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PREFACE

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 on the 1958-60 cycle
of the ABCC-JNIH Adult Health Study in Hiroshima
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.

This report, one of a series of comparable broad
analyses, represents a segment of data from a
continuing binational epidemiologic investigation.
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ABCC-JNIH ADULT HEALTH STUDY
ABCC— T i AfEEAZE

REPORT 3

1958-60 CYCLE OF EXAMINATIONS
1958—-60F 2 A M
HIROSHIMA

INTRODUCTION

This report summarizes clinic and laboratory
data for the 1958-60 cycle of examinations in the
ABCC-INIH Adult Health Study Hiroshima. The
research design of these biennial examinations
for a selected population sample was presented in
the bilingual protocol for this long-range epidemi-
ologic study.'

Hollingsworth and Anderson® reported the basic
features of the medical examination program and
summarized a portion of the data for 1958-59.
The present analysis includes the data reported by
Hollingsworth and Anderson supplemented by the
findings for 1959-60, or a total of 10,368 exami-
nations. Data were tabulated by comparison
group, age, and sex. Comparison groups are
comprised of Japanese persons living in Hiroshima
in 1950 who were at different distances from the
bomb hypocenter in 1945 (Table 1).

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

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

Group 3  Located 3000-3499m from the hypo-
center. Matched by age and sex to Group 1

Group 4 Located 10,000 m or beyond; or not
in either city at the time of bombing (ATB).
Matched by age and sex to Group 1

# =

ARENHE, EBTH%Z - 2ABCC - THRA
BEIEOIIB-0ERM ST 2282 6 1B
KRE,»SBERBLEETI34L0THS. 251
1@l &T, BRANKHAER I LTTE52
EOMBIowTE, ZoENEFHATIZET S

THEEZOMEHEB-CHEHEIATH S0

Hollingsworth & Anderson? ¥, ZOE F8
S EIEO AN LR IIOOTHE L, 1958 -
SOERBO—MAEEH LTV 5. SHoRK T,
Hollingsworth & Anderson A8 {5 L =¥ ¥z, 1959 —
60 o WA R &B I L € 4110,368A 0 2% & 0L
D Bz, BRHE, T fER - HRcaE LA
HIE L, 19456 RIS LA, S B4R L 3
BBEEIZ D AT, 1950 ICIRIc Bt LT A&
AT s TWA(KL).

L EE O DUHARE ML L D O —1999m @ PEBEC W
T, SEMATHIER SR LA E
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TABLE 1 ABCC-JNIH ADULT HEALTH STUDY SAMPLE, HIROSHIMA
#1 ABCC-FiF RAREFEY > 7N, KD

Group Distance Male # Female « Total &
3 =
1 0-1999 m with symptoms # fEi£ 1312 2116 3428
2 without symptoms Z#&# 1312 2115 3427
3 30003499 m-.....cococaaniaioniiaiian 1312 2119 3431
4  Not-in-city FHFE ......ccccoecveeeee. 1313 2120 3433
TEBRALIEE: cocnersombmmmrmcintmmsnnmsssnney; +  HERD 8470 13719

TABLE 2 ATTENDANCE SCORES* IN PERCENT BY SCHEDULE GROUPS AND COMPARISON GROUPS
FOR THE FIRST CYCLE, HIROSHIMA
£2 BIBSERBICSU522F(G9%): BPETER - Luwy, £5

Comparison Group H#28F

Schedule Groups
BETES 1 2 3 4 Total
i

A 80.2 754 83.2 73.5 78.1
B 77.0 77.4 81.5 B0.9 78.1
C 79.4 69.7 75.6 73.2 74.4
D 83.6 78.8 72.9 70.4 76.4
E 77.4 80.0 79.4 72.6 77.3
F 82.1 69.1 78.0 76.9 76.5
G 83.7 836 79.1 75.7 80.5
H 80.7 83.5 73.5 76.1 78.4
1 86.2 78.4 82.6 T7.9 81.1
J 86.8 - 81.4 78.9 79.1 81.6
K 81.0 86.7 £84.3 78.3 B2.6
L 85.3 77.2 82.1 82.7 81.8
M 85.9 85.4 84.1 77.3 83.1
N 85.0 82.2 87.6 80.5 83.8
0 88.0 B0.6 B7.5 B87.5 B86.0
P 91.7 84.1 87.7 84.2 86.9
Q 84.3 B85.4 84.5 77.4 82.9
R 90.2 82.7 85.7 83.0 85.4
s 82.6 90.8 B85.7 75.2 83.5
T 87.1 89.7 83.6 B6.3 86.6
U 91.0 86.3 76.4 81.7 83.9
v 80.0 B3.1 81.6 78.7 80.8
w B83.6 85.6 B6.3 83.2 B84.7
X 86.6 B7.6 87.2 80.6 85.5

Total 3 B4.1 B1.8 82.1 78.8 81.7

* Attendance Scores were calculated as follows: No. of Persons Examined

SRR RS EIEHELE £88n

X 100
Total Populati Iuding the D d

RCtR{(EHRER




To simplify table headings, the numerals 1, 2,
3, and 4 have been used to designate the comparison
groups. Since persons in Comparison Group 4
differ in many ways from persons in the other
groups, differences were looked for with and without
considering the results in Group 4.

A broad epidemiologic survey such as the Adult
Health Study functions as a detection mechanism to
point out differences in the medical findings which
then may be more intensely investigated to clarify
any relationship with distance from hypocenter
or radiation dose.

SUBJECT PARTICIPATION

Participation was excellent for all comparison
groups in the 1958-60 cycle of examinations
(Table 2).* Scheduling appointments was slightly
more difficult for Group 4 but differences between
comparison groups were small. Following is the
distribution of those examined by comparison
group, age, and sex:

BORH LAMEIZT A0, HHBEHIZOW
TitH=F1, 2, 3, 4R LA BA4HBEHOAL
2, hOBOAL LEXTEL DR TCRESTV S
DT, ZOREIFELIEEROER 2 EHEELEE,
EHLEVBAD2HOIIGHTHE- .

RARBEIZEo L sEEBCcH -2 EFNSA
Hi, BE¥mRoZE2ERTsHRARE0o@: 25
s TW3., TZTEHFEHONLBEIE, &5 15,
MLALOHEEE - I HSHHREOMENER
Dz, INEAMLBAERIFTE 3.

HBREDREE

1958 —60EEBERM Iz & 1T 2 22RE 1z, B
BBLL2DOTBHTH (£2).3 BABT
2, 2RERFLRDAZLEHFMMOB LN EPCHE
Tho i, KEEHOZI I E» L. B LE
MBBEOSHE LT - F£l - ENICTET L RO
#MNTH3a.

Age i

Total i <20 20-39 40-59 60+

Group #
Total # 1 2 3
Male % 3801 971 939 948
Female 6567

943 3801
1700 1623 1639 1605 6567

247 1252 1433 869
307 2593 2616 1051

CLINIC PROCEDURE

Methods described in the 1958-59 preliminary
report? were followed throughout the examination
cvcle. For each subject the examination included
medical history, physical examination, chest X-ray,
hemogram, urinalysis, analysis of stool specimen
for -blood, ova, and parasites, serologic test for
syphilis, major bloed typing, and electrocardiogram.
Serum cholesterol was determined for those
over 30 years of age and serum pepsin assays

LRER

ALEFBHO2EEE T, BERIISB 59
BEOTFH? CHHEL-HECHBRL TTZ - 7.
tTRToZBHEIIA LT, B2, £298%, BHX
SRE, DEEE, BR, ol - h8 - FEH
B, AEERE, FTEMEYHE, LEREE
¥f7%2-%. I0FLLEoFIz LT, ML A
TO—NAEZTE 4. Ni#RT 2 BHEIE, £



were obtained for approximately one-third of the
subjects primarily in the older age groups. The
subjects’ comparison group or radiation history was
not known by physicians or clinic staff at the time
of examination.

All information was recorded on standard
medical history and physical examination forms.
Laboratory data were attached to the medical
record, and diagnoses were recorded according to
the WHO International Statistical Classification.

Follow-up studies were requested at the discretion
of the examining physician to facilitate diagnoses.
These special studies were not uniformly obtained
and analysis of these data probably had little
epidemiologic value, but the information was of
considerable aid in the ultimate establishment
of medical diagnoses.

RESULTS
Past Medical History (Table 3, Figure 1)

Sociceconomic and geographic factors are im-
portant in determining history of disease. Since
persons in Comparison Group 4 were known to
differ from persons in other groups with regard to
these factors, information from Group 4 subjects
is not pertinent to the major problem of detecting
radiation effects. Questioning about medical
history was not carefully standardized and responses
varied, especially between the sexes.

A number of diseases such as scarlet fever,
smallpox, meningitis, poliomyelitis, Japanese B
encephalitis, rheumatic fever, and certain cardiac
and neurological disorders were so infrequently
reported that tests for statistical significance
were inappropriate.

Tuberculosis. Histories of tuberculosis did not
vary significantly by comparison group but for
males, reports were most frequent in Group 1 and
least frequent in Group 4; for females the trend
was reversed. In Groups 1, 2, and 3 histories of
tuberculosis were significantly higher in males

BEONY, BImEBEIIOVWTITEo . BE
OFE, BiEHEHIE L Twv AR, 2208
BizowTid, EM, s0toBER IR E

R o

TARTOERL, TEORBERES L UL 5K
FEHM e L, BEEREER ZBHEBILRT s,
ZWHEWHO o [HE#at o HIcft- THE L £,

ZWRED ZHDBIRED EBITZEEOH
Wremimans. ZOMOBERRE I - 12EES
Nhhshkor, BROBITICIE, E¥F0 42 MEE
BEAELZVWTHA YA, BB 2z T 20121
HYEETH - /.

w R
BEERE (3, B1)

BEOEL IS - BEN S & U ERIC
k-TEGEha. ZhonEREIZ>wT, H4lk
BHOALIL, Z0MOBOALEERLELEBDS
NTWas0OT, BA4EHL» LB LERIE, KiTEOK
BAGERKT 20 ) FEMBEOMEEIZH W 5 1218
UrTEzv. WEBROFHI2LTRHERENE
BT ebhtdr o, A%, HFCHBELHO
FhicENH 5 2.

BALER, KRG, BlER, KOAER, HERAE,
Jai—vFE, BLUHIHOLEBESEZ S FIZH
BEpmEELEroERE, 2hovcEnIzL2HS
Ehah- 0T, KitENEEEOBREETE L
s LA o

. @SB T, hEBENCER
REFBDONLE PN, BT, FoOREHRE
PEIBTELEL, B4V THRLBEVO XN L,
LTk, YoEmSrReNA EBLl, 25LU3E
T}, BEORBRERXLIVLBULEAEEREILEZ 5 2.



than in females. [Except for age <20 reports of
tuberculosis in males were significantly greater
at all age levels.

Venereal Discase. Venereal disease was least
frequently reported in Group 3 for both sexes
(males P<0.05; females P<0.01). For females,
histories of venereal disease were most frequent
(P<0.01) in Group 1, followed by Group 4; for
males, most frequent in Group 4 followed by
Group 1 (P<0.05). Histories of venereal disease
were more frequent for males in all comparison
groups (P<0.01) and for all age groups except
age <20.

Typhoid fever; Dysentery. Histories of typhoid fever
and dysentery were similar for Groups 1, 2, and
3. However, when all four groups were compared,
reports were most frequent in Group 4 males
(P<0.05 and sex combined P<0.01). When
compared by sex, males in Groups 2 and 4 reported
significantly more typhoid fever (P<0.01). Males
also reported significantly more dysentery in
Groups 1 and 4.

Diphtheria. Between comparison groups, histories
of diphtheria were more frequent (P<0.05) in
Group 1 females, and for combined sex. Histories
did not differ by sex but were significantly
preponderant in the 20-39 age category.

Malaria. Histories of malaria showed significant
differences with inclusion of high percentages of
Group 4. Histories were significantly more
frequent in males in all comparison and age
groups (P<0.01).

Neoplasms. Reports of neoplasms of lymphatic or
hematopoietic tissues were too few for analysis.
For other types of malignancy, small numbers
make reliable significance tests very difficult.
However, the comparison groups showed no differ-
ences, and when compared by age and sex, females
40-60+ reported significantly more histories of
malignancy.

Hay Fever, Asthma. Reports of hay fever and
asthma showed no significant comparison group
differences although the percentage of reports

HEErHRET S E L, iERBUAD T ER
HOBILHAE L, 11,

s MHoEE, BPALiBEIBIRELL L
o (P <0.05, TP<0.01). XL, HHEOD
WIELELIBCRLEZE(P<001), DVWTELTEF
2,70 —HBTR, BAWICERLZ(, Th
EEIBINHEVE(P<0.05). EFHomEL, i
ERLLBOHIZE S, 2(P<0.01). 0&KiBLL
HOFTRTOEBBETLERIIEL S 1.

BF 72, #fi. BF7A5LUFR#AOKEL,
Bl, 25U BTCHREEOETCH . LPL,
IR EANLESS, B4V OB TCIORED
BERRLE, - 2 (P<0.05, BhE&itP<0.01).
R LAMNE, B2HBLIUB4AEOBIZE
FIANHEEILELI - 2(P<0.01). 281 HE
SUBAHOBUIFRAFARICE DI S 2.

YITUY. HEBNCRAEES FlEOLE
BLBHIII 7T VY OREN £ » 5 72 (P<0.05). #
BRIt L3813 2h -0, 20-9FEHTE
DHEIZAHBILE 5 1.

70N, w7V YOREILOoVTIR, BEET
THAWEZ2 GO MG, ARELRY 2. &0
BLUEMBIILVT, BBEOHIEZIBE CHEEIZE
o 22(P<0.01).
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WTOHERDLL, BIFETEL2 257 20
DRIOBEREM M LT, 2EFE2E-TLTIR
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HBEOREFIHEIZE L /.
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was slightly lower in Group 1 in both sexes.
However, compared by sex within groups, Group 1
females reported significantly (P<0,05) more hay
fever and asthma.

Sensitivity to Drugs. The percentage of reports
was slightly higher in Group 1 females but no
statistically significant differences appeared between
the comparison groups.

Diabetes. Histories of diabetes were significantly
more frequent in males in all comparison groups
and age categories 20+, For both sexes, the
percentage of reported histories was highest in
Group 1 and lowest in Group 2.

Anemias and Other Blood Disorders. Females re-
ported significantly more histories of anemia or
other blood disorders than did males in all com-
parison groups; and a significantly greater number
of reports came from Group 1, whether the first
three or all four groups were compared. Among
males the only moderately significant difference
was the greater number of reports from those”
age 40+,

Preumonia. Histories of pneumonia were highest
in Group 1 and lowest in Group 2 for both sexes,
and the difference was moderately significant for
females in Group 1. When comparison was limited
to the first 3 groups, predominance of Group 1
became highly significant.

Pleurisy; Choleeystitis. The comparison groups
showed no significant differences.

Rheumatic Fever or Chorea; Myocardial Infarction;
Angina Pectoris; Heart Murmur. The number of
reported histories was too small for analysis.

Other Cardiac Diseases. Histories of other cardiac
diseases were most frequent in Group 1 males and
in Group 2 females. Comparing the first three
groups, this difference showed moderate statistical
significance for males. Compared by sex, female

histories of cardiac diseases exceeded males in
Groups 3 and 4 (P<0.05).

Congenital Malformation; Significant Mental Illness.
Number of reported histories was too small for
analysis.

BECcABRZETRED L. LA L, HEIZHEN
H@riTt- 284, SlHoRIchERS XU
BEAAEIZEL 5 2(P<0.05).
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FIGURE 1 PAST MEDICAL HISTORY OF SELECTED DISEASES BY COMPARISON
GROUP AND SEX
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Significant Other Kidney Disease. Reported histories
were most frequent in females, with the largest
number for Group 1, with identically lower
percentages in Groups 2, 4. For males, where
percentages were considerably smaller, histories
were most frequent in Group 4 and fewest in
Group 2. The female predominance is statistically
significant for Group 1 and suggestive for Groups
2 and 3. Comparing the first three groups with sex
combined, the predominance of Group 1 (P<0.05)
became greater(P<0.01) with inclusion of Group 4.

Significant Injury. As might be expected, histories
of significant injury were greater (P <0.01) for males
in all comparison groups and percentages were sig-
nificantly higher for both sexes in Groups 1 and 2.

Summary; History of Disease. All disease categories
were combined to show the percentage of subjects
with negative histories for all diseases. Differences
between comparison groups were statistically sig-

nificant. Among all four groups, Group 4 males had. -

the lowest percentage of negative histories. Compar-
ing only Groups 1, 2, and 3, Group 1 shows the
lowest percentage of negative histories in both sexes.

Review of Systems (Table 4, Figure 2)

Abnormal Weight Gain or Loss. Weight gain or loss
was more frequently reported by females in all
comparison groups; statistical tests were signifi-
cantin all but Group 2. For females and combined
sex the differences between comparison groups
were statistically significant, with the greater
frequency in Group 1 followed by Group 4. The
lowest frequency was in Group 2. When analyzed
by age. the female predominance was not signifi-
cant in ages < 20 and 60+.

Frequent Headache. Headaches were reported
significantly more frequently by females in all
comparison groups. For females and combined
sex, differences between the comparison groups
were also significant with the greatest frequency in
Group 1 followed by Groups 2, 3, and 4. Variations

IOHMOFTELHERERE. ®REhZEmEERLC
2{, BBUBI1BCRATHIY, DV TE2HE,
BABULZhThABEOEAEZE L. BT,
FOESES R ENEAN LK, HEDHE L
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rHoRD BIBCRENFENICHEETH), B
2HBIUBIMTETENTH- 2. RIODIEH
AR LAHLTHBLABEAOELB(P<0.06)0
B, BAWEEDLME, sHCABLLZ-
( P<0.01).

FELOEE. TELAMEY, EELEBFIEALY
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by age category were also statistically significant
with greatest frequencies in females age 40-59
and males 60+,

Chronic Itching, Rash, or Skin Infection. Comparing
all groups, reporting of this symptom was signifi-
cantly higher in Group 1 for females and combined
sex: differences became less significant with
exclusion of Group 4. In Group 1 males these
symptoms were also reported more frequently.

Symptoms Related to Evyes. Between the comparison
groups differences in reporting symptoms of the
eyes were significant for both sexes: percentages
were highest in Group 1; lowest in Group 2.
Analysis of both sexes by age also showed signifi-
cant differences, with symptoms most frequently
reported by those age <20 and least frequently
by those age 20-39.

Symptoms Related to Ears. Differences between
comparison groups were significant for females and
for sex combined. Both sexes followed the pattern:
Symptoms reported most frequently in Group 1;
least in Group 2. For males, Group 4 reported
symptoms almost as frequently as Group 1. When
compared by age, the reporting rates varied sig-
nificantly for both sexes and followed an identical
pattern with preponderance of symptoms at age 60+
and fewest reported at age 20-39.

Epistaxis.  This symptom was reported more
frequently in Group 1 in both sexes, but a statistically
significant difference between comparison groups
was demonstrated only for males. Age group
comparisons were statistically significant in both
sexes with the symptom most frequently reported
in age <20,

Chest Pain Any Type. The highest percentages
for reporting chest pain were in Group 4 for
both sexes. The only statistically significant
finding was the preponderance of symptoms
reported in males 60+,

Exertional Dyspnea. This symptom was reported
significantly more frequently by females in all
comparison groups with Group 1 showing the
greatest percentage. Although not statistically
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significant, males in Group 1 also reported this
symptom quite frequently. The rate of increase
with age was statistically significant for males.
For females significant age differences were seen
but the pattern was less clear since the greatest
percentages were seen in the 10-59 - not in the

60+ age group.

Hypertension. Reported symptoms of hypertension
showed no statistical significance between compari-
son groups or sexes. However, for both sexes,
highest percentages were seen in Group 1. Reports
of symptoms increased significantly with age for
both sexes.
Palpitation. Females reported this symptom with
significantly greater frequency in all comparison
and age groups except age <20. In females only,
differences between comparison groups were
statistically significant; Group 1 had highest

percentages.

Ankle Edema, Females reported ankle edema mor'e
frequently and differences were statistically signifi-
cant in all comparison groups. Between comparison
groups, reports were most frequent in Group 1 for
both sexes.
significant for females only. apparently due to
the few reported in Group 3.

The differences were statistically

Gastrointestinal Symptoms. Subjects were questioned
about a number of symptoms none of which showed
statistically significant differences by comparison
group in either sex. When compared by sex,
abdominal pain was reported more frequently by
females but the only significant female predominance
was in Group | and in age group 40-59. Jaundice
was reported more frequently in males for whom
comparison group differences were suggestive with
highest percentages in Groups 4 and 1 in that order.
Reports of jaundice showed statistically significant
differences by age in both sexes with highest
percentages in age 40-59 and lowest in age <20,

These symptoms were
reported slightly more frequently by females who
showed a comparison group difference of moderate
significance because of the small percentage in
Group 2. Compared by sex, disturbances of urinary

Genitourinary Symptoms.
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FIGURE 2 REVIEW OF SYSTEMS BY COMPARISON GROUP, AGE AT
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function were significantly more frequent in
females of Group 4. Increased symptoms with age
were clearly apparent in both sexes and were
noted at an earlier age in females.

Musculoskeletal Symptoms. Symptoms such as
arthritis, back pain, joint swelling or pain generally
were reported slightly more frequently by females
but when analyzed by comparison group no signifi-
cant differences were seen for females or sex
combined. For joint swelling or pain, however,
males showed a significant comparison group
difference - percentages were high in Group 2
and low in Group 4; the difference remained
moderately significant with Group 4 excluded.
For low back pain and joint swelling females in
Groups 1, 3, and 4 reported significantly more
symptoms than males. In general, an increase in
these reports with age was apparent in both sexes.

No comparison group differences were noted for

reports of memory or personality change; numbness,

paresthesia, or weakness; or paralysis. When
compared by sex and age, however, males reported
paralysis with significantly higher frequency in
Groups 2 and 3 and in age 40-59. Changes in
memory or personality were reported significantly
more frequently by males 60+.

Summary, Review of Symptoms. Percentages for
negative histories differed significantly between
comparison groups but interpretation was difficult.
For males, negative histories were most frequent
in Groups 2 and 3; fewest in Group 4. For females,
negative histories were considerably greatest in
Group 4, followed by Groups 2, 3, and 1. If only
the three comparison groups were considered, Group
1 had the lowest percentage of negative findings
in both sexes.

Family History (Table 5)

Tuberculosis. Family history of tuberculosis was
reported by about 25% of Adult Health Study
subjects. Comparing Groups 1, 2, and 3 percentages
were suggestively high for Group 3 females but
inclusion of the higher percentages for both sexes
in Group 4 made differences statistically signifi-
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cant. For both sexes, Groups 1 and 2 show the
lowest percentages for histories of familial
tuberculosis.

Diabetes Mellitus. Family history of diabetes for
both sexes was high in Group 1 and low in Group 2.
Excluding Group 4, the difference was significant
for females and combined sex.

Kidney Disease. Family histories of kidney disease
did not vary significantly between comparison
groups. Reports were most frequent for females
generally and least frequent for males in Group 2.

Hypertension, Heart Disease or Cerebrovascular
Disease. Family histories of these disorders were
reported by over 40 % of the subjects. Comparison
group differences were significant for females
and combined sex, with highest percentages in
Groups 1 and 4.

Malignancy including Leukemia. Family histories of
malignancy did not vary significantly between the
comparison groups.

Allergy. Family histories of allergy did not vary
significantly between comparison groups but in
Group 1 percentages were highest for males and
lowest for females; the opposite relationship was
seen in Group 4.

Mental Ilness. About 1% of subjects reported
mental illness in the family and comparison group
differences were significant for combined sex
with and without Group 4. Variations between
comparison groups were similar for both sexes;
percentages were lowest in Groups 1 and 2,
highest in Groups 3 and 4.

Blood Diseases. Approximately 0.3% of the subjects
reported family histories of blood diseases, which
did not vary significantly by comparison group.

Summary, Family History. Percentage of negative
family histories varied significantly between
comparison groups, with or without Group 4. For
both sexes, Group 1 had the highest percentage
of negative histories followed by Group 2 in the
males and Group 4 in females.
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Marital Status (Table 6, Figure 3)

Group 4 was excluded in comparisons of marital
status because of a rather low percentage for
individuals never married, which cannot be attri-
buted to age differences in selection of the sample.
The category ‘never married’ shows an obviously
low percentage for Group 1 males but in females
this category is quite similar in the first three com-
In both sexes, Group 3 has the
highest percentage ‘married’; Group 2 is lowest
for males and Group 1 is lowest for females hecause

parison groups.

of the high percentage of widows in that group.
No significant differences were noted, however,
for the categories ‘ever married’ vs ‘never married’
in the three comparison groups.

Age category 20-39 was analyzed separately
including Group 4. For both sexes, the percentage
‘never married’ is significantly low in Group 4; is
highest in Group 3 females and Group 2 males.
Likewise, for both sexes percentage ‘married’ is
highest in Group 4; lowest in Group 1 females™
and Group 2 males.
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Physical Findings (Table 7, Figure 4)

Diagnoses of Lymphatic System, Head, and Neck.
For all abnormalities in this diagnostic category,
with and without Group 4, females and combined
sexes showed significant differences between
comparison groups. Percentages were high in
Group 1, followed by Groups 2, 4, 3. Within each
comparison group and in age 20-39, diagnoses
were significantly more frequent in females.

Lymphatic System. No significant comparison
group or sex differences were seen. However,
findings were significantly more frequent in
age <20 in both sexes.

Thyroid Enlargement or Nodule. These findings
did not differ significantly between comparison
groups but were consistently greater in females
within each group and for all age categories.
The frequency decreased significantly with age.

No Abnormal Findings of Lymphatics, Head, or
Neck. Comparison groups, with or without
Group 4, demonstrated a suggestive difference in
frequency of abnormal findings in females only.
Percentages for ‘no abnormalities’ were lowest
in Groups 1 and 4; highest in Group 3. Approxi-
mately 7% of the males and 13 % of the females
had abnormal findings. Abnormal findings
increased with age.

Diagnoses for the Eyes. When Group 4 was included
the comparison groups showed significant differ-
ences for males and combined sex; differences
were suggestive for females.
percentage of diagnoses ranged from highest in
Group 1 to lowest in Group 4. From age 20+,
diagnoses increased with age, significantly so
following age 40+. However, diagnoses were
slightly more frequent at age <20 than at age 20-39.

For both sexes,

Abnormal Findings other than Retina. Comparison
group differences were not significant and
showed no consistent pattern for either sex.
In Groups 2 and 4, however, findings were
significantly more frequent in males. Findings
increased significantly with age.
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No Abnormal Findings of the Eyes. With Group 4
included and sex combined, comparison groups
demonstrated significant differences: percentages
for ‘no abnormal findings’ ranged from lowest
in Group 1 to highest in Group 4. The per-
centage for ‘no abnormal findings' was signifi-
cantly low in males of Group 2 when compared
by sex within comparison groups.

Diagnoses for the Ears, Nose, Nasal Sinuses, and
Oropharynx. Diagnoses did not differ significantly
by comparison group but when compared by sex
percentages were significantly higher for males in
Group 2. Differences by age category were
significant in both sexes; diagnoses were most
frequent in age <20 and fewest for age 40-59.

Defective Hearing. Findings were similar for
comparison groups and both sexes. Frequency
increased after age 20, significantly so in
females.

Anatomic Abnormality of Nose. Findings were
similarly infrequent for comparison groups, both
sexes, and all age categories.
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Abnormal Findings of Nasal Mucous Membranes.
Findings did not differ by comparison group or
sex, but were significantly frequent in males
age <20,

Abnormal Findings of Mucous Membranes, Mouth
or Throat. With Group 4 excluded and sex
combined, findings were significantly high in
Group 1 and low in Group 2. Findings were
consistently more frequent in females of all
groups but differences were most significant in
Group3. The decrease with age was significant.

Abnormal Findings of Gums, Teeth or Lips. The
fractional percentages were similar for comparison
groups, ages, and both sexes.

Other Abnormal Findings of Ears, Nose, eic.
This miscellaneous category showed no signifi-
cant differences by comparison group, sex, or
age but the percentages in both sexes followed
the pattern, high in Group 1, low in Group 2.

No Abnormal Findings for Ears, Nose, eic. Com-
paring only the first three groups, females with no
abnormal findings were suggestively few in Group
2. percentages for males followed the same
pattern but were not significant. Differences
between age categories were significant, however,
because of low percentages in those age <20.

Diagnoses of the Skin. These diagnosis did not
differ significantly by comparison group, sex or age.

Altered Pigmentation. Findings did not differ
among the comparison groups but females age
20-39 had significantly more findings than those
age 60+,

Jaundice, Cyanosis. Findings were too infrequent
for analysis.

Other Findings related to Skin. Comparison groups
did not differ significantly but females and sex
combined showed statistically significant high
percentages in age <20 and low in age 20-39.

No Abnormal Findings of Skin. Percentages were
uniformly high for all comparison groups but
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age categories differed significantly in both
sexes following the previously mentioned pattern -
most findings at age < 20 and least for age 20-39.

Diagnoses of Breasts, Lungs, Chest and Heart. No
significant comparison group differences were
noted but percentage was suggestively high in
females of Group 1. Comparing the sexes, diagnoses
were significantly high in Group 3 males. Diagnoses
increased significantly with age in both sexes.

Abnormal Findings of Female Breasts. No com-
parison group differences were seen, but findings
were significantly high for age 20-39.

Abnormal Findings on Percussion. Findings did
not differ by comparison groups but were signifi-
cantly high in males of all age categories and
increased significantly with age in both sexes.

Abnormal Findings on Auscultation. Comparison
group differences were seen only in females
when the significantly low percentage in Grotip’
4 was included. Percentages were identically
high in Groups 1 and 3. Compared by sex,
findings in Group 4 males were significantly
high. Findings increased significantly with
age in both sexes.

Abnormal Location of Point of Maximal Cardiac
Impulse. Findings were similar for comparison
groups and both sexes, but age categories
demonstrated a significantly low percentage in
age 20-39 for both sexes.

Cardiac Murmur of Unknown Origin. For the first
three comparison groups, suggestively high per-
centages were seen in Group 2, both sexes.
Findings were significantly high in females of
all comparison groups. Cardiac murmurs in-
creased significantly with age in females, but
males had significantly high percentage at
age <20.

In the routine
biennial examinations, intensity of cardiac
murmurs was graded on an increasing scale of
4, but final diagnosis of cardiac disease was
accomplished by special substudies. Mitral

Miiral and Aortic Murmurs.
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systolic murmurs of grade 1 or 2 were recorded
for approximately 21% of male subjects and
36 % of females, with no significant comparison
group differences. Increase with age was
consistent in males, but in females percentages
decreased slightly at age 60+. Mitral diastolic
murmurs were detected in about 0.3% of the
males and 0.6 % of females with no significant
differences by comparison group, sex, or age.
Aortic systolic murmurs, Grades 1 or 2, were
recorded for 3.5 % of males and 6.6 % of females.
Percentages were highest in Group 2, signifi-
cantly so for males. Increase with age was
consistent in both sexes but in contradiction to
overall percentages, at age <20 murmurs were
more frequent in males than in females. Less
than 0.2% of males and 0.3% of females had
aortic diastolic murmurs of any intensity; no
significant differences were found.

Cardiac Enlargement, Cause Unknown. Findings
did not differ significantly by comparison group
or sex but increased with age significantly in
females. In males, age differences were equally
significant but percentages were lowest at age
20-39 rather than age <20.

Other Abnormal Cardiac Findings. For females,
findings in this category were significantly high
in Group 1 and low in Groups 4 and 2. For
combined sex, differences between age categories
were moderately significant, and findings tended
to increase with age in females but the trend
was not clear in males.

No Abnormal Findings of Breasts, Lungs, etc.
About 62 % of males and 47% of females had no
abnormal findings in this category; male predomi-
nance for ‘no abnormalities’ was significant in
each comparison group. However, the equally
significant differences by age category showed

one contradiction -at age <20 ‘no abnormalities’

were more frequent in females.

Diagnoses for Abdomen, Genitalia, Anus, Rectum,
Neuromuscular System and Other Areas. Excluding
Group 4, percentages were lowest in Group 2 for
both sexes, but suggested statistical significance
only for females where percentages were highest
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in Group 1. Diagnoses were more frequent in

males but significantly so only in Group 2. Increase
with age was significant for both sexes.

Findings Referable to Abdomen, Anus, and Rectum.
Percentages followed the pattern, low for
Groups 4 and 2; higher in Groups 1 and 3.
Sex combined comparison group differences
were moderately significant. indings increased

significantly with age.

Findings Referable 1o Female Genitalia. Com-
parison group differences were not noted but
percentages were significantly high at age 40-59.

Findings Referable to Neuromuscular System.
Percentages generally were highest in Group 1
and lowest in Group 2 but comparison group
differences were moderately significant only for
females and sex combined. Findings increased
significantly with age in both sexes.

Abnormal Findings, Thorax,
low, 0.5% for females and 1.8 % for males, and
no comparison group differences were seen,
but male predominance was significant in all but
Group 1. Increase with age was significant in
both sexes.

Abnormal Findings, Spinal Column. Only the
female percentage 0.8% justified testing the
differences which proved significant only for
increase with age.

Abnormal Findings, Extremities. No comparison
group differences were seen, but between sexes,
findings were significantly frequent in Group 2

males. Findings increased significantly with age.

No Abnormal Findings of Abdomen, Genitalia, etc.
Comparison groups did not differ significantly,
but males predominated in the ‘no findings’
category within each group. Percentage with
‘no abnormal findings’ decreased significantly
with age in both sexes.

Summary, Physical Findings. Percentages with
negative physical findings were 38.1% in males

and 35.5% in females. Comparison group

Percentages were '
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differences were significant for males with or
without Group 4, and for females including
Group 4. Group 4 presented the contradiction
of highest percentage of negative findings in
females and lowest in males. Excluding Group 4,
for both sexes negative findings ranged from
lowest percentage in Group 1 to highest in
Group 3.

Physical Measurements (Table 8. Figure 5)

Radial Pulse Count. For females and sex combined
mean values differed significantly between com-
parison groups (P<0.01), with or without Group 4.
Means were lowest in Groups 1 and 3; highest in
Groups 4 and 2. For males the mean value was
approximately 72/min. in all comparison groups;
female mean values were significantly
(P<0.01), for all comparison groups and age cate-
gories. For both sexes, mean values decreased
significantly with age (P<0.01).

higher

Systolic Blood Pressure. Comparison group differ-
ences for mean values were significant (P<0.05)
for males and sex combined, with or without
Group 4. Male mean values ranged from a low of
129.7mm in Group 1 to a high of 133.0mm in
Group 2; female values ranged from 126.0 mm in
Group 1 to 127.1mm in Group 2. This sex
difference was significant (P<0.01)in all comparison
groups and in ages <20-39 (for ages 40-60+
P<0.05). For both sexes, means increased signifi-
cantly (P<0.01) with age, following a low for
age 20-39.

Diastolic Blood Pressure, Mean values for com-
parison groups varied significantly (P<0.01) for
males and for both sexes (P < 0.05), with or without
Group 4. For males values ranged from a low of
77.6mm in Group 1 to a high of 79.8 in Group 2.
Female values varied insignificantly but were
lower than male values in all comparison groups
(P<0.01) except for Group 1 (where P<0.05),
The sex difference was reversed in age <20 -
male 64.8 mm; female 66.4 mm. But after age 20
mean values increased significantly with age
(P<0.01).
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FIGURE 5 MEAN BLOOD PRESSURE BY AGE AND SEX
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Standing Height; Sitting Height: Weight Mean values
did not vary by comparison group but the expected
sexand age differences were demonstrated (P<0.01),

Laboratory Data (Tables 9,10, Figure 6)

Hemoglobin, Mean hemoglobin values varied signifi-
cantly (P<0.05) between comparison groups for
females only and ranged between a low of
12.07 g/100 ml in Group 3 to a high of 12.19g/100 ml
in Group 2. For the smaller variations in males
Group 1 was low and Group 4 was high. Between
the sexes, however, the higher values for males
were significant (P<0.01), in all comparison groups
and all age categories. Mean values were also
compared for the 1455 male and 2604 female
subjects for whom radiation dose had been estimated.
For both sexes relationship between hemoglobin
value and radiation dose was inversely correlated
(i.e., the higher the radiation dose, the lower the
hemoglobin value) but was moderately significant
(P<0.02) in females only.
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Red Blood Cell Count. Mean red blood cell counts
varied significantly (P<0.01) between comparison
groups for females and combined sex. Mean values
for females ranged from a low of 4.06 x 10° /mm? in
Group 3to a high of 4.12 x10°/mm’ in Group 2.
Compared by sex, male values were significantly

higher in all comparison groups and age categories
(P<0.01).

Hematocrit. Mean hematocrit values varied signifi-
cantly (P<0.01) between comparison groups for
females and combined sex. Highest values were
in Group 2, with Groups 3 and 4 identically low.
Males had significantly (P<0.01) higher values
than females for all comparison groups and age
categories. About 33 % of female subjects and less
than 5% of males had hematocrit values less
than 37%.

Mean Corpuscular Volume. Mean values did not
vary significantly between comparison groups but
male values were significantly higher (P<0.01), in
all age and comparison groups. Values increased
with age for both sexes (P<0.01).

Sedimentation Rate. Mean values did not vary
significantly between comparison groups but when
analyzed by age, Group 4 had a significantly
(P<0.05) low value for males at 60+. Compared
by sex, values were significantly high for males in
all age and comparison groups, (P<0.01);, and
increased with age in both sexes, (P<0.01).

White Blood Cell Count, Mean values for the com-
parison groups varied slightly for males (P<0.05)
with a low in Group 1 and identically high values in
Groups 2 and 3. Comparing sexes, values were
significantly (P<0.01) lower in females for all
comparison groups and ages 20-39+. Decrease
after age 20-39 was seen in both sexes (P<0.01).
The differential count varied significantly by total
white blood cell count. Neutrophils increased
with increasing total white blood cell count(P<0.01);
lymphocytes, monocytes, and basophils decreased
with increase in total white blood cell count
(P<0.01); eosinophils showed no regular pattern of
change. These data for relationship between
white blood cell count and each blood element
were analyzed by comparison group but no trends
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could be discerned. Appreciable neutropenia was
more frequent in Groups 3 and 4; polymorphonuclear
leukocytosis was more frequent in Groups 1 and 2;
but all differences were small. Basophilia showed

no significant variation by comparison groups.

Blood Types. In the 1958-60 cycle of examinations
about 75% of subjects were tested for major ABO
blood types but tests were significantly lacking for.
Group 1. Therefore, in analyzing blood types by
comparison group, data were adjusted to account
for the missing tests. Distribution of blood types
did not vary significantly by comparison group.

Proteinuria. Over 99% of subjects were tested:

approximately 6% were positive. No significant

differences were noted by comparison group.
Glycosuria. Over 93% of subjects were negative
but the positive tests varied significantly by com-
parison group, ranging from the high of 7% of
subjects in Group 1 to the low of about 5% in
Group 4. i
Microscopic Urinary Findings. Microscopic exami-
nations were done for 99% of subjects; about 71 %
of males and 53 % of females were negative, and
distributed

Females with red blood cells in the urine varied

evenly among comparison groups.
(P<0.05) between comparison groups, with lowest
percentage in Group 1 (where it was also slightly
lower in males) and highest in Group 3. Those
positive for white blood cells in the urine did not
vary significantly between comparison groups.
However, percentage of females positive for casts
were significantly (P<0.05) high in Group 3 and
low in Group 2; percentage for males was slightly
[n both sexes, those with
negative findings varied significantly with age
(P<0.01) possibly because of increased percentage
of those positive for red blood cells.

higher in Group 1.

Females with
casts in the urine also were significantly more
frequent for age 60+.

Blood in Stool. About 81 % of subjects had negative
findings and no significant comparison group
In males, percentage for
positive findings ranged from high in Group 3 to
identical lows in Groups 1 and 4; in females

differences were seen.
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percentage was highest in Group 1 and lowest in
Group 3. Positive findings increased with age
for males but for females positive findings decreased
slightly at age 20-39 and increased thereafter.
Positive findings were more frequent in males in

all age groups except age <20,

Ova and Parasites in Stool. Percentage of females
with ascaris (high in Group 3, low in Group 1)or
trichocephalus (high in Group 3, low in Group 2)
varied significantly among comparison groups,
(P<0.01). Hookworm infestations were most frequent
in Group 3 in both sexes (P<0.01) and lowest in
Group 2 males and Group 1 females. The miscel-
laneous category ‘other specified parasites’ had
significantly low percentage in Group 1 females
and was highest in Group 4. Negative findings
varied by comparison group for females only with
highest percentage in Group 2 and lowest in
Group 3. Ascaris and trichocephalus were more
frequent in females at all age levels; hookworm’
was more frequent in females in all but age <20,
Ascaris was significantly more frequent in males
age 60+ and in females age 40+; trichostrongylus
was significantly more frequent in females age 20-39.

Serum Pepsin Determinations. Values were obtained
for approximately 32% of males and 38%
of females by testing older subjects as permitted
by capacity of the laboratory. Mean values
did not vary significantly by comparison group
or age. Comparison by sex showed mean values
were higher for malesin all but Group 3 sig-
nificantly (P<0.05) so for males in Groups 2
and 4. Compared by age, male values were
consistently higher but significant difference
(P<0.05) was seen only in age 20-39.

Serum Cholesterol. Values were obtained for
approximately 95% of subjects age 30+. Com-
parison group differences in mean values were
significant only for males - high in Group 2,
low in Group 4. Serum cholesterol increased
(P<0.01) with age for both sexes. Values
were consistently higher for females in all
comparison and age groups (P<0,01 except for age
20-39 where the difference was not significant),
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Selected Radiologic Examinations (Table 11)

Radiologic examination of the chest was a routine
procedure but the other examinations were rare.
No comparison group differences were seen for
any of the selected X-ray procedures. The results
of these examinations are reported separately.

Electrocardiography (Table 12)

Approximately 90 % of subjects were tested; 64 %
of males and 74 % of females had normal configu-
rations. Among comparison groups, normal con-
figurations varied (P <0.05)in males with significant
low in Group 3 and high in Group 4: and in females
(P<0.05) with low in Group 1 and high in Group 3.
In males, abnormal high voltage of QRS (high in
Group 2) and a miscellaneous category of other
abnormalities (high in Group 3) were significantly
low in Group 1. Frequency of abnormal configu-
rations increased with age (P<0.01) except for
high QRS voltage in males which decreased slightly
in age 60+. Frequency of ‘normal sinus rhythm’
varied by comparison group in both sexes, with
highest percentage in Group 2. Abnormal cardiac
rhythms showed no significant variation by com-
parison group, but with minor exception increased
significantly with age for both sexes.

Diagnoses (Table 13)

Diagnoses having unusual comparison group
distributions are shown in Figure 7.

Syphilis was diagnosed in about 4.9 % of subjects;
most frequently in Group 1. The total number of
benign tumors diagnosed was small, but frequency
was highest in Group 1. Thyroid disease and
diabetes also were more frequent in Group 1 and
each has been studied more intensively.* Although
precise nature of these abnormalities is not known,
diagnoses of skin disease and congenital malfor-
mations ranged from high in Group 1 to low in
Group 4.
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FIGURE 7 SELECTED DIAGNOSES BY COMPARISON GROUP
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DISCUSSION

The large number of examinations in all comparison
groups during the 1958-60 cycle of the ABCC-JNIH
Adult Health Study in Hiroshima contributed data
The
excellent participation record, particularly for

for important epidemiologic comparisons.

Group 4, was the result of intense and meticulous
efforts of the staff of Department of Medical
Sociology. Their close liaison between participanis
and physicians has been vital in maintaining the
low refusal rate. lt is anticipated that continuation
of the Adult Health Study at this high level of
community cooperation will result in vast and
important accumulations of data.

Medical Histories

A complete medical history was obtained from
each subject irrespective of whether or not this
information had previously been recorded at ABCC.
The history included present illness, past medical
history, review of systems, family history, and a
few questions about marital status. Uniform col-
lection of this information for all subjects was
important in the evaluation of possible radiation
effects and in determining the medical character-
istics of the population under study. For future
examinations, however,
will be required.

only interval histories

The value of much of the medical history is limited.
Its accuracy depends not only on the recollection
of the examinee but also the skill and thoroughness
of the physician. This introduces appreciable
variables. It is probable, however, that gross
differences in disease experience for the various
groups under study become apparent when large
numbers of individuals are interviewed in a similar
fashion. Information of this type provides a
valuable mechanism for determining the medical
homogeniety of the study groups.

Reports were significantly more frequent in
Group 1 for venereal disease, dysentery, diphtheria,
hay fever, asthma, anemia, pneumonia, other
cardiac and kidney diseases, and injury. In addition,
tuberculosis, drug sensitivity and diabetes were
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more frequently reported by Group 1 subjects.
When the first three groups are considered, Group 1
had the lowest frequency of negative histories.

It is not possible to say the distribution of these
diseases experienced in the past does, or does not,
represent some basic characteristic of the popu-
lations under study since particular attention was
not given to the occurrence of illness prior to
1945. Nevertheless, the possibility of basie
population differences must be considered when
interpreting data collected prospectively.

The distribution of past diseases often reflected
previous military service. For example, the highest
rates in males for venereal disease, typhoid fever,
dysentery and malaria were in Group 4. Military
deferment for physically defective male subjects
may have been responsible for the distribution of
other disorders. For example, the lowest rate
for histories of tuberculosis in male subjects was
in Group 4 and the highest rate was in Group 1.

Male subjects in Group 1 also indicated relatively*

higher rates for diabetes and cardiac disease.

Abnormal weight gain or loss, headache, itching,
skin rash, skin infection, symptoms referable to
eyes and ears,
hypertension, palpitation, and ankle edema were all
reported more frequently in Group 1 subjects. In
addition, when the first three comparison groups

epistaxis, exertional dyspnea,

were considered, Group 1 subjects had the lowest
percentage of ‘no symptoms." Whether these
symptoms represent illness or a better facility for
answering questions because of previous medical
experience can only be determined with subse-
quent study.

Family histories of diabetes; hypertension, heart
disease or cerebrovascular disease; and allergy
were most frequent in Group 1. However, Group 1
had the highest percentage of negative family
histories. Family histories of tuberculosis and
mental illness were lowest in Group 1 subjects.
These differences must be examined in attempting
to determine the presence or absence of a radiation
effect in subsequent data.

30

TE53EHFED L. BRYO3IHELEEEL-BE,
BIIEHOLVWERIE1IBIRL DL o 1.

HFYRORBRECE, BHLERLZLD
L0 T, ChonBRERBROSHSF, FEMS
REFAOEANBREEDLTLEAEIIIOVT
FEMTELZL, LaL, 2BNESh3EBOK
Rick oo Tik, RH o AN 2RO THEN & E
LihiEs s v,

BREHBoONHIL, BE I3 REE BT
ILHFENSL. EEZIE, BTRIER, BF7
A, FBRELIUYINYHFBEABIIIOTELE D
Sk, BOBE, BENKBOLDIBREERICE
S 2EY, ook oghiiEEEEI L L
LEILNS. L2, BHOBEILEIBHICIR
AL, WIMIReZ Y., 4, B1BOBIC
BEIRE &L BB Ay £ .

FEORN LI 3D, HME, 8, K
WEE, EWNEE, BRI UHFIMT 2K, B8l
M, %{FrpfREE, saE, CELESLIUCEE
NDEEZVThEB1ITEIZZV, BYIO3
DORRBOALEELHE, TERKZL JoRG
REIBCRETHI- 2. ZoERIFESEL EHT
Lod, H5VIEBEOBRBERO L 0IZ, MiC
WM LTENEL{EZh20Pk5B0MEIZS L

RUIEL 6w,

512,

RN, GLE- CRES - BLEES, &
CTLAVX—DREBRIEIBCREE, 2. L
L, REEBCELFZVEDAETERELIEBCR
BThH-7. BHSIUBAROEEEIZLIEHO
BERECRY P L 2. 2BROERC VT HES
BMOXBOAMERELL ) LT A0, ChomE
BrfmafLadhides zw,



It is difficult to explain why a positive family
history for tuberculosis was obtained most frequently
for Group 4 males and females in comparison to
A past history of tuberculosis
was least frequently obtained in Group 4 males.
On the other hand the past and family history
data for diabetes correspond quite well.

the other groups.

Analysis of the marital histories for all four groups
suggested that the fear concerning exposure and
inability to get married may have some relation-
ship. Group 4, however, is not an ideal comparison
group for studies of this type because of the
socioeconomic variables, and conclusions cannot be
certain. Because of these problems the data also
were studied using only the first three groups and
differences in the percentages of individuals
married were not significant. Again, however,
these

dispelling the idea of exposure being detrimental

results are not conclusive evidence for
to marriage. In matters such as marriage the lay
person is not likely to distinguish between the
degrees of exposure, but looks upon all survivors
as ‘exposed.” The problem deserves additional
study and consideration.

Physical Findings

For the lymphatic system, head, and neck,
individual findings did not vary significantly
between comparison groups, but positive findings
were more frequent in Group 1. Percentages of
abnormalities of the eyes also ranged from highest
Abnormal
findings of mucous membranes, mouth, or throat
were significantly high in Group 1 when the first

three groups were compared.

in Group 1 to lowest in Group 4.

Although individual findings related to the skin
did not vary significantly among comparison groups,
diagnoses of diseases of the skin were considerably
elevated in Group 1. Abnormalities of breast,
lungs, chest and heart did not differ significantly by
comparison group but females in Group 1 had a
high percentage of findings in the miscellaneous
category ‘other cardiac abnormalities.” Cardiac
murmurs of all types were noted more frequently in

female subjects in comparison to the males. The
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blood study results would suggest that much of this
difference is related to the presence of increased
‘hemic’ murmurs in the female subjects with their
generally lower hemoglobin levels.

Findings referable to abdomen, anus, and rectum,
sex combined, were most frequent in Groups 1 and
3, although established diagnoses showed no
significant comparison group differences.

For the 38% of males and 35% of females who
had no abnormal physical findings, the percentage
was lowest in Group 1, comparing the first three
groups. The positive findings on physical exami-
nation showed no consistent comparison group
trend but many were related to age and sex. It
is quite likely that previous physical trauma may
have accounted for the presence of increased
abnormalities of the eye and increased skin diseases
in Group 1 subjects. These findings should be
investigated in more detail.

Mean values for radial pulse count, systolic and”
diastolic blood pressures were significantly lower
in Group 1 for combined sex.

Laboratory Data

In the approximately 4000 subjects for whom
radiation dose was estimated, hemoglobin value
and radiation dose was found to be inversely
correlated - as radiation dose increased, hemoglobin
values declined. For females the relationship was
moderately significant. All hematological data
varied by comparison group to some degree, but no
meaningful pattern could be seen. Hemoglobin,
hematocrit, and red blood cell count values
demonstrated anemia is 5-7 times more common in
females. Sedimentation rates varied little between
comparison groups although a relationship with
irradiation was reported elsewhere.® Findings
generally supported the observation” that leukopenia
is becoming more frequent in Japan. Among the
comparison groups males in Group 1 showed
modestly lower mean values for white blood cell
counts. Polymorphonuclear leukocytosis was more
frequent in Groups 1 and 2, but basophilia, which
has been described as a preleukemic change.®
did not vary by comparison group.
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Proteinuria did not differ significantly by
comparison group but glycosuria was detected in
7% of subjects in Group 1 compared with the
low of 5% in Group 4. This later observation
has been studied intensively.” The percentage
of males with casts in the urine was slightly
higher in Group 1. Cellular elements in the urine
differed by sex with red and white blood cells
more frequent in urine of females at all age levels;
while casts were found less frequently for female
subjects for all ages except age 60+,

In females, the percentage of positive tests for
blood in stool was highest in Group 1 but in
males positive findings were identically low in
Groups 1 and 4. Positive tests for ova and
parasites presented no meaningful pattern by
comparison group except a trend for the findings
to be less frequent in Groups 1 and 2.

Serum pepsin determinations were completed for
approximately 36 % of subjects during 1958-60 cycle
of examinations. The eventual plan is to obtain
at least one determination for each subject in the
Adult Health Study. These data will be correlated
with other clinical and laboratory findings in an
attempt to facilitate early diagnosis of stomach
cancer. Epidemiologic value of this test is not
certain, but if gastric atrophy and reduced pepsin
production precede development of cancer, the
study may be quite useful. Neither serum pepsin
nor serum cholesterol levels showed meaningful
patterns by comparison group.

Electrocardiography

Electrocardiography showed the usual pattern
of increased complications with aging. However,
the normal configuration was observed more
frequently in females than in males for all ages
except 60+. Patterns suggesting infarction also
were more common in the female than in the male
subjects in the older age groups. Differences
between comparison groups demonstrated no
paticular pattern.

33

BRIz TIRERBNCHERLI L, 5
A, BRIEBABIIS LDl T, B
BHTREREOT %I ERD L. REDORRI
SwTiBhiffE T4 bhTvs.3 KPIZH
HABHABOETHRE, BIHTLPLEL - L.
Rbho@sBEEGEN XIS, EEBET, K
kRS S CHMREBHLAERILIELZV. —
5, HEROEL Lo E2BRTXTOEBTKIC
b,

ZCik, FhOROBIERROGFEERLE
TRETH- Y, BTRBEMREIELIHSLT
BABT-BUEY 2 REFLIUFERBRES
BEogi, BI#HIUE2H L LvHERSS
SEUCHREXLRD LA L.

1958 -G0ELEFMOMI-ERE OF36% 124
LThiER7Ty v MEREYT L -7, BWIFNEA

_REIFENKRBFOLAC>VT L ELIERS

OREAXTLZIONETS . BEOREZHLZES
2+ 5728, ChoDERLZOMBOBRAMESLER
EERREOHMERD 3. ZOREDEFIVEE
HEr»TREVH, L LEOEFLATY VEED
B EELEONBE T NE, ZOBHRIEIEDLHT
HERLtolz435. MliR7y v liEF L3 MED
LAFO— Mo LRI A EE2 R E
Lol

DEERRE

LBRmETIE, MNiwe & & 12 GHE BT
ZilEHOREBDE. LAL, ERLERERTE
i3, 0ELL EaxB<I~TtoERTHEENERIZE
KB, BEBNTIE, BHELRET L&Y, B
ENdLIcEh . HEBHCBEOZIIRD S

hiwn,




Diagnoses

Many problems of disease detection were discussed
previously,2 such as individual differences in
disease classification; leniency vs strict adherence
to diagnostic criteria; problems of analysis and
coding. Despite the limitations, the Adult Health
Study is an important screening mechanism to
pinpoint areas for more intensive investigation.
Many such specialized substudies have been
completed and reported; many others are in

progress.

Simple scanning of diagnoses from the 1958-60
cycle of examinations tabulated by comparison
group showed many diseases or disorders which
appeared most frequently in Group 1; these
relationships can be clarified only with further
vears of general observation and intensive special-
ized study. It will be especially important to
determine whether these disorders are the sequelae
of previous radiation exposure or merely reflect
genetic or socioeconomic differences in comparison”
groups.

SUMMARY

Results of 10,368 examinations of participants
in the ABCC-JNIH Adult Health Study, Hiroshima,
were tabulated and discussed. About 82 % of the
entire sample was examined at least once during
the 1958-60 cycle. Physical and laboratory
findings as well as major diagnoses were considered
by comparison group, age, and sex.

Approved (Kyogikai] &3 (%) 3 October 1963
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