
interpreted as mitral systolic murmurs, whereas
aortic valve murmurs were diagnosed in such small
numbers as to be insignificant. TFor that reason,
numbers have been totaled and are presented as
the summation of all murmurs combined. Com-
parison of male-female values demonstrates in all
age groups a female rate almost twice that of the
males. Furthermore, with the exception of the
group <20 there is a rise with age. The excess
in the youngest group undoubtedly represents the
well known functional murmurs of adolescents which
tend to disappear with maturity. No radiation

effect was seen.

Laboratory Data. Hemoglobin and hematocrit values
(Tables 24, 25) show no disparity for females
among comparison groups in contradistinction to
the increased rate of anemia reported in histories
by Groups 1 and 2. Although differences are
small, a rising gradient from Group 1 through
Group 3 appears for males in both tables for

hemoglobin and hematocrit. Group 4 values are
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intermediate. This finding could not be sub-
stantiated from Hiroshima data and interpretation
must await accumulation of more data. Numbers
of red cells, mean corpuscular volume and sedimen-
tation rates(Tables 26-28) are similar among groups.

Table 29 presents the distribution of white cell
counts. The comparison groups show no notable
differences. Females show somewhat lower values
than males.

Table 30 shows the distribution of the various
white cell types by comparison group and total
white cell count. No differences are found with
respect to radiation. As would be expected, the
per cent of polymorphonuclear cells increases and
the per cent of lymphocytes decreases as the total
count increases. White blood counts were below
6000/ce for more than half the Nagasaki study
population whereas in United States normal values
for adults are usually quoted at 7000/cc or more.*"

Eosinophil counts were usually greater than 3% -

whereas 1-3% is generally considered normal in
United States. This may be related to the high
rate of parasitic infestation.

Blood group distributions(Table 31)act as genetic
markers and thereby allow comparison of genetic
differences among the study groups. Nagasaki has
had a large foreign population for a long time and
the genetic residue may be unevenly represented
in comparison groups thereby introducing a bias.
ABO blood grouping was begun midway in the
second half of 1958-60 examination cycle and will
be completed in the 1960-62 cycle. With only half
the study group tested, numbers of subjects in each
cell are small and analysis is difficult at this time.
Although no notable differences appear among
comparison groups, conclusions will be deferred
until complete data are available.

The proportion positive for syphilis (Table 32)
increases with age. No variation is seen by com-
parison group with the single possible exception
of an excess of positive tests in Group 1 females
aged 40-59. Females and males show about the
same values. The table records positive tests for
blood and approximately 10 cerebrospinal fluid
examinations.
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Tables 33-36 show positive examinations for
proteinuria, glycosuria, and sediment were found
equally distributed in all groups and demonstrated
the usual age-sex relationships. Glycosuria was
much more commonly found among males than among
females, the reverse of the sex difference in the
United States.

Hiroshima and is being investigated.

This phenomenon also occurs in

Specific gravity of urine did not vary by com-
parison group (Table 36) but decreased with age
in the females and was highest at age <20 in the
males. A much higher percentage of males pre-
sented urine specimens with specific gravity above
1.024 than did females. Random specimens of urine
were tested and therefore male-female differences
may represent cultural variation with regard to
water drinking habits rather than physiological
The category 1.016-1.019 is low in
these tables, forming a volcanic distribution with

phenomena.

this class representing the crater. This may be
related to laboratory technicians’ tendencies to
select round numbers.

Examination (benzidine test*) of the stool for gross
and occult blood (Table 37) shows the prevalence
of positive stools in the various cells ranges from
about 20% to about 40%.

Tabhle 38 shows about 40% of stool examinations
This could
well explain the frequency of positive blood tests

were positive for intestinal parasites.

although at this time it is impossible to determine
whether those with positive stool tests for blood
and those with parasites are the same individuals.

Stool examinations positive for blood in both sexes
appear to show relationship with distance from
hypocenter above the age of 60, excluding Group 4.
Again parasitosis offers an explanation for this
effect since the same relationship can be seen in
the 60+ age group of Table 38.
other lesions producing gastrointestinal bleeding

Diagnoses of

such as ulcer or cancer are not present in higher
percentage in Group 1, age 60+ than in other
groups. Furthermore this bleeding as manifest by
positive benzidine tests evidently is of inconse-
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quential quantity since anemia does not present
any gradient among comparison groups.

The apparently greater prevalence of parasitosis
in Groups 1 and 2 still must be explained. The
class of questions raised in the preceding para-
graphs has provided the impetus for a study of the
positive stool examinations and related condition. !

Table 39, findings of the electrocardiographic
examinations, shows a higher rate of all abnor-
malities among males than females in each diag-
nostic category: the increasing prevalence of all
abnormalities with age, more prominent among
females than males; and the absence of a radiation
effect. Abnormalities other than those noted in the
table have been omitted because of small numbers.

Table 40, distribution of specific
diagnosis groups, includes patients with more than
one diagnosis. Furthermore the same patient may
This

Diagnoses.

appear twice in one diagnostic category.

problem was minimized, however, by reducing to .

smaller units the diagnostic groups in which multiple
diagnoses for the same person are frequent. Thus
negligible error results from interpreting the
figures as the percentage of persons with the
particular diagnosis. Numbers of diagnoses are
not given in these tables but are sometimes referred
to in the text. Only one group difference is apparent
in the infectious diseases (000-138), the excess of
parasitic diseases in Groups 1 and 2. As was
pointed out in the discussion of the comparable
laboratory material this is particularly striking in
the older females.

Small numbers of neoplasms of all kinds (150-239)
were diagnosed. Because of the short clinical
course of malignant neoplasms and the compar-
atively small numbers of elderly patients, significant
numbers of malignancies will not be seen in the
Adult Health Study for several years. The JNIH-
ABCC Life Span Study,® utilizing a much larger
population will be a more effective mechanism for
producing data on neoplasia.

Of the 7 diagnoses of neoplasms of digestive
organs and peritoneum, 6 were in males. Of the 7,
4 were in Group 1, which is suggestive.
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Of the 12 diagnoses of all other malignant neo-
plasms (160-205), 3 were in males, all in Groups
1 and 2; 9 among females, 5 in Groups 1 and 2.
Again, numbers are very small.

The 70 benign and unspecified neoplasms (210-
239) were equally divided between males and
females, 14 in Group 1; 20 in Group 2; 17 in
Group 3; and 19 in Group 4. Within the individual
tumor types lipoma was the most common, with
16 diagnoses divided 4, 6, 2, 4 among the com-
parison groups.

Endocrine diseases were diagnosed in small
numbers without any detectable radiation effect.
No evidence is found here of an increase in thyroid
disease related to distance from the hypocenter.

Although disease of blood and blood forming
organs appears to cluster in Group 1 males,
numbers are small, and cannot yet be interpreted
with any degree of confidence. Of the 74 ‘males
with diagnoses in rubrics 290-299, 57 are in 291,
hypochromic microcytic anemia; 18 in Group 1,
14 in Group 2, 10 in Group 3 and 15 in Group 4.
The numbers in this category for females are,
much larger. No radiation gradient appears.

All diseases of the nervous system, organic and
inorganic, were diagnosed in small numbers and did
not demonstrate a radiation effect. Physicians
performing routine examinations do not have oppor-
tunity to observe the patient in the stress of ill-
ness where behavior disorders may become more
apparent.

All heart disease, (400-468) as well as hyper-
tension was equally distributed among all comparison
groups, male about equal to females in all diagnostic
categories. These numbers seem small when
compared with numbers of murmurs detected on
physical examination and enlarged hearts as seen
on radiographic examination. Physicians were
evidently conservative in making diagnoses of heart
disease and did not enter diagnoses for all mur-
murs detected.

For females, diagnoses of other disease of urinary
system (600-609), primarily infections of the urinary
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tract numbered 30 in Group 1, 30 in Group 2, 14 in
Group 3, and 16 in Group 4. Hiroshima 1958-59
analysis'* supports a difference among comparison
groups with distribution as follows: 13 in Group 1,
11 in Group 2, 3 in Group 3 and 13 in Group 4
(both sexes combined). The sensitivity of kidneys™
to radiation demands careful scrutiny of these data
even though numbers are small. Mitigating against
a radiation effect, however, is the absence of such
a relationship in males. Furthermore, pyuria and
proteinuria which from the most solid evidence for
the diagnosis of urinary tract infection show no
evidence of higher rates in the Groups 1 and 2
Bacteriological examinations,* done in small
numbers, likewise fail to demonstrate the rationale
for increased numbers of diagnoses in those nearest
the hypocenter.

No other diagnoses exceeded small percentages
except 510-527 which includes hypertrophied tonsils,
sinusitis, and emphysema. These also show no

comparison group differences. Table 41 presents -

the detailed analysis of parasites as well as
eve diseases.

DISCUSSION

These data are useful in evaluating the compara-
bility of the 4 study groups. The theory and
practice of the ABCC-JNIH Adult Health Study
assumes the 4 comparison groups are indistinguish-
able in all respects other than radiation exposure.
That is an ideal impossible of achievement, but it
is of importance to detect how far the groups vary
from that ideal. Data for 1958-60 cycle of exami-
nations provide information helpful in measuring
those variations.

Medical history and family medical history reveal
no differences among the Groups 1, 2, and 3.
Group 4, those out of the city ATB, reflects
this experience in the medical histories, demon-
strating higher proportion with infectious disease.
However, chronic disease which will be of

W2BIZ30%, EI3IFICUA, FTABLCIETH- .
[EESI2 &1 51958 -59E T TRAEBRBEROZR
PEEZhTEY, TOFMRBLEGHLIELER
1213%, W2WICLIE, WIFIC3IA, BA4TFIIBE
thoTwa. REG-HT 3 HMOBRE" 53
DT, REAZOALORAEPVHTH > TEHRE IS
BRI SLEHFHS. 2L, BRIk ) ZHESF
ZVWORKHBOREN LVWEVWITLERTIOT
H5. LAV RESLIUVEARIIREEREORETIZIE
BEBEEEOBMOERLZZ2E0E5Y, BIBH LU
HeWroHzomEREIVERIERO ALV, [
B, DUEIE0TH % - 2MEFHRE ©y, B
AT B R 12 B B BT E O RO o v T R R ERAY
BT Eh TV,

MHIRIE K, FRE, PLUCAMLZYZ2E09E
HH 510-527 2R3, zotoRoaasFEil
x¢, HEBMICERT V. BUABRES LS TS
FERIIOWTOFHELBIFETRL TS,

¥ =

CThoo¥fHE, 408 ENREO HEHF T
ThH3EFMT L2 TRVIZRLSDENTH
5. ABCC— TR AREHRE T, B L EBOM
A6 wa T, 4 D>0HEEA AR %KRITE
FTNRTORMIIEWTEN AW EREEATWVWS, 24
RN LEECH Y, ChoOEBI 20
BW»6YOBRELIEN-ZLOTHLI P #HERT S
ZEAWETES. 1958 - GOEBEMMI- & 115 FH
2, ZOZEOBELIHRL2>BERBERBULT 3.

PESIUVEREBIZIALELIY, B2, &L
CEIBOMICZEREGd 4. S4FIESECHAL
VWERSEEDT, COZELERZTORBIILRBLT
FEmSfhoLnigEzLEsRLTVAE. LAL, 2

* Data from tabulations not presented.
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much more importance in the present study was
similar in all groups, except for tuberculosis which
is somewhat less common in Group 4 males.

The groups nearest the hypocenter benefit from
Japanese law* which provides medical care for
those persons. Since this law bestowed benefits
only on those within 2000m at the time of these
examinations, this group might be expected to
receive more medical attention, more x-rays, urin-
alyses, ete. and therefore to report more diagnoses
in the medical histories. This expectation did not
materialize, but this factor of unequal medical care
may become of greater importance with time,
considering not only increased diagnoses but the
influence of therapy upon disease.

A slight but suggestive increase in reporting of
symptoms appeared among Groups 1 and 2 in
categories of symptoms generally considered to be
functional in origin. Lack of specificity and .dif-
fusion throughout the review of symptoms suggested
underlying anxiety concerning health. The absence
of diagnoses as objective evidence of disease
supports this view but these data are subject to other
interpretations and no definitive information is
available regarding levels of anxiety.

Another question which is of interest in assessing
the program is the effectiveness of physicians in
producing diagnoses from the mass of data. Some
information is available on this question. In areas
where a simple mechanical act such as transcribing
a laboratory result into a diagnosis was required,
agreement was excellent. Comparing the diagnosis
and laboratory tables for percentage with ascaris
and hookworm infection the agreement may be seen.
As greater degrees of interpretation are required,
and when disease processes are poorly understood
and nonquantitated, precision will suffer.

These data have not been reviewed in depth.
A great many areas need closer scrutiny. Some of
these areas have been studied and reported as
individual technical reports. Leukemia has received

extensive treatment in this fashion. Furthermore,

DFEILFVTENEAICERE HE 380K
BABOBHICLEBE PRV T L ERITE, &8
~-BRTH 3.
EESEER R Ck, TEROBRES 2
. AWBEEZHEBLEABECOERIZLI2BROBE T
fh Lt A 5 2000m LINO#EBEIZRE Eh T v i,
IO, xBRE, MRLLERTIZLHE
{, fE-THiEIZ LN 2 0BG s Th
A3tEaObNE. COMEFRIEBR LA L, B
EoEloat s FfERIIHNTIBROBEERZ L2
52, EREOTFEREs0ERL L ICHEELERA
sz L.
—BUCBENERICI L L FELLONAEKEEE
T38E, BIBSIUSE2HICE, TS 5575
ARohs. MBTERFAERRENTCEEZETH
b, BEZODVWTORLTEFHAZLEREL
o BIROBEMMIEHE LToRIY 2wz o
MurFFrstocadasd, chonEiiconT
BoBRE s, YOREOTENHIH,ICHLT
BHELZERPAFTE L.

COBEHEOFEMI- N TREKH S EH5—
DEBIE, AFEhAABORBILL > TR ED
BEICARMIIREH: TLEITZENFTEI LV
ZETHE. TOMEBEIZHOVTRELPOEESSS.
HIZERERIBEMN Iz BN ELTI8B4
CRZoBHOME IR TED - 2, #lRE LT+
“HEBRBRAA T AEOES IO VTR LK
MEORLERKRTAIE WEO—-HHIFRH S5 N5,
LAaLl, EVIKMELERALE L BACERMDBREY
HENHEEIATVAEL CERMEMET2bhl v
BaeizE, EHMEHLHLIS.

ZhsDEHRHEZ2LVTHRE(REEA TV 2 W,
FLDOBEDVTEVRELHENIVETHS. 53
FOEO2VTRTTEMESH, FhFhoZ&ERE
BLLTHEEATVE., DU TEAMKBOIBAILE
L{BEEhTVS. L, TTIR/FLERS

* The Atomic Bomb Survivors Medical Treatment Law.,
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the data presented represent a very small portion
of that collected and being augmented with each
cycle. Conclusions as to radiation effect are
therefore tentative and will be subjected to con-
tinued elaboration and examination. At the present
moment, this first analysis of the Nagasaki ABCC-
JNIH Adult Health Study reveals no significant
evidence of a radiation effect.

SUMMARY

This report has presented the basic data collected
during the 1958-60 cycle of examinations in the
ABCC-JNIH Adult Health Study in Nagasaki. No
large differences were found among the 4 com-
parison groups. The only exceptions are to be
found in a number of nonspecific complaints elicited
during the review of systems.

Inevitably in a review of this size some differ- i

ences appeared between groups. These are pointed
out in the text whenever possible. None were so
large, nor so consistent within specific age and
sex groups, however, that they could be categori-
cally attributed to radiation. It will be necessary
to compare them with subsequent medical experi-
ence in this study group and in Hiroshima.
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TABLE 3 NUMBER AND PER CENT PARENTAL CONSANGUINITY BY AGE ATB, SEX, AND COMPARISON GROUP
£33 WRICHTEEMRMBOR L R FRSER . N5 & Ul

rER— - __N-ki-le . ) _-% ) ] Female S
Group Age ATB Total '(_Jonin_guinity L % Total Consanguinity 3T ##5 %
e E RO A it None Some  Unknown 3 None Some  Unknown
E i FHY g H R
Total 0-19 852 803 29 20 3.5 1288 1192 75 21 5.9
at 20-39 625 587 24 14 3.9 954 874 59 21 6.3
40-59 423 397 16 10 3.9 365 337 18 10 5.1
60 + 9 9 - - - 15 13 1 1 7.1
1 0-19 216 204 7 5 3.3 331 305 20 6 6.2
20-39 164 157 4 3 2.5 251 234 15 2 6.0
40-59 114 106 5 R 4.5 1040 88 8 4 8.3
60+ 4 4 . - - 5 4 1
2 0-19 225 217 (] 2 ot 335 314 14 7 4.3
20-39 157 148 ] 3 3.9 250 234 9 7 an
40-59 106 102 3 1 2.9 92 84 5 3 5.6
60+ 1 1 - - - 3 3
3 0-19 223 207 ) 7 4.2 321 294 25 2 7.8
20-39 148 136 7 5 4.9 235 209 20 ] 8.7
40-59 106 101 3 2 2.9 87 83 2 2 2.4
60+ 1 1 - - . 4 3 1 . 25.0
4 0-19 188 175 7 6 3.8 301 279 16 6 5.4
20-39 156 146 i 3 4.6 218 197 15 6 el
4059 a7 88 5 4 5.4 86 82 3 1 3.5
60 + 3 3 - - - 3 3
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