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STUDY OF ADOLESCENTS EXPOSED IN UTERO
BAHEBEROBREMAR

CLINICAL AND LABORATORY DATA 1958-59 NAGASAKI
REPORT 1 GENERAL ASPECTS

b1l

INTRODUCTION

With the increasing use of atomic energy in our
society, the effects of ionizing radiation, particularly
those that are delayed, have become a matter of
great concern. Since 1947 the Atomic Bomb
Casualty Commission (ABCC) has conducted con-
tinuing medical studies among survivors of the
atomic bombings in Hiroshima and Nagasaki,
including since 1951 a group of children who
were irradiated in utero.! Fetal tissues being
particularly sensitive to ionizing radiation,*” this
latter group is of special interest.

Information on the effects of ionizing radiation
during prenatal development has been gathered
mainly from animal experiments.®'* These studies
have shown that irradiation early in gestation
results in increased prenatal deaths and later
irradiation in gross abnormalities or delayed effects.

An increased frequency of microcephaly occurs
in humans irradiated in wutero. Goldstein and
Murphy' studied the offspring of 106 women
who had received therapeutic doses of radiation
during pregnancy and found 16 cases of micro-
cephaly explainable only by radiation. In most of
these cases the mother was irradiated before the
5th month of pregnancy. In addition to gross
defects, leukemia and malignancy may occur more
frequently in children who were irradiated in utero "
but this has not always been substantiated.'® "

Previous ABCC studies of the children who
were exposed in utero have also shown greater
frequency of microcephaly.’”® ® In 1951, the
outcome of pregnancy was studied in women
exposed to the atomic bomb in various stages of

REELSVICERBRELHBLEH1958—-59FRE
18| #

T
aff

s
i

bhbhoaTcEHFHOMHFERTSIZD
ht, BRSO RE, BUregEsrfaiepo
HEL L TEA MTEDREBEEFREEZR 2
( ABCC) 1%, IKi® LU EE 2B 5 5 1R
BECIOWTHEMNRFHELERLCEY, ZhH
IZ195LEE DL R R MR RNz B 2 REE S0 20
fa 'R oy, BEERATE o LTI RES S
WO T, ZoRABRIRE IO LRIZECELL
AEELNTVA.

BNEEMICE O - EEE RO ZEIIET 5
BRI R LT ER» SREELT RS, 37T
ZhbOMETIE, HEEDHO KRB GRS
Co g g U, EIREE OSSR &
REFlihErsETLHE I L VRS R,

G/ T B At SR Ba 8t & 2 15 22 AR IS/ BRAE O 3R
BHEE A HINN+ 3. Goldstein 35 & U Murphy ™ 13, &E
AR PPz R B S AR IR ST 2 21T 2 106 B ol Ao
flzonwTHELT L2V, HEEHERBRIILISTOA
B LS AATHEIBH R SR L2, Zh b 0fERO
KE L, BIRS A HLRTICHEE 220 T w308
ATHE A ZTARFIISVWTHBHREO M,
s+ & CEEEE A L D EBECRET A28
NZwB A ZhEEIILEIATVS LELE

5 7paa, 16,17

A THBLAREZ > LTUMIZT 2
ABCCO#ERETY, PHEIER I VBV EEHAE 2
L. 19514 121, MBS THBLAERA
DEROFERIIDVTREFTobh.® BERR



gestation.” In the exposed children, mortality

was increased during the fetal period and 1st year
of life, and there was a higher prevalence of
microcephaly and mental retardation as compared
with controls. Most of the children with mental
retardation and microcephaly were found to be
offspring of mothers who had suffered the acute
radiation syndrome, defined as purpura, epilation,
and oropharyngeal lesions occurring after the
bombing.?! A review of findings in the Hiroshima
in utero group for the first 9 years after the
bombing, revealed an increased prevalence of
microcephaly, sometimes associated with mental

0 This was most common when the

deficiency.
child was between the 7th and 15th weeks of
gestation and had received a significant dose of
radiation as judged by proximity to the hypocenter
or by the occurrence of the acute radiation
syndrome in the mother. In subsequent studies,
no other consistent differences associated with

irradiation in utero have been found.?

During adolescence, a number of biologic changes

occur.”*

Concomitant with large increases in
height and weight in a relatively short time, there
are alterations in the activities of various endocrine
glands.®®**  An intensive study of the in utero
children during this period of rapid change might
reveal clinical and biochemical differences in
growth and development between exposed and
control children possibly attributable to irradiation
from the atomic bomb. For this purpose, 286
adolescent children all of whom were in utero at
the time of the atomic bombing, were studied in
detail during the years 1958-59 in Nagasaki; this
program was part of a long range investigation of
in utero children begun in Hiroshima in 1954 and
Nagasaki in 1956.

The study will be reported in several parts.
Thyroid function as measured by serum butanol
extractable iodine values has been reported for a
subsample of this group.”® The present report
includes the prevalence of certain diseases associated
with radiation, measurements of the pulse, blood
pressure, visual acuity, and the routine laboratory
studies for the examinations done from age 13 to
age 14. Subsequent reports will cover other
aspects of the study.®

ZEOTE, KRB L UESR 1 EBOETHEILE
L, et ML & bk L T/NERAE B & UHIREE
WOREBIFEVE, - 2. BRSO EEEE
BRIz H VT, % ORBE R % SR
SHEEIRTE E S ho- 85, WES & U MEEERZE
OREER-OTHA.Y FBRE®RLL I FMOLE
DI BREE 12D W T O FE T3 BEAE O SR H
Ay, BRIZHBEERFEEME ) ZEAFIBLAR
CORFEREAGEET HEISEECH . THED
HEHEREZIREELILORIESIZZ{RLLN
. BEAZHRSHEBOHE RO, S DHEEL S
MHSHEERFORE L THhbENE, Z0HK
DEFEICZHFOT, BAKBET s -BELAEER
Ficiz R s ng b o 2%

BEMIZIE, 2L 0EMFENEMLIE€5. &
BEBH SRS S UREICRECHMAEL D
Lz, HeoNaiRoERIz 8 ELFEbA
5.5 Z @ ok s HH I EAERR I
SVWTHELABLERT AL 10L-T, BRRE
EXBBIRE L OMICFEBHRSRER CERT S
MhnWKERE LOBKNE L CERFMERY
¥+ 2 ThAI. ZOHMIIHES T, BBREA
2w - BERH R B 3 286 #1200 T 1958 — 594 o) [
12, Bz THELHAELEBLL. ZOWR
i, RIS TI19544E 12, B Tl 19564F (ZRME 2 1
EEABEBRICET AR W EDO—-HT
H 5.

HAEOREEL, {2 0EF b THRET
2. zoMEB/RONEERIZOWTIE, METS / —
NI PR T & - T RRRIR A BE ATIE 2 R,
mahEHFERICREE ALY AEEECE, 13-14F
O OBERICS T MR EBED S 2 FERA
ofFEE, WS, MmF, #1774 6 U B HE B
TRERFEENTS. coBEOMORIzZZ VT
8-> T#HET 3.0



MATERIALS AND METHODS

Subjects.  All the children in this study were born
between 11:02 AM, 9 August 1945 and 12:00 PM,
31 May 1946.
by intensive interviewing of the mothers, defined

This requirement, supplemented

the children as being in uiero at the time of the
atomic bombing (ATB) in Nagasaki.

The study sample totalling 286 children was
based on the 100 available children, designated
Group 1, whose mothers were 0-1999m from the
hypocenter ATB. For each child in Group I an
attempt was made to include a child of the same
sex, month of birth and socioeconomic status
whose mother was located 3000-4999 m from the
hypocenter ATB - the 99 children in this group
are designated Group 1I. Socioeconomic status
was ascertained by observations of the home
environment and from biographical information.
The same procedure was used in matching a
comparison group, designated Group III of children
whose mothers were not in the city ATB. However,
exact matching for all variables was not possible
The
composition of this matched sample by comparison
group, month of gestation ATB and sex is shown
in Table 1.

and the latter group contains 87 subjects.
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TABLE 1 ADOLESCENT STUDY SAMPLE BY COMPARISON GROUP, MONTH OF GESTATION, AND SEX

#1 REHEEESR:

Hed -

AR - 1R

; ” ; 1st Trimester A1
Compﬂrlsllﬂ Gr{‘]up

2nd Trimester 1§ 3rd Trimester %8

B Month of Gestation i8R # Total

1 2 3 4 5 6 7f 8 9 it

Male B I 0-1999m T 4 11 4 11 2 4 6 4 53
11 3000-499Y9 m 7 4 11 11 2 4 53
III Not in city HTPALE i 3 5 11 2 4 43

Total B 21 143 27 12 33 6 11 16 12 149

Female % I 4 5 5 3 8 4 10 3 5 47
11 4 5 5 2 8 3 11 3 b 46

I 4 6 3 2 8 2 11 3 5 44

Total # 12 16 13 7 24 ] 32 ] 15 137
Male+Female 1 11 9 16 T 19 6 14 9 9 100
B+ 11 11 i) 16 6 19 5 15 9 99
111 11 9 8 6 19 4 14 T 87

Total & 33 o 40 19 57 15 43 25 27 286




Radiation. When the sample was constructed,
radiation dose in physical units was not available
for all mothers. Therefore, distance from the
hypocenter was used as a measure of radiation
exposure. Since then, tentative dosage in rad
which takes into account air dose by distance as
attenuated by various shielding factors has become
available. The procedures used in estimating the
doses are described by Arakawa.?’ The log of
the dose has a high linear correlation with distance.
The tentative dose estimates were computed for
86 of the 100 mothers located 0-1999m and
range from 0-459rad. All but 6 of these mothers
had dose estimates of 10rad or greater. Dose
estimates could not be calculated for 14 heavily
shielded mothers. The frequency distribution of
radiation doses is given in Table 2.

HEHE.  EERIMEL 4R, BELBOWE
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LB 6 EKRC2£BI1Z10rad D EOBEEZG
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TABLE 2 MOTHER'S T57DOSE, BY SEX OF OFFSPRING
#2 FEoEmicA- BB TSTYEHE

Male % Female & Male+Female # + %
T57D rad
Number #; % Number # % Number %

0-19 15 31.2 T 18.4 22 25.6
20-39 12 25.0 9 23.7 21 24.4
40-59 T 14.6 6 15.8 13 15.1
60-79 2 4.2 3 7.9 5 5.8
80-99 1 2.1 1 2.6 2 2.3
100-149 3 6.2 6 15.8 9 10.5
150-459 8 16.7 6 15.8 14 16.3
Total # 48 100.0 38 100.0 86 100.0
Mean Dose FE# &R 73.3 85.0 78.5

Dose estimates not made for 14 mothers heavily shielded,

UEOBREEF s AR MI»wTOBEREELT 2 H L, 5

Allowances have been made for shielding ATB,
but these are tentative dose estimates for the
mothers, not for the children, and no allowance
has been made for the shielding of the fetus by
the mother. The doses must also be regarded as
relative because the exact amount of radiation
released ATB has not been accurately determined
for specific distances. The air dose may have
been as much as double or half the currently
estimated value, and this uncertainty will affect all
the dose estimates proportionately. In compiling
tentative dose estimates, neutrons and gamma rays
were considered to have the same relative biological
effectiveness and were added at a 1:1 ratio.”
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The calculated air dose for mothers located
3000-4999m is <1.0rad,* and it is thought that
there was relatively little contribution from fallout
or residual radiation. Their radiation exposure
therefore is considered negligible but they ex-
perienced traumatic effects of the bombing as did
Group I. Children of mothers located 3000-4999 m
and those whose mothers entered the city after
the bombing were both utilized as comparison
groups in an attempt to separate the traumatic effects
of the bombing from possible radiation effects.

Procedure. The children were examined at ages
13 and 14. The examination included medical
history and physical examination, laboratory tests,
and radiologic examination of the chest and wrist.
Visual acuity was measured by a Snellen chart.
At age 13 % a physical examination was performed,
and an abbreviated history obtained, but roentgeno-
grams and blood samples were not taken.

Each child was seen by two physicians who
later reviewed the records. Final diagnoses were
coded according to the International Statistical

3 Tf more than 5 diseases were

Classification.
present, the physicians coded the 5 considered

most significant.

Laboratory tests included complete blood count,
urinalysis, and stool examination. A venous blood
sample was obtained for determination by standard
laboratory methods of total erythrocyte count,
hematocrit, hemoglobin concentration?* erythrocyte
sedimentation rate,” and total and differential
leukocyte counts. From these values red blood
cell indices were calculated. At one examination,
ABO blood groups were determined. Urinalysis
included specific gravity, pH, protein, sugar, and
microscopic examination. Nitrazine paper was
used to test for pH, the sulfosalicylic acid and
nitric acid ring tests for protein, and Benedict’s
qualitative test for sugar. Stool examination
included a test ior occult blood and a search

for parasites.*%*"

Intelligence was evaluated by correlating clinical
impression with school records and with the find-
ings of intelligence tests, such as the Koga and
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Tanaka-B, which had been administered to most
subjects prior to the beginning of the present
study. The results of the tests, reviewed by one
of the present authors (I".M.), were found to be
consistent with the clinical impression. Also,
those who were considered mentally retarded on
the basis of the earlier tests were retested with
the Suzuki-Binet giving results substantially in
agreement with the former. Though it is recog-
nized that the level of intelligence is difficult to
define critically, since there are no absolute
criteria for establishing mental retardation, it is
thought that the intelligence of the subjects in
this study has been reasonably well characterized
and that all definitely retarded children within
the study group have been detected. As outlined
above, the 3 comparison groups have been careful-
ly matched and there are no substantial grounds
for suspecting bias in this evaluation.

All data were coded and machine tabulated. The
tabulations were screened for statistically signifi-
cant group differences or for differences among
Group I children whose mothers had varying
radiation doses. Trimester of gestation, sex, and
age were similarly screened. TFor many of the
clinical observations and laboratory procedures,
no significant differences were found between
comparison groups, trimesters, or children of
mothers with different radiation doses estimated
either directly or indirectly. Therefore, some of
these significance test results have not been
presented. In interpreting statistical analyses,
frequency of significant test results was considered
in relation to the level of significance, and the
consistency and direction of the differences.

RESULTS

The prevalence of certain disorders is of inter-
est, particularly those associated with the central
nervous system. Of 9 children considered to be
mentally retarded, 6 were male and 3 were female.
Among the males, 5 were in Group I, and 1 was
in Group II, a statistically significant difference
(0.01<P<0.05); 1 female was in each of the 3

comparison groups. Four of the 5 males in
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Group I had been between the 7th and 17th week
and 1 in the 27th week of gestation ATB.

Minor congenital malformations, such as bifid
uvula and slight defects of the lumbar spine noted
by radiography, were diagnosed in 14 males and
3 females. Among the males, 9 were in Group I,
4 were in Group II and 1 was in Group III. The
difference between Group III and Group 1 is sta-
tistically significant (0.01<P<0.05). Of the 9
Group I males 4 were in the 1st trimester ATB.

The 52 cases of eye disorders found were
largely accounted for by refractive errors, mainly
myopia. In the frequency of eye disorders, the
differences between comparison groups were not
statistically significant.

The mean radial pulse tended to be slower in
Group I, and the differences were statistically
significant for both sexes combined at the 13
and 14-year examinations. At the 13-year exami-
nation, Group I had a mean pulse of 80, compared
to 84.3 in Group II (P<0.05) and 84.4 in Group III
(P<0.05). Group I at the 14-year examination
had mean radial pulse of 78.5 compared to 82.4
in Group II (P<0.05). A similar difference was
not seen at the 13 '%-year examination, nor was
there a significant difference when the sexes
were analyzed separately. The mean radial pulse
consistently tended to be faster among the females.

No significant differences were noted among
comparison groups for mean systolic or diastolic
blood pressures. However, in Group I subjects for
sexes combined, who were in the lst trimester
ATB, the mean diastolic blood pressure at the
13-year examination for 36 children was 62 mmHg
compared to 66 mmHg for 61 children in the 2nd
and 3rd trimesters (P<0.01).

For mean visual acuity as recorded for the
least effective e =, no statistically significant
differences were noted among comparison groups
nor among the Group I children in the 1st tri-
mester when compared to the children who were
in other trimesters ATB. Similarly, no statistically
significant differences in acuity were noted among
1st trimester males of Group I when analyzed by
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mother’s estimated radiation dose, distance from
the hypocenter, or presence wversus absence of
the acute radiation syndrome.

However, differences were seen when Group I
females in the Ist trimester ATB were analyzed
according to whether the mothers had received an
estimated radiation dose of more or less than
50 rad; had experienced the acute radiation
syndrome; or had been within 1500 m of the
hypocenter. These comparisons and the signifi-
cance tests are shown in Table 3. Combinatorial
tests were used here because of the extremely
skewed distribution of the acuity measurements.

No statistically significant differences in ABO
blood groups were found in comparing Group 1
with Group Il and with Group III. When all
groups were combined, blood group A, occurring
in 38.8% of the subjects, was most common
followed by O (26.0%), B (23.1%), and AB
(12.0%). .-

The mean erythrocyte count and mean hematocrit
showed no significant differences for Group I
versus Group II and Group III, or between sexes
for either examination. As shown in Table 4,
the mean erythrocyte count and mean hematocrit
tended to be higher at the 14-year than at the
13-year examination but the differences between
examinations were not significant. Similarly, no
significant differences in the mean corpuscular
volume were noted among the comparison groups
or between sexes.

The mean hemoglobin concentration value for
the Group I females at the 14-year examination
was 12.8 g/100 m]l compared to 12.2 g/100 ml for
Group II and 12.4 g/100 ml for Group III. This
value in Group I was significantly higher than in
the 2 comparison groups, P<0.01 and P<0.05
respectively. A similar comparison between Group I
and Group II females at the 13-year examination
was suggestive but not significant. No significant
differences were found when the Group I females
were analyzed by trimester or by radiation dose
parameters, nor was a statistically significant
difference noted among the males. Mean hemoglobin
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TABLE 3 MEAN VISUAL ACUITY, 15T TRIMESTER FEMALES, BY AGE AT EXAMINATION, AND
T57DOSE, RADIATION SYMPTOMS, AND DISTANCE FROM HYPOCENTER OF MOTHERS

F#3 MTREOF R ARAT M O K O FEE S BB T ST A B - BOSTREER - LA 5 o BEBER

. Trimester i ) 1st Trimester T4 fiff &
Category - e : -
& 5 1st 2nd +3rd T57D rad Symptoms ER Distance i m
B AR 50 <50  With #  Without % <1500 >1500
13-Year Examination 13F B4 %&
Number: 8 coiunbmmmmnniniinens 14 31 4 9 2 12 2 12
Mean acuity FIHE o 20/40.4 20/21.8 20/68.8 20/30.6 20/122.5  20/26.7 20/52.5 20/38.3
Significance test HEERE. ... 1
14-Year Examination 14 F B #E
Mingber B nndannniaamnan 13 25 3 9 2 11 2 11
Mean acuity 22 N ntee 20/36.5 20/25.0 20/86.7 20/22.2 20/122.5  20/20.9 20/85.0 20/27.7
Significance test #EIERE ... e e —

* Significant 0.01<P<0.45
HE

TABLE 4 RED BLOOD CELL COUNT, HEMOGLOBIN, HEMATOCRIT, MEAN CORPUSCULAR VOLUME,
MEAN AND STANDARD DEVIATION BY AGE, SEX, AND COMPARISON GROUP

4 HMmERY--MEHER -~ by M OPHMERER - Fthh £ ORISR Fib - 1E - HEiEsl

Category Male % §- Female # Male+Female B+%
B 5 Group® | i 11 I 11 111 I 11 111

13-Year Examination 13F 88T

T e 53 50 41 44, RBC 45 45 41 97.RBC 9§ 95 82

RBC #M K ..............10° 4.4 4.4 4.3 4.3 4.3 4.3 4.3 4.4 4.3
SD BERZE .. 0.37 0.42 0.30 0.34 0.31 0.30 0.35 0.38 0.30
Hgb me ¥4 ... &/100ml 12.4 12.7 12,5 12.5 12.3 12.3 12.5 12.5 12.4
SD HHE M 0.86 0.96 0.80 0.79 0.95 0.74 0.83 0.97 0.77
Het ~<v k2045 b...% 39.5 39.8 39.2 39.2 39.1 38.7 39.3 39.5 38.9
Shgiaide L . b 2.6 2.7 2.4 2 2.6 2.4 2.4 2o, 2.4
MCV ¥ mERER ... 90.6 89.6 208 90.3 90.5 89.8 90.5 90.0 89.8
B T 5.3 4.3 3.2 4.4 3.6 3.7 4.9 4.0 3.4

14-Year Examination 14FHBHE

Number 3 .....ccoooommeirrirnnnns 50 45 39 36 34 34 86 79 73
RBC #imsk ... .08 4.6 4.6 4.5 4.4 4.4 4.4 4.5 4.5 4.5
SD HEERE. 0.40 0.42 0.34 0.32 0.34 0.28 0.37 0.40 0.32
Hgh me % & ........ g/100ml 129 13.1 12.8 12.8 12.2 12.4 12.8 12.7 12.6
SD AWM ..o 1.01 1.19 0.92 0.85 0.90 0.53 0.95 1.16 0.78
Het ~%h &y b % 40.1 40.8 39.6 39.4 38.4 38.8 39.8 39.8 39.2
SD BEHRE .. 3.1 3.8 2.8 2.5 2.2 2.0 2.9 3.4 2.5
MCV Pk ... 87.6 87.5 87.6 88.5 87.1 87.5 88.0 87.3 87.6
SD BERE ... 3.8 3.8 4.4 3.3 4.5 o7 3.7 4.1 4.0




concentration values showed a tendency to rise
with age and males tended to have higher values
than females, particularly at the 14-year examination.

For the mean erythrocyte sedimentation rate no
significant differences were noted among com-
parison groups nor between 13- and 14- year
The marked difference between
males (9.0 mm/hr) and females (18.8 mm/hr) for all
groups combined was significant (P<0.001).

examinations.

No comparison group, age or sex differences
were found on analysis of the mean total and
differential leukocyte counts.

White blood cells were reported in the urine of
57.8% of the children examined and hematuria in
43.6%. These findings primarily indicate that
the presence of a single white or red blood cell
was sufficient for a positive report. However,
disease of the genitourinary system was coded as a
final diagnosis in only 1.7% of all groups for alt
examinations. No consistent, statistically signifi-
cant differences were seen in urinary red blood
cells, white blood cells, proteinuria, or mean
specific gravity between the 3 comparison groups,

nor were changes with age and sex noted.

No significant differences were noted among
comparison groups or between sexes in the
prevalence of occult blood in the stools. Stool
examination for ova and parasites showed Ancylos-
toma, Ascaris, Trichocephalus, Enterobius, Hymeno-
lepis nana, Giardia lamblia and Entamoeba coli.
Data for all parasites and ova and for those most
in Table 5 and
Figure 1. A number of significant and suggestive

frequently found are shown

differences emerging in statistical comparison
between groups are also shown. A higher frequency
of parasitic infestations was seen more often in
Infestations
decreased from the 13- to the 14-year examination
in all groups and sexes, excepting Group III
females.

Group I than in the other groups.

The most common parasite in Group |
was Trichocephalus followed by Ascaris; these 2
parasites occurred somewhat less frequently in
Group II and Group III. Hookworm, on the other
hand, though generally lower in frequency than
Trichocephalus or Ascaris in all groups, was
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found more frequently in Group III than in the
other comparison groups. With 1 exception,
prevalence of these 3 parasites decreased from
the 13- to the 14-year examination. Other parasites
found in the stool included Enterobius and
Hymenolepis nana, with no significant differences
among comparison groups.

HEB L BVWHEETEDLNAEY, 2R TIHE
B LUoEB LD 2HBEITErS 2. 1205
ERwT, cheo3BoFEAOHE X, 13F8F
OELDUFEOBRED FFHEAD LT g
CHEREIhALF080FERIzE, Ehb L UEDS
ShAEGERTLAEY, HEBBMIIEEOER T
ol A

TABLE 5 POSITIVE FINDINGS FOR SPECIFIED PARASITES OR OVA BY AGE, SEX, AND COMPARISON GROUP
b5 FEFERE GBI REN R TR - % RS

Parasite © Male B Female % Male+Female B+%
e Growp® I 1l il 1 11 11 I 11 111
13-Year Examination 13F B
Number # ..o a3 51 41 45 45 41 98 96 82
All parasites 4% % & 31 19 17 24 14 j ¥4 55 33 34
% 58.5 37.3 41.5 53.3 31.1 41.5 56.1 34.4 41.5
*Significance test H B i # 111 *
Trichocephalus # 2 . 15 5 8 15 6 7 30 11 15
% 28.3 9.8 19.5 33.3 13.3 171 30.6 11.5 18.3
Test BEE ... I/I1 * I/11 * I/I1 **
Ascaris MH . 13 6 4 13 8 4 26 14 8
% 24.5 11.8 9.8 28.9 17.8 9.8 26.5 14.6 9.8
Test #iE ... [J-"Hl %
Hookworm + —#R BB & ... 5 4 2 0 6 5 5 10
% 5.7 9.8 9.8 4.4 0 14.6 5.1 b.2 12.2
Test #E ....... I/ Sugg
14-Year Examination 14Fp5iE
Number #.....coooveveirererrenne 51 45 39 37 35 34 88 80 T3
All parasites £# £ 0 .. 23 11 6 13 6 15 36 17 21
% 45.1 24.4 15.4 35.1 17.1 44.1 40.9 21.2 28.8
Test M E ... I/11 ** II/1I1 * I/11 -+
Trichocephalus #85 ... 12 3 1 7 2 7 19 5 8
% 23.5 6.7 2.6 18.9 5.7 20.6 21.6 6.3 11.0
Test # E......... I/ * I/II *
Ascaris [H i (] 5 2 5 3 3 11 8 5
% 11.8 11.1 5.1 13.5 8.6 8.8 12.6 10.0 6.8
Test #iE.........
Hookworm + 4584 ... 1 2 2 1 0 5 2 2 7
% 2.0 4.4 5.1 2.7 0 14.7 2.3 2.5 9.6
Test BE ......... I/ Sugg I/IIT Sugg
** Highly significant P=0.01 * Significant  0.01<P<0.05 Sugg Suggestive

BHTHE
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0.05<P=0.10
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FIGURE 1 PARASITES AND OVA BY COMPARISON GROUPS AND AGE AT EXAMINATION
Bl HFhhs Ll s L UCRERREEE

13-year examination 13FB5i8E

}I ookworm

b A Ae

Ascaris
[a]

Trichocephalus
§ff et

All Parasites
o 3

o
SRR S
o‘o_:o:-o:.:c: :0:.:-:.:.’0:0'0'0‘0‘

14-year examination 14F BEE

Hookworm
e h

Group 111 Not-in-city ENE NV r 60
[A_Si‘ms Group [T 3000.4999m 55 11 B£3000 — 4399 m
1] J -8

Group I <2000m 1 3 < 2000m
Trichocephalus
4

NN N

All Parasites

EHE

IR | L | 1 Il

% 0 10 20 30 40 50

12




DISCUSSION

More than 50% of the mothers of the Group I
children had estimated radiation doses of 40-459 rad
(Table 2). This is probably a biologically signifi-
cant dose, since other studies have shown that
exposure in utero to 40 rad can damage the fetus;®
it therefore seems reasonable to search for possible
radiation effects among these children.

Mental retardation was found more frequently in
Group I, corroborating previous ABCC reports of
increased prevalence of mental retardation among

children closest to the hypocenter.'®*

There were twice as many retarded males as
Whereas 5 of the

6 males were in Group I, there was 1 retarded
female in each of the 3 comparison groups. The

females in the entire sample.

explanation for these differences is not known.
Females in Group I received on the average a
somewhat higher dose than the males (Table 2),
so it is unlikely that radiation dosage explains
Tables 1 and 2 show a slight
imbalance, in the sample, of the sex ratio in favor
of males, which in Group I amounts to a difference
of over 10%, suggesting that the apparent sex
difference in mental retardation may be the
consequence of this imbalance. In view of the small
number of individuals involved, such a conclusion
is conjectural.

this difference.

Minor congenital malformations also were sig-
nificantly more numerous among males in Group I
Though it is possible
that the greater prevalence of these abnormalities

than in the other 2 groups.

in Group I males is a radiation effect, this group
has been examined more frequently than the
other 2 comparison groups, affording more oppor-
tunity for detecting such defects.

In addition to a greater number of malformations
among Group I males than females, there was an
excess of males with such defects in the total
sample, a situation similar to that for mental
retardation. This apparent sex difference may be
an artifact attributable to the imbalance of the
male-female ratio in the sample.
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It has been suggested that leukemia and ma-
lignancy occur more frequently among children
who are irradiated in utero.'*!5*® However, no
leukemia or malignancy were found in the present
study. The chance of 1 leukemia case occurring
in this group of 100 children is less than 0.05,
assuming the incidence for this age group to be
that in the general population which is estimated
at 30/10%/yr.*® [Even at the advanced rate
suggested by the data of Brill et al* for those
0-1999 m from the hypocenter, one would not expect
to find a single case of leukemia among 100
children observed up to age 14. Similar consider-
ations apply to malignancy, so it is apparent that
the present sample is too small to yield information
about the frequency of these 2 relatively un-
common diseases.

The radial pulse was slower in Group I but
these children were examined more frequently,
and were less apprehensive about the examination
procedure.
nificant and tend to occur in the earlier examinatioh.

A significantly lower mean diastolic pressure
was found in the 1st trimester of Group I at the
13 year examination but no explanation is apparent.
For all subsequent examinations the mean diastolic
pressure of 1st trimester Group I males and
females was also lower, though not significantly so.
The consistent differences make it unlikely that
this is an isolated sampling variation.

Visual acuity was of special interest in light of
an earlier report documenting significant loss of
vision among children aged 7-10 years ATB who
Although no
differences were found among comparison groups

were examined 9 years later.””

in the current study, the 1st trimester Group I
females whose mothers experienced the acute
radiation syndrome had significantly poorer visual
acuity than did children of asymptomatic mothers.

at the
trimester females whose mothers received an

Similarly, 14 - year examination, Ist
estimated dose of 50 rad or more had significantly
poorer visual acuity than those females whose

While the
differences were significant, only 2 or 3 children

mothers received less than 50rad.

The differences are not highly sig-
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were involved, so interpretation should be made
with caution.

Distribution of the ABO blood groups was similar
to that found in the Japanese population as a
whole and these genetically determined traits
apparently had no discernible connection with
other findings of this study.

In the hematological examination the only
differences among comparison groups were noted
in mean hemoglobin values. For females at the
14 year examination the mean hemoglobin value
was significantly higher in Group | compared
with the other 2 groups. The reasons for this
If menarche in the
Group I females were delayed, menstrual blood

difference are not clear.

loss would not occur, and the mean hemoglobin
level would tend to be higher than in the menstru-
ating comparison groups. However, no difference
appeared in the age at menarche among the
comparison groups. Fewer infestations of Hookworm
in Group I also might cause higher mean hemoglobin
values, but the frequency of Hookworm infestation
is similar in Group I and Group II (Table 5).
During adolescence hemoglobin values rise to
adult levels with a more pronounced rise in males
than in females. '** Mean hemoglobin values in
the present study conformed to the expectad
pattern. A similar rise in the hematocrit and red
blood cell count was also noted in the present study.

No significant differences between comparison
groups were noted in a hematological study of
children who were in utero in Hiroshima ATB.*
However, total leukocyte counts progressively
decreased with age for all groups. Inthe Nagasaki
children, no fall in the mean leucocyte count was
noted; the decrease in the white blood cell count
in the Hiroshima children was not as apparent in
later years and it is possible that this phenomenon
may have occurred earlier in the Nagasaki group.

A previous ABCC study of children born before
the atomic bomb reported a significantly higher
prevalence of all urinary abnormalities among
females within 2500 m from the hypocenter ATB.*
In the current study these abnormalities showed
no consistent pattern in either sex.
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Parasite infestation was coded as a diagnosis in
32.2%
frequent in Group I than in Group II.

of cases, and was significantly more

However, when Group I was divided according
to radiation dose, presence of the acute radiation
syndrome, and distance from the hypocenter, no
differences were found.

The parasite most commonly found in Group I
was Trichocephalus and the pattern of differences
among the groups was similar to that of the total
parasite infestation. The next most commonly
found parasite in Group I was Ascaris, but the
differences among groups were not as marked.
Hookworm, which medically is probably the most
significant of the parasites, occurred less frequently
in Group I than in the other groups.

The pattern of a higher prevalence of Tricho-
cephalus and Ascaris, and less Hookworm in
Group I (Table 5) is difficult to explain. The
difference is consistent, and it seems unlikely that
Group III children

are in large part offspring of individuals who were

it is due to sampling error.

repatriated after the war. These individuals might
be expected to have a different pattern of parasitic
infestation although they would appear to have
been in Nagasaki long enough to change this
pattern. Even if this assumption is valid, it does
not explain the difference between Group I and
Group II. Although an attempt had been made
to match the comparison groups according to
socioeconomic status, the varying frequency and
pattern of parasitic infestation can probably best
be explained by differences in dietary and living
habits among these groups.

A consistent and marked decrease in parasitic
infestations was seen between the 13-and 14-year

examinations because treatment was administered
both in the schools and at ABCC.

Between Group II and Group III no consistent
differences were found that might suggest non-
radiation effects of the bomb in Group II. Any
differences noted in comparing Group I or Group II
with Group III are much more likely attributable
to inherent socioeconomic differences distinguishing
the latter.
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SUMMARY

An intensive two-year study of 286 Nagasaki
adolescents, ages 13 to 14, was conducted as part
of a long term program to determine possible
differences in growth and development which
might be attributed to in utero exposure to the
atomic bomb. Three comparison groups were
studied: Group I whose mothers were 0-1999m
from the hypocenter; Group II whose mothers
were 3000-4999 m from the hypocenter; Group III
whose mothers were not in the city at the time
of the bomb.

A significantly higher frequency of mental retar-
dation and minor congenital malformations were
found in Group I males but not in the females.

Although Group I females who were in the 1st
trimester of gestation at the time of the bomb and
whose mothers experienced the acute radiation
syndrome had poorer visual acuity than comparable
children of asymptomatic mothers, the small number
of observations requires caution in interpretation
of this finding.

Parasitic infestation occurred in about one third
of the subjects, and Group I had significantly
greater infestation than did the other comparison
groups. Trichocephalus and Ascaris infestation
accounted for the higher prevalence in Group I.
Hookworm occurred less frequently. It was sug-
gested that these findings probably are associated
with differences in dietary and living habits.

No cases of leukemia or malignancy were found,
but the sample was not large enough to detect
even a 10-fold increase in incidence.

No consistent significant differences attributable
to aradiation effect were noted among the compari-
son groups in regard to radial pulse, blood pressure,
hematologic or urologic examinations.
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TABLE 6 MEAN PULSE COUNT BY AGE, SEX, AND COMPARISON GROUP

#6 PR ECG FE - M- R
Category Male B Female % M-a1e+Female o o o
B 5 Group B 1 I I 1 1 I T 11 11
13-Year Examination 13F B8 E
Number 3 ..oovvivreieieennns 53 a1 40 45 44 41 98 95 81
Mean pulse ‘FH 0k . 78.8 81.5 81.5 83.0 87.5 87.2 80.7 84.3 84.4
SD BHRE i 10.7 11.6 10.5 10.1 11.4 12.3 10.6 11.8 11.7
13 ¥-Year Examination 134 TR &K E
Number ¥ ..... 29 28 28 30 g 28 59 57 56
Mean pulse TR .. 79.8 82.1 78.2 84.3 85.7 81.8 82.1 84.0 80.0
SD BHEZE ... 8.2 12.4 9.8 12.0 10.9 11.2 10.5 11.7 10.6
14-Year Examination 4 FEE
Number 3 ..o a0 45 39 38 35 34 a8 80 73
Mean pulse TR ... 75.4 79.2 76.3 82.6 86.4 85.3 8.5 82.4 80.5
SD #HEREE .. 7.5 11.7 10.0 12.3 11.4 13.3 10.5 12.0 12.4

TABLE 7 MEAN SYSTOLIC AND DIASTOLIC BLOOD PRESSURE BY AGE, SEX, AND COMPARISON GROUP

# T WM L UHEMo PmE: FEa - - i
Category Male % Female %« Male+Female B+ %
5 Group 2 I 1 111 I 1l 11 I n
13-Year Examination 13FBEH
Mitmber B v s e 52 51 41 45 43 41 a7 94 82
Mean blood pressure Systolic M #E1 110.3 112.4 110.3 110.8 113.0 112.5 110.5 112.7 111.4
T 10 E Diastolic 3 8 1 63.5 66.0 64.6 65.6 64.7 65.7 64.5 65.4  65.1
SD Systolic W #i1mM 10.4 10.3 9.1 6.1 7.7 10.8 8.6 9.2 10.0
i 2 Diastolic 3538 19 7.7 8.9 6.8 9.0 7.9 6.9 8.3 8.4 6.9
13 %-Year Examination 13X FTHHAE
PIRb T B ottt s e 29 28 28 30 28 28 59 56 56
Mean blood pressure  Systolic S8 112.6 1139 114.2 112.9 1159  112.7 112.8 1149 1134
49 1L Diastolic LR 64.9  64.2  64.7 63.5  66.8  66.1 64.2 655  65.4
SD Systolic 4 # 11.6 10.9 9.4 9.6 9.1 9.5 10.5 10.0 9.4
HRH T 2 Diastolic 3% 8 9.4 9.4 8.2 9.6 8.6 7.7 9.4 9.0 7.9
14-Year Examination 14FBkE
NUMBET B oo seisasssosss e 50 45 38 38 35 34 88 80 72
Mean blood pressure  Systolic #1104 1133  112.8 108.8 110.5 109.9 109.8 1120 1114
T E Diastolic 3 38 4 59.9 61.4  61.1 61.0 61.8 60.2 60.4  61.6  60.7
sD Systolic BOET 11.6 8.5 9.3 6.5 9.1 11.2 9.7 B.8 10.3
LSl Diastolic 432 4 7.2 8.2 8.2 7.5 7.8 8.0 8.0

7.3

8.1
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TABLE 8 MEAN VISUAL ACUITY BY AGE, SEX, AND COMPARISON GROUP
# 8 RGN b - M- e

Category ] Male 3 . Female %
X 5 Group g 1 11 11 I 11 111

13-Year Examination 13F8&E

Mumber B ........cooviniinninnnnn 52 50 40 45 44 41
Mean visual acuity “Fi# H 20/26.5 20/18.0 20/21.8 20/27.6 20/29.6 20/32.8
SD BEERZE s 34.5 9.8 24.0 33.5 33.2 38.5

13%-Year Examination 13X FHEE

Number % 28 28 28 30 28 27

Mean visual acuity T3 1 20/28.8 20/20.7 20/26.2 20/30.7 20/28.4 20/46.7

SD BHERE o 37.1 16.7 29.1 33.4 29.0 45.7
14-Year Examination WFHHEE

Number # ... 50 45 39 38 34 34

Mean visual acuity T8 /1 20/27.4 20/20.7 20/27.0 20/29.0 20/33.1 20/41.8

SDRBEME ..., . 388 17.2 32.2 29.7 40.8 45.3

TABLE 9 ABO BLOOD GROUPS BY AGE, SEX, AND COMPARISON GROUP
#9  ABO MRS : SERG - M - FEi

Blood Group Male % - Female % Male +Female B+ %
BEE  Growpw 1 n I I i I 1 I
14-Year Examination 14FE#HE

A 18 18 14 15 15 14 33 33 28
% 36.7 40.9 40.0 40.5 36.6 38.9 38.4 38.8 39.4

B i 14 8 [ 11 1 10 25 15 16
% 28.6 18.2 17.1 29.7 17.1 27.8 29.1 17.6 22.5

AR s 8 5 4 4 4 4 12 9 8
% 16.3 11.4 11.4 10.8 9.8 11.1 14.0 10.6 11.3

g Bt e 9 13 11 T 15 8 16 28 19
% 18.4 29.5 31.4 18.9 36.6 22.2 18.6 32.9 26.8

Total F 49 44 35 37 41 36 86 85 71

TABLE 10 MEAN ERYTHROCYTE SEDIMENTATION RATE BY AGE, SEX, AND COMPARISON GROUP
#10 FHEHRMIRT R s 1 - R

Category Male % Female & Male+Female %+ %
B 5 Group B 1 1l 111 I il 11 I 1 111

13-Year Examination 13 F B &

NUBBEEE . conennonsihbinens 52 50 40 43 45 41 95 95 81
Mean ESR mm/hr ;’;"’/Jgﬁ‘”‘ 9.2 101 7.6 185  17.8 185 134 139 131
SD MMHE. . 5T 5.9 6.3 8.6 7.9 7.4 8.5 7.9 8.8

14-Year Examination 14 F e

Numher B ..o v 50 45 39 35 34 34 85 79 73
Mean ESR it % ... 9.6 9.3 7.8 19.6 19.3 19.5 13.7 13.6 13.3
SD BHREE ... 7.3 B.7 4.8 9.6 9.0 7.2 9.6 B.8 8.4
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TABLE 11 MEAN WHITE BLOOD CELL COUNT AND DIFFERENTIAL BY AGE, SEX, AND COMPARISON GROUP

1 P EmERE S & U ER S R M - M- s
Category Male 3 Female & Male+Female #+%& :
B 5 Group B 1 1 11 I I 11 S0 1I 11
13-Year Examination 13FE4E
NUmber 2 ... 53 50 41 45 45 41 98 95 82
Mean WBC T mEE ... 6972 6740 6427 6900 6589 6671 6939 6668 6549
SD FHEEE ... 2063 1648 1694 2444 1730 1896 2234 1680 1791
Neutrophil 5 &k ..o 3640 3431 3340 3596 3492 3580 3620 3460 3460
SD BH#RE,, 1230 1158 1221 1535 1155 1250 1370 1157 1236
Lymphocyte ') ¥ /SER ... 2461 2564 2375 2414 2345 2246 2439 2460 2311
SD H#RE ... 837 723 599 658 796 613 755 758 606
Monocyte BEK 425 425 394 363 425 394 397 425 394
SD HEHRE s 227 207 233 212 207 233 220 207 233
Eosinophil F8E ... 418 328 348 277 308 386 330 319 367
SD tH#E{E % 424 265 415 214 271 451 328 268 433
14-Year Examination 14FHHE
Number 3 .......cococomimmirmssiininin 50 45 39 36 34 34 86 79 73
Mean WBC T E M ERE ..o 6900 7167 6833 6944 6529 7147 6919 6892 6980
shiEsm=E . 1512 1624 1660 1594 1732 2130 1537 1690 1886
Neutrophil #F 2k 3654 4044 3592 3897 3480 3948 3756 3801 3758
SD BEHERZE 1107 1285 1278 1289 1337 1258 1183 1307 1269
Lymphocyte ¥ ¥ /¥ ... 2468 2466 2574 2392 2301 2353 2436 2395 2471
SD EERE 658 789 803 604 880 920 636 828 858
Monocyte B . 406 392 366 440 392 366 420 392 366
SDBERMEE . 243 233 189 257 233 189 249 233 189
Eosinophil B8 ..o 392 302 288 275 284 365 343 204 324
SD BH#BE i, 343 262 191 219 251 397 291 257 287
TABLE 12 MEAN SPECIFIC GRAVITY OF URINE BY AGE, SEX, AND COMPARISON GROUP
#12 RoTHEE: Fs - 1% - i
Category Male %5 Female % Male+Female %+ %
s = i
5y Group 8 | 1 1 I m M 1 Il 1
13-Year Examination 13F¥H&E
Number 2 o.oiiiiinvinssionrrnre. A7 47 40 41 41 38 88 88 78
Mean speecific gravity of urine
ROPHLE. e 1.017 1015  1.015 1.016  1.018  1.019 1.016  1.017  1.017
SDEARME ... 0057 L0052 0055 0071 L0068 L0056 0064 0062 L0058
13 %-Year Examination 34 FTHEE
Number # ..o 30 23 26 24 27 26 54 50 52
Mean SGTHIME ... 1.016  1.017  1.018 1.014  1.014 1015 1.015 1.015  1.017
SDIRBEE. i 0074 L0070 L0048 L0067 L0071 L0058 0071 L0069 005
14-Year Examination 4FRHEE
Number 2 .... i A 43 36 32 33 32 76 76 68
Mean SGF#EE ... 1.017 1017  1.019 1.017  1.017  1.016 1.017  1.017  1.017
SDEEEE .. 0075 L0064 0061 0059 0061  .0079 L0068 L0060

L0073
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TABLE 13 POSITIVE PROTEINURIA, PYURIA, AND HEMATURIA BY AGE, SEX, AND COMPARISON GROUP

13 IEMEEOR - BIE & & R

Category Ma.le‘_;‘-ﬁ " Female % Malg*_F:e_male W44
5 Group 1 1 11 I 1l 1 I TR
13-Year Examination 13FRig#H
Nombyer: B s 53 51 41 45 45 41 98 96 a2
Proteinuria EEE ......coooveeees 1 3 5 6 6 4 7 9 9
% 1.9 5.9 12:2 13.3 13.3 9.8 7.1 9.4 11.0
Proria et tsnnnainiens 13 13 9 26 24 20 39 37 29
% 245 255 22.0 57.8 53.3 48.8 39.8 38.5 35.4
Hematuria HLIE..........ccoooniiinns 5 T 9 9 12 8 14 19 17
% 9.4 137 22.0 20.0 26.7 19.5 14.3 19.8 20.7
13 %-Year Examination 13 Fr548 %
Number #...oovoviirveninriieennns 30 28 28 29 29 28 59 57 56
Proteinuria & EUR....coooviennes 3 2 0 2 2 1 5 4 1
%  10.0 7.1 6.9 6.9 3.6 8.5 7.0 1.8
Pyuria BIE.....ocvivviiviiniuiianiies 4 8 9 ] 10 10 13 18 19
% 13.3 28.6 2.1 31.0 34.5 35.7 22.0 31.6 33.9
Hematuria MM .......ocooeeiiennns 8 9 3 8 6 7 16 15 10
%  26.7 32.1 10.7 L~ 27.6 20.7 25.0 27.1 26.3 17.9
14-Year Examination M4FEiEE
Nomber B s maamnmm 50 45 39 37 35 34 a7 B0 73
Proteinuria & A ..o 2 1 4 3 0 2 5 1 6
% 4.0 2.2 10.3 8.1 0 5.9 5.7 1.3 8.2
Pyuria BBER......coocniiiciniiiiiinns 4 9 6 12 5 10 21 14
% 8.0 20.0 231 16.2 34.3 14.7 11.5 26.3 19.2
Hematuria ML .....occovevervenennn 15 15 17 12 12 12 27 27 29
% 30.0 33.3 43.6 32.4 34.3 35.3 31.0 33.8 39.7
TABLE 14 POSITIVE OCCULT BLOOD BY AGE, SEX, AND COMPARISON GROUP
#14 BB E: FEap- - e
Category Male % Female MaletFemale -+
B Group g 1 Il 1l I Il 1 I 1l I
13-Year Examination 13F 88 ®E
| T TE e G P 53 51 41 45 45 41 98 96 82
Positive BBTE .ooiiviirnnens 9 9 8 2 5 4 11 14 12
% 170 17.6 19.5 4.4 114 9.8 11.2 14.6 14.6
14-Year Examination 14 F B8 E
Number ¥ issraesaas 51 45 39 37 35 34 88 80 73
Positive B ..o 13 7 13 B 8 10 21 15 23
% 25.5 15.6 33.3 21.6 22.9 29.4 23.9 18.8 31.5
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TABLE 15 POSITIVE ALL PARASITES OR OVA BY AGE, SEX, AND COMPARISON GROUP
#15 BEOFERE 23 mIp: F - - g

Catego;y Male & Female Male t Female B +4%
B Group g 1 1 il I 1l il I 1 1l

13-Year Examination 13 ¥ 8§32 &

o (T s e ) 53 51 41 45 45 41 98 96 82
Positive BB ..o 31 19 17 24 14 17 55 33 34
% 58.5 37.3 41.5 53.3 JLa 41.5 56.1 34.4 41.5

14-Year Examination 14 F B4

Number ..o 51 45 39 a7 35 34 88 20 73
Positive B ... 23 11 6 13 6 15 36 17 21
% 45.1 24.4 15.4 35.1 173 44.1 40.9 21.2 28.8

“TABLE 16 POSITIVE TRICHOCEPHALUS, ASCARIS, AND HOOKWORM BY AGE, SEX,
AND COMPARISON GROUP

#16 MiEofEh - mls ko ZaRIBA: Tl - PR - FLEEER

Parasite . Male B Female %« Male+Female B+
HEA Group g 1 it 11 1 1 m 1 11 11

13-Year Examination 13F B E

Trichocephalus # i ................ 15 5 8 15 6 7 30 11 15
% 28.3 9.8 19.5 33.3 13.3 171 30.6 11.5 18.3
Ascaris F H ..o 13 6 4 13 8 4 26 14 )
% 24.5 11.8 9.8 28.9 17.8 9.8 26.5 14.6 9.8
Hookworm+ —45 188 ... ... 3 5 4 2 0 ] 5 5 10
% 5.7 9.8 9.8 4.4 0 14.6 5.1 5.2 12.2

14-Year Examination 4 FE# &

Trichocephalus $ 8 ................ 12 3 1 7 2 i 19 5 8
% 23.5 6.7 2.6 18.9 B.T 20.6 21.6 6.3 11.0
AscarisBl B ] 5 2 5 3 3 11 8 5
% 11.6 11.1 5.1 13.5 8.6 8.8 12.5 10.0 6.8
Hookworm+ #5088 ... 1 2 2 1 0 5 2 2 7
% 2.0 4.4 5.1 2.7 0 14.7 2.3 2.5 9.6
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TABLE 17 CHILDREN WITH POSITIVE DIAGNOSIS ON ONE OR MORE EXAMINATIONS,
ADJUSTED PERCENT BY SEX AND COMPARISON GROUP

21T 1P EoBETRERROS - 2 WEOBIE §5%

s P - HeER R

Diagnosis Male % Significance Test Female % S_ig_nificance .'"l‘est
i IsC i i Group 2 | 1 1 HEEHE I 1 11 g
! 001-138  Infective and parasitic diseases
BB L UFERM. ..o 62,3 449 30,8 /11 sugg I/T01* 55.6 36.5 483 1/11 sugg
| 001-019  Tuberculosis T
| o s s R 1 1
020-029  Syphilis and its sequelae’
BEFPLUZORBE. i 1
129 Ankylostomiasis
| et -t i T & ot ST 5 (O CCN £+ JNN | O: : | 4.4 2.3 193 I/10T* T1/100**
130 Infestation with worms of other mixed and
unspecified type
FOLOBES LURBLAHOEAME. .. 566 306 281 I/IT** [/III** 53.3 34.2 36.2 I/11 sugg
130.0 Ascariasis
R e sl seee. OB 184, 18 33.3 20.6 14.5 11+
130.1 Oxyuriasis
R T R TGO .71 . 114 2.3 8.9 6.9 48
130.3 Infestation with worms of other type
F DM oo 32,1 16,3 18,7 11 sugg 42.2 13.7 266 I/I1%*
140-239  Neoplasmst
| 240-289  Allergic, endocrine system, metabolic, and
nutritional diseases 7 L L ¥ —{fERE, o~
Par il A8, Rl kR R 2 2 1
290-299  Diseases of blood and blood-forming organ
MiEd & FEMBORB ..cooiiiiiiiisinisninn 20,8 12.2 9.4 17.8 32,0 21.8
291-293  Iron deficiency, and unspecified type of anemias
GREERNLS L CHEEATHORM ... 189 12.2 T.0 156 29.7 193
325 Mental deficiency
RS, 9.4 0.0 2.3 I+ 2.2 2.3 2.4
330-369  Nervous systemt
370-389  Inflamatory, cataract and other disease of eye
Ro#EMEESR, ARSI IooRo®KRE . 208 163 14.1 15.6 20.6 26.6
390-398  Diseases of ear and mastoid process
BERJUIRREORER, ..., 7T A 4.4 0.0 4.8
400-468  Diseases of the circulatory system?
R B R R e O S A, 1 1
470-527  Diseases of the respiratory system
BEIREE R DI iliiiinibastodinivniinissnsssasmizns 30,2 286 23.4 20.0 228 193
530-587 Diseases of the digestive system?
590-637  Diseases of the genito-urinary system?
RS ROBER ... e s L 1 1 1 2 1
690-716  Diseases of the skin and cellular tissue
WL UEMRE SRR . T 265 2.3 LI II/1I* 6.7 6.9 16.9
720-749  Diseases of the bones and organs of movement?
FHIUEBRORE 3 1
750-759  Congenital malformation
SEERG A IA, L Aol o Moslaetare siilmieC 0 wost () 8.2 2.3 I/ 4.4 0.0 2.4
EZ00-N999 Accidents and poisonings
SR SR . 1.5 4.1 0.0
Total Number &3t # 53 51 42 45 45 41
Adjusted Number #1E#% 53.0 53.0 41.3 45.0 46,2 40.6
E & [.]nadjuslﬂd counts i IE L % v Sugg. P01 ZMEEY * 0.05=P=0.01 ** P<0.01
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