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SUMMARY

A comparative study to detect possible genetic
effects of atomic bomb radiation on the growth
and development of offspring of A-bomb sur-
vivors was made on a group of senior high school
students 15 to 17 years of age born to survivors
and to nonexposed parents in Hiroshima using
as variables weight, sitting height, and chest
circumference.

Using data from students born to nonexposed
parents, regression analysis was made to determine
the effect of parental age on the weight, sitting
height, and chest circumference of the offspring,
but no statistically significant relation was
observed.

The mean and variance values of weight, sitting
height, and chest circumference of offspring of
nonexposed parenis were compared to those
of offspring born to exposed father and non-
exposed mother; and of offspring born to exposed
mother and nonexposed father, but very few
statistically significant differences were found.

The mean and variance values of weight, sitting

height, and chest circumference of offspring born
to nonexposed parents were compared to those
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of offspring born to parents both exposed, and
again there were very few statistically significant
differences. No specific tendency was observed
in relation to the combined radiation dose of
both parents. .

INTRODUCTION

Because of the great scientific interest in possible
genetic effects of A-bomb radiation on the growth
and development of offspring of A-bomb sur-
vivors in Hiroshima and Nagasaki, extensive
studies were made during 1948-53.! As a
follow-up, the present authors made comparative
studies on the stature of senior high school
students between the ages of 15 and 17 born to
A-bomb surviovrs and to nonexposed parents
with respect to the mean and variance of the
offspring and the covariance and correlation
between the parents and offspring®™ We
report here a similar analysis made on weight,
sitting height, and chest circumference for the
same offspring population.

MATERIALS

This analysis concerns weight, sitting height, and
chest circumference measurements of an offspring
population described in a previous report,2 but
comparable measurements were not available for
the parents. Measurements of offspring born to
consanguineous parents or those who from birth
to the time of this study grew up outside of
Hiroshima City were excluded from this analysis.

RESULTS

Effect of Parental Age

To estimate the effect of parental age on the
weight, sitting height, and chest circumference of
the offspring the distribution of these variables
in relation to parental age was analyzed. The
mean and variance values of weight, sitting height,
and chest circumference of offspring were
obtained by sex and age of offspring and mid-age
of the parents (father’s age + mother’s age / 2).
The results showed hardly any effect of parental
age (Tables 1A—C). For a closer examination of
the data the regression of the mean values of
weight, sitting height, and chest circumference
of the offspring by mid-age of the parents was
analyzed. No specific tendency was demon-
strated, and the differences from zero of almost
all regression coefficients but those for sitting
heights of 16-year-old girls were short of statis-
tical significance (Table 2).
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TABLE 1A MEAN AND VARIANCE OF WEIGHT FOR OFFSPRING BORN TO NONEXPOSED

PARENTS BY SEX AND AGE OF OFFSPRING AND MID-AGE OF PARENTS

EFEBEME»SEFN-TOREOTHES L UDEE, FOEN L ERE, & LU8OREESBT
Offspring Mid-Age of Parents
Item Total

Sex Age - 30-39 4044 4549 50-54 55+
Male 15 Number 3038 451 1192 806 433 156
Mean 52.7 52.7 52.9 529 521 51.8

Variance 495 51.7 48.9 51.9 44.5 47.7

16 Number 3388 337 1320 980 492 259

Mean 55.3 54.8 553 55.6 55.2 55.1

Variance 44.3 37.0 434 49.7 44.3 38.2

17 Number 3161 192 993 1025 640 311

Mean 56.8 57.5 57.0 56.5 56.5 57.0

Variance 42.8 52.5 477 40.4 38.2 38.5

Female 15 Number 2860 469 1134 T2 341 144
Mean 48.4 48.9 48.3 48.5 48.0 48.6

Variance 353 34.5 36.5 325 384 36.7

16 Number 3057 329 1211 859 438 220

Mean 50.1 50.5 50.1 499 499 50.5

Variance 35.7 37.2 38.2 31.5 35.7 36.1

17 Number 2881 172 934 961 5§14 300

Mean 50.6 50.3 50.5 50.6 50.9 50.7

Variance 340 33.2 333 34.6 354 32.7
TABLE 1B MEAN AND VARIANCE OF SITTING HEIGHT FOR OFFSPRING BORN TO NON-

EXPOSED PARENTS BY SEX AND AGE OF OFFSPRING AND MID-AGE OF PARENTS
EEMER,rCEFNAFORGEOFEBEF L USRI, FOENLERR, 5EUHE0THERT
Offspring Mid-Age of Parents
Item Total

Sex Age 30-39 4044 4549 50-54 35+
Male 15 Number 3038 451 1192 806 433 156
Mean 87.8 87.9 87.8 87.8 87.8 87.4

Variance 12.1 143 11.1 11.5 12.2 16.9

16 Number 3388 337 1320 980 492 259

Mean 89.0 88.8 89.1 89.0 89.0 89.0

Variance 10.1 114 9.4 10.1 - 105 11.5

17 Number 3161 192 993 1025 640 311

Mean 89.7 89.5 89.7 89.7 89.6 90.0

Variance 8.5 N 8.8 8.7 8.7 7.1

Female 15 Number 2860 469 1134 772 341 144
Mean 84.5 84.8 84.5 84.5 844 84.6

Varianee 7.7 7.0 7.3 8.4 8.1 8.1

16 Number 3057 329 1211 859 438 220

Mean 84.8 85.1 - 84.9 84.8 84.8 84.6

Variance 7.2 6.8 7.3 7.1 7.5 6.4

17 Number 2881 172 934 961 514 300

Mean 84.8 84.8 84.8 284.8 84.7 84.7

Variance 7.0 8.2 7.0 7.2 6.9 6.2
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TABLE 1C MEAN AND VARIANCE OF CHEST CIRCUMFERENCE FOR OFFSPRING BORN TO
NONEXPOSED PARENTS BY SEX AND AGE OF OFFSPRING AND MID-AGE OF PARENTS
#1C EHEEBLOETNETFONEOCFHE S & U EE, FOENE
FE@m, HLURHOFHERT

£

Offspring ) Mid-Age of Parents
_ Item Total
Sex Age . 30-39 40-44 45-49 50-54 55+
Male 15 Number 3038 451 1192 806 433 156
Mean 81.0 81.0 81.2 81.0 80.7 81.3
Variance 25.3 27.2 25.7 256 21.6 24.8
16 Number 3388 337 1320 980 492 259
Mean 83.2 23.0 83.1 834 83.1 83.2
Variance 234 25.8 21.5 254 23.0 23.0
17 Number 3161 192 993 1025 . 640 311
Mean . 84.8 85.0 85.1 84.5 84.7 84.6
Variance 22.6 26.9 25.3 21.4 204 19.6
- Female 15 Number 2860 469 1134 172 341 144
Mean 79.2 79.7 79.2 79.1 78.8 79.3
Variance 24.2 23.7 25.3 22.5 24.8 24.7
16 Number 3057 329 1211 859 438 220
Mean 80.5 80.8 80.5 80.3 80.6 81.1
Vatiance 23.7 229 25.5 21.5 231 24.1
17 Number 2881 172 934 961 514 300
Mean 81.3 81.6 81.2 81.2 81.6 81.6
Variance 23.0 25.0 23.7 224 22.5 22.1

TABLE 2 REGRESSION COEFFICIENT FOR MEAN OF WEIGHT, SITTING HEIGHT,
AND CHEST CIRCUMFERENCE OF OFFSPRING BORN TO NONEXPOSED
PARENTS BY SEX AND AGE OF OFFSPRING
#2 FEBEH»LoETNLFORT, BS, sLUHEOEHE
45 EURFER, FOENs & CERR

Male Female
Age of
Offspring Constant Slope Test Constant Slope Test
8))] (2) (1:(2) (1) 2) (1):(2)
Weight
15 544 —.03897 1.500 NS 49.5 —.02487 1.189 NS
16 54.7 01244 579 NS 50.6 —-.01247 .616 NS
17 58.0 —.02632 .994 NS 49.5 {02340 2,687 Sugg
Sitting Height
15 88.3 —.01009 1.604 NS 85.2 —.01493 1.717 NS
T 16 88.9 00177 .209 NS 85.7 -.01905 5.674 P<.02
- 17 89.1 01217 1.219 NS 85.1 —.00659 1.985 NS
Chest Circumference
15 81.5 —.01078 648 NS 80.7 —.03403 2.282 NS
16 82.7 00982 758 NS 80.4 00385 A77 NS
17 86.1 -.02747 1.381 NS 805 01762 1.071 NS
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TABLE 3A COMPARISON OF MEAN AND VARIANCE VALUES OF WEIGHT OF OFFSPRING
BORN TO NONEXPOSED FATHER AND EXPOSED MOTHER VS OFFSPRING BORN
TO NONEXPOSED PARENTS
#3A NIEHEHER - - BHBEOT LB LEEREOTOHRENTHE
' B LU EIE g

Parental Exposure
Offspring
Item Fatheis Nonexp. Nonexp. Nonexp.
Test Test
Sex Age Mothers  Nonexp. <lrad (1):(2) 1 or more rad (1):(3)
(1 2) (3)
Male 15 Number 3038 220 185
Mean 52.70 53.08 76 NS 5213 1.14 NS
Variance 4947 51.97 1.05 NS 43.30 1.14 NS
16 Number 3388 226 219
Mean 55.28 56.41 2.16 * 55.74 . 96NS
Variance 44,29 59.21 1.34 #* 48.33 1.09 NS
17 Number 3161 218 183
Mean 56.79 57.66 1.79 Sugeg  57.96 2,19 *
Variance 42.82 48.02 1.12 N§ 4994 1.17 NS
Female 15 Number 2860 280 197
Mean . 48.43 4907 1.68 Sugg  48.00 1.05 N8
Variance 35.34 36.53 1.03 NS 31.56 1.12 NS
16 Number 3057 243 211
Mean 50.06 50.09 D7 NS 49.36 1.70 Sugg
Variance 35.70 44.49 1.25 * 33.06 1.08 NS
17 Number 2881 227 199
Mesan 50.60 50.71 27 NS 49.711 2.13 *
Variance 34.01 38.83 1.14 NS 32.28 1.05 NS

Comparison of the mean and variance values of
weight, sitting height, and chest circumference
between the offspring of nonexposed parents
and those of exposed parents

Comparison between offspring of nonexposed
parents and those with one parent exposed. As
classification by dose of the offspring with only
one parent exposed would seriously deplete the
number in each dose group, they were classified
broadly into less than 1 rad group and 1 rad or
more group. The mean and variance wvalues
were compared for weight, sitting height, and
chest circumference of offspring born to non-
exposed father and exposed mother, and those of
offspring born to nonexposed parents. Few of
the differences between these two groups were
statistically significant (Tables 3A—C). The data
for offspring born to nonexposed parents and
offspiing born to exposed father and nonexposed
mother were similarly analyzed and very few of
the differences between the two groups were
statistically significant (Tables 4A—C).

FARELFHBOTFEMBELBBOTLEOKE,
EEs L UREOFHREE S BEO R

ARELERBOTERNROSIHBOT O HE.
FHROGEBO T HENCHHT 5 &, SRLE
DRBHAEDTHE 55DT, KE< T rad Rilide
Elrad IEBICHHLT, RIEBME - BRBO
TETRELERBOTOEE, EH 5L HH
OFHM & LU HES EBLE. BERNOE
HAHMA R KB CRT AL ORELAL LA 1
(£3A—C). MMELRBOT L LHKE - 8
HBBOF DV THRABIEIRH LAY, BED
Bt E R R L A VBB SRS (H 4
A—C).
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TABLE 3B COMPARISON OF MEAN AND VARIANCE VALUES OF SITTING HEIGHT OF OFFSPRING

BORN TO NONEXPOSED FATHER AND EXPOSED MOTHER VS OFFSPRING
BORN TO NONEXPOSED PARENTS

#£3B WIEBE - SHBEOTLERILEEBREOTFOEEO TS L UFRIED R

* Parental Exposuie
Offspring
Item Father»> Nonexp. Nonexp. Nonexp.
Test Test
Sex Age Mother>  Nonexp. <lzad (1):(2) 1 or more rad (1):(3)
(1) 2) 3)
Male 15 Number 3038 220 185
Mean 87.79 87.89 45 NS 87.66 S5 NS
Variance 12.14 10.67 1.14 NS 9.33 1.30 NS
16 Number 3388 226 219
Mean 89.01 89.28 1.11 NS 89.17 J1INS
Variance 10.12 11.99 1.18 * 10.34 1.02 NS
17 Number 3161 218 183
Mean 89.70 89.99 1.20 NS 89.82 .50 NS
Variance 8.51 11.44 1.34 ** 9.98 1.17 NS
Female 15 Number 2860 280 197
Mean 84.53 85.06 3.26 #* 84.54 .02 NS
Variance 7.67 6.61 1.16 NS 6.92 1.11 NS
16 Number 3057 243 211
Mean 84.84 85.07 1.33 NS 84.69 .82 NS
Variance 7.17 6.43 1.12 NS 1.32 1.02 NS
17 Number 2881 227 199
Mean 84.76 85.14 215 * 84.70 31 NS
Variance 7.02 6.72 1.04 NS 6.36 1.10 NS

Comparison between offspring of nonexposed
parents and those with both parents exposed. The
mean and variance values of weight, sitting height,
and chest circumference were obtained for
offspring of nonexposed parents and for
offspring of exposed parents by combined dose
of both parents (Tables 5A—C). On the basis of
these results a study was made of the respective
mean and variance values of offspring of non-
exposed parents and those of exposed parents.
First, classification was made into less than 1 rad
group and 1rad or more group using the combined
dose of both parents and these were each com-
pared with those of nonexposed parents. Only a
very few of the mean values were statistically
significant and no specific tendency was observed
in relation to dose (Tables 6A—B). The variance
values compared between offspring of nonexposed
parents and offspring of less than 1 rad parents
and between offspring of nonexposed parents
and offspring of 1 rad or more parents show that
the number of significant values was greater in
offspring of exposed parents. Next, regression

EHCHLFERBOTEARALLBBEOT L OLEHE.
M LIRS S L URM L LERE 0T ORI,
FES & & RO FE A & o 8l % w6 o Mg
FIIRBH A (ESA—C). ZhoD#ER» S, @Hl
ELEBEBRESLUMRAL L EBETHIMANT
OETFHBEEFHREEFHEFL A ¥, mfoMEND
FRIEANT Y rad R L 1 rad DI BB SHIL T,
FTHNFTNIEEEMBOT- LR U, FEEIE T
PEBEAKEEIET AL ORI T, Bty
SHENMHPERD oo (HE6A—B). 3*
HEAROTL 1 rad RGHBHADOT 5 XUk
HIBTRO T & 1 rad B_EH BTN T 05 LS
DUTHEBLAY, BELZEOECIHRHBAOTD
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TABLE 3C COMPARISON OF MEAN AND VARIANCE VALUES OF CHEST CIRCUMFERENCE OF
OFFSPRING BORN TO NONEXPOSED FATHER AND EXPOSED MOTHER V3 OFFSPRING
BORN TO NONEXPOSED PARENTS

#BIC NIHER- BEREOTLERE LFEBEOTORBAORHME & & I REN LS

Parental Exposure
Offspring
Item Father»> Nonexp. Nonexp. Nonexp.
Test ————— X Test
Sex Age Mothers>  Nonexp. <lrad (1):(2) 1 or more rad {1):(3)
143 2) 3)
Male 15 Number 3038 220 185
Mean 81.04 81.24 S5 NS 80.62 1.26 NS
Variznce 25.26 26.48 1.05 NS 19.89 1.27 NS
16 Number 3388 226 . 219
Mean ‘ 83.19 83.98 222 * 83.85 1.88 Suge
Variance - 23.39 27.18 1.16 NS 25.23 1.08 NS
17 Number 3161 218 183
Mean : 84.76 85.36 1.86 Sugg  85.84 2.97 #*
Variance 22.61 21.08 1.07 NS 22.86 1.01 NS
Female 15 Number 2860 280 197
Mean 79.23 79.65 1.37 NS 79.02 .60 NS
Variance 24.23 24.78 1.02 NS 21.52 1.13 NS
16 Number 3057 243 211
Mean 80.52 80.37 43 NS 80.05 1.39 NS
Variance 23.68 28.11 1.19 * 23.35 1.01 NS
17 Number 2881 227 199
Mean 81.34 81.30 2 NS 80.68 1.86 Sugg
Variance 22.96 24.84 1.08 NS 23.13 1.01 NS

analysis was made of the mean and variance
values of weight, sitting height, and chest circum-
ference of offspring of exposed parents in two
ways: one including the nonexposed group and
the other excluding the nonexposed group
{0 rad) (Tables 7A—B). Only a very few of the
regression coefficients for the mean values were
statistically significant, and the signs of the
regression coefficients did not necessarily present
a specific tendency. The variance values showed
a similar tendency with nothing of statistical
importance.

The regression coefficients for mean values of
chest circumference of 17-year-old boys are
significant at the 5% level and have a plus sign
when offspring of nonexposed parents are
included, but as mentioned earlier, few are
statistically significant. The variance values, on
the other hand, showed a marked variation. Asa
tendency, many had a minus sign, but this did
not pose any problem, none being statistically
significant.
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TABLE 4A COMPARISON OF MEAN AND VARIANCE VALUES OF WEIGHT OF OFFSPRING BORN
TO EXPOSED FATHER AND NONEXPOSED MOTHER VS OFFSPRING BORN TO

NONEXPOSED PARENTS
F4A KHER HEEBEOTLHBYUL LIBEEZIOTORENOESE S JUSREO L
* Parental Exposure
Offspring
Item Father»> Nonexp. <1 rad 1 or more rad
Test ————  Test
Sex Age Mothers Nonexp. Nonexp. (1):(2) Nonexp. {1):(3)
1) (2} 3
Male 15 Number 3038 58 48
Mean 52.70 51.97 86 NS 5197 B3NS
Variance 49.47 40.38 1.23 NS 35.76 1.38 NS
16 Number ) 3388 73 72
Mean 55.28 56.11 1.10 NS 54.77 49 NS
Variance 44.29 41.21 1.07 NS 71.22 1.74 #*
17 Number 3161 63 74
Mean 56.79 56.42 44 NS 56.70 1 NS
Variance 42.82 42.10 1.02 NS 41.73 1.11 N8
Female 15 Number 2860 54 57
Mean 48.43 46.68 244 * 49,37 1.09 NS
Variance 35.34 26.94 1.31 NS 42.28 1.20 NS
16 Number 3057 66 56
Mean 50.06 50.04 .03 NS 49.22 1.00 NS
Variance 35.70 34.63 1.03 NS 38.53 1.08 NS
17 Number 2881 66 38
Mean 50.60 49.24 1.68 Sugg 51.24 S2 NS
Variance 34.01 42.42 1.25 NS 58.29 1.71 **
DISCUSSION z B

The study by Neel and Schull® using a massive
volume of data is, as is generally known, the only
study that has been made on the genetic effects
of radiation on anthropometric measurements of
man, In their study no statistically significant
differences were demonstrated between the
offspring of the nonexposed parents and those of
the exposed parents in the anthropometric values
observed 9 months after birth, According to
published reports’® the parent-offspring corre-
lation using anthropometzic values at this
neonatal period is markedly lower than those
obtained on completion of growth, indicating the
great influence of environmental factors on
growth and development during childhood.

Taking this into consideration, the authors made
an analysis of anthropometric measurements of
children 15—-17 vears of age near the time of
completion of growth. In view of the reported
correlation between anthropometric values of

b oo SHRIE R T 1T B O SR 0 (R 0 R 2 1
+TEMEL, Mmorso, AL HBEMLL
Neel & Schullllc’)ﬁﬁ'ﬁfﬁ"f‘é—@%@"("ff)%. flkod
HETE, EERASMOTLEREHOTOHE
9/ IO & BB M LT HAY 2 L
bRkt HAERMOSHNEREMO A
BPHNGE TP RTRTHOMEBEMA VM T
FHE D FL I, MRIMORERTF LR
HEEOBEFAEVI LR EOMERE S5 12
EoTmoanTuwa,

FESRINHREZEEL T, BER THIEVISH
PLEITEZTTOFOSEMNEEEEBENLA. T0
SRNERE L EERoROES L OBICHBARE S
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TABLE 4B COMPARISON OF MEAN AND VARIANCE VALUES OR SITTING HEIGHT OF OFFSPRING
BORN TO EXPOSED FATHER AND NONEXPOSED MOTHER VS OFFSPRING
BORN TO NONEXPOSED PARENTS

#AB LHE - BEEREOFLAMNL LEHEREOTOEZOPHES L USRIE O

Parental Exposure
Offspring
Ttem Father> Nonexp. <] r1ad 1 or more rad
Test —————  Test
Sex Age Mother* Nonexp.  Nomexp. (1):(2) Nonexp. )
(n 2) 3)

Male 15 Number 3038 58 48
Mean 87.79 88.04 .54 NS 87.45 .T6 NS
Varjance 12.14 12.60 1.04 NS 9.17 1.32 NS

16 Number 3388 73 72
Mean 89.01 89.43 1.31 NS 88.94 20 NS
Variance 10.12 7.06 1.43 NS 10.37 1.03 NS

17 Number 3161 63 74
Mean 89.70 89.61 .25 N8 89.89 59 NS
Variance 8.51 7.91 1.08 NS 7.12 1.20 NS

Female 15 Number 2860 54 57
Mean 84.53 83.91 1.59 NS 84.49 .11 NS
Variance 7.67 8.15 1.06 NS 9.52 1.24 NS

16 Number 3057 66 56
Mean 84.84 84.44 1.17 NS 84.25 1.56 NS
Variance 7.17 7.88 1.10 NS 8.00 1.12 NS

17 Number 2881 66 38
Mean 84.76 85.02 T3NS 84.86 .19 NS

Variance 7.02 8.67 1.24 NS 10.74 1.53 *

offspring and parental age at time of birth,
this point was considered in the regression
analysis by using the mean values of weight,
sitting height, and chest circumference of
offspring of the nonexposed parents by the mid-
age of parents. The results of this regression
analysis presented hardly any statistically
significant relation (Table 2).
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Next, a comparative study was made of the mean
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and variance values of weight, sitting height, and fra ™

chest circumference of offspring of the non-
exposed parents and those of the exposed parents.
Very few of the differences between offspring
with only one parent exposed and offspring of
nonexposed parents were statistically significant.
Because exposure of the mother to A-bomb
radiation might demonstrate a greater genetic
effect, a careful analysis of offspring born to
exposed father and nonexposed mother and of
offspring born to exposed mother and nonexposed
father was made but no difference could be
demonstrated between the two.
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TABLE 4C COMPARISON OF MEAN AND VARIANCE VALUES OF CHEST CIRCUMFERENCE OF
OFFSPRING BORN TO EXPOSED FATHER AND NONEXPOSED MOTHER VS
OFFSPRING BORN TO NONEXPOSED PARENTS

F4C NEE - BHEEREOTLERL LIBREDTOMMOLIHME S L UNEE O R

. Parental Exposure
Offspring
Item Father> Nonexp. <1 rad 1 or more rad
Test Test
Sex Age Mother>  Nonexp.  Nonexp. (1):(2) Nonexp. (1):(3)
(1) ) 3)
Male 15 Number 3038 58 48
Mean 81.04 80.69 .54 N8 80.81 A5 NS
Variance 25.26 24.22 1.04 NS 21.88 1.15 NS
i6 Number 3388 73 72
Mean 83.19 83.11 .15 NS 83.19 001 NS
Variance 23.39 22.82 1.03 NS 36.90 1.58 **
17 Number 3161 63 74
Mean 84.76 85.08 53 NS 84.82 12 NS
Variance 22,61 22.53 1.00 NS 21.21 1.07 NS
Female 15 Number 2860 54 57
Mean 79.23 78.43 1.35 NS 79.92 1.15 NS
Variance 24,23 18.37 1.32 NS 2043 1.19 N8
16 Number 3057 66 56
Mean 80.52 80.71 .33 NS 79.50 1.65 Sugg
Variance 23.68 20.29 1.17 NS 21.31 1.11 NS
17 Number 2881 66 38
Mean 81.34 81.01 48 NS 80.80 .55 N8
Variance 22.96 30.04 1.31 NS 36.77 1.60 **

In almost all cases where the differences between
the offspring of nonexposed parents and those
with only one parent exposed were significant,
both the mean and variance presented a higher
value in offspring with only one parent exposed
than in those of nonexposed parents, but, as
stated earlier, very few of the differences between
the two were statistically significant. Thus, no
conclusion can be made from these data on the
genetic effect of maternal exposure, or on the
effects of radiation on the mean and variance
values.

Finally, analysis of data obtained from offspring
born to parents both exposed revealed that very
few differences in both mean and variance values
of weight, sitting height, and chest circumference
between the offspring of nonexposed parents and
offspring of parents both exposed were statisti-
cally significant by age and sex. Furthermore,
no specific tendency was observed in relation to
the combined dose of both parents.

10

T L RBBEOTL FROBHBEOT L0
M REABO SN ALBAIRELASFSEOL
HBEOTOHFMAL LEHBEOT LN LEG
THELGHEAERL AN, RIIBRETEL, @
BEHOBELAYRHNIEETE o4, LE
Fol, BHBOBEZMEHDR, 2V EHE
BEUPRECRETREROBE T3 205
EROSRERTIIERE2BLIILITELED 1.

BElz, AL LBBREOF»SAFLAEHD
ATy s, MBELERBEOTLEME LHEH
DFOERD - HloKE, EE, MEOTHE:
SEHEICHTAREMOZICIIE LAY FEHNER
ERADo T, FAAEOMHMNERIAST 28E
DEmMLBPES g d ol




RERF TR 5-78

TABLE 5A MEAN AND VARIANCE OF WEIGHT BY COMBINED EXPOSURE DOSE OF PARENTS

#5A WMBOMBMERNOHEEDTHES L UHEHE

Offspring

Radiation Dose in rad

Item Non-
d

SXPOSST <1 19 10-19 20-39 4099 100199 200+ ! OTMore

Sex Age rad
Male 15 Number 3038 368 140 68 39 41 2 32 342
Meandose 0.0 0.0 40 143 281 664 1395 3981 618

Mean 527 527 524 517 533 511 504 529 521

Variance ~ 49.5  49.8 549 359 492 449 272 343 456

16 Number 3388 419 172 90 42 59 27 30 420
Meandose 0.0 00 41 148 279 649 1341 4841  60.1

Mean 553 559 557 556 551 539 557 548 553
Variance 443 564 53.0 715 347 294 641 452  SL8

17 Number 3161 399 174 79 40 59 38 43 433
Meandoss 0.0 0.0 3.8 144 296 628 1345 3673  63.7

Mean s68 572 572 515 571 582 581 57.0 575

Variance  42.8  46.6 492 559 315 523 408 392 472

Female 1S Number 2860 435 146 64 45 52 5 32 374
Meandose 0.0 0.0 3.8 145 290 642 1385 4073 642

Mean 484 485 481 485 485 486 479 488 483

Varance 353 359 350 304 299 322 367 484 341

16 Number 3057 427 158 719 48 51 39 27 402
Meandose 0.0 0.0 42 147 279 622 1435 440.6  59.1

Mean 50.1 499 495 495 501 492 498 SO0.1 496

Variance 357  42.8 369 346 262 38.0 420 474  36.1

17  Number 2881 440 153 70 46 59 37 30 395

Mean dose 0.0 0.0 3.8 144 285 699 1287 4180 615

Mean 506 503 504 498 49.1 S5L1 499 507 502

Variance ~ 34.0  37.5 424 319 335 440 316 321 37.8

TABLE 5B MEAN AND VARIANCE OF SITTING HEIGHT BY COMBINED EXPOSURE DOSE OF PARENTS

# 5B FHOMEMBILN RSO FEE & & O iE

Radiation Dose in rad

Offspring Non-
Item exposed 1 or more
Sex Age < 1-9 10-19 20-39 40-99 100-199 200+ rad

Male 15 Number 3038 368 140 68 39 41 22 32 342
Mean dose 0.0 0.0 40 143 281 664 1395 398.1 61.8

Mean 878 879 877 877 882 87.0 87.7 88.9 87.8

Variance 121 112 106 9.3 9.3 9.3 11.8 8.3 10.0

16 Number 3388 419 172 90 42 59 27 30 420

Mean dose 0.0 0.0 41 148 279 649 134.1 484.1 60.1

Mean 89.0 89.2 893 890 B9.3 886 88.5 88.4 89.0

Variance 10.1 103 96 113 72 8.2 8.8 11.0 9.6

17 Number 3161 399 174 79 40 59 38 43 433

Mean dose 0.0 0.0 38 144 296 628 1345 367.3 63.7

Mean 89.7 899 90.1 904 B9.8  90.0 89.7 89.7 90.0

Variance 8.5 100 10.2 8.8 5.9 94 7.2 9.3 9.1

—-
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TABLE 5B Continued #t %

Offspring Radiation Dose in rad
Non-
Sex  Age oM ewposed o 9 1049 20-39 4099 100-199 200+ or more
Female 15 Number 2860 435 146 64 45 52 35 32 374
Mean dose 0.0 0.0 38 14.5 29.1 64.2 138.5 407.3 64.2
Mean 84.5 8438 84.7 85.0 84.8 84.7 84.4 84.1 84.7
Variance 7.7 7.6 7.5 7.2 8.1 8.9 5.8 8.3 7.6
16 Number 3057 427 158 79 43 51 39 27 402
Mean doss 0.0 0.0 4.2 14.7 27.9 62.2 143.5 440.6 59.1
Mean 848 849 84.6 84.6 85.0 84.9 84.2 84.8 84.6
Variance 7.2 7.0 9.4 5.7 7.3 5.7 8.2 9.3 7.8
17 Number 2881 440 153 70 46 59 37 30 395
Mean dose 0.0 0.0 38 144 285 699 1287 4180 615
Mean 848 85.1 848 846 847 843 85.3 84.9 84.8
Variance 7.0 69 8.0 7.2 6.6 5.6 9.5 11.3 7.7
TABLE 5C MEAN AND VARIANCE OF CHEST CIRCUMFERENCE BY COMBINED EXPQSURE
DOSE OF PARENTS
#5C MWHOMMEERNEHEOFZHEE & Uil
. Radiation Dose in rad
Offspring Non-
fem exposed <y 19 1019 2039 4099 100199 200+ L TTMOr
Sex Age rad
Male 15 Number 3038 368 140 68 39 41 22 32 342
Mean dose 0.0 0.0 4.0 14.3 28.1 66.4 139.5 398.1 61.8
Mean 81.0 81.0 80.8 80.7 80.9 79.7 80.5 81.5 80.7
Variance 25.3 26.3 26.3 17.7 239 28.0 13.3 20.7 23.0
16 Number 3388 419 172 90 42 59 27 30 420
Mean dose - 0.0 0.0 4.1 14.8 27.9 64.9 134.1 484.1 60.1
Mean 83.2 834 83.7 84.4 83.5 82.1 83.9 83.2 83.6
Variance 234 26.4 26.0 345 236 19.7 24.7 29.0 27.0
17 Number 3161 399 174 79 40 59 33 43 433
Mean dose 0.0 0.0 3.8 144 296 628 1345 367.3 63.7
Mean 84.8 85.2 85.3 85.2 85.5 85.3 86.4 86.0 85.5
Variance 22,6 236 217 208 238 321 23.2 229 23.3
Femaje 15  Number 2860 435 146 64 45 52 35 32 374
Mean dose 0.0 0.0 3.8 14.5 29.1 64.2 138.5 407.3 64.2
Mean 79.2 794 786 792 79.2 796 79.1 79.0 79,0
Variance 24.2 232 220 19.8  20.5 18.7 25.7 29.7 21.8
16 Number 3057 427 158 79 48 51 39 27 402
Mean dose 0.0 0.0 4.2 14.7 27.9 62.2 143.5 440.6 59.1
Mean 80.5 803 799 803 80.0 794 80.8 80.3 80.1
Variance 23.7 271 222 272 16.8 258 30.1 31.2 24.2
17  Number 2881 440 153 70 . 46 59. 37 30 395
Mean dose 0.0 0.0 38 144 285 699 128.7 418.0 61.5
Mean 81.3 81.0 807 807 80.2 820 80.6 80.9 80.8
Variance 23.0 23.5 291 28.3 19.0 29.7 16.9 15.0 25.6
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TABLE 6A COMPARISON OF MEAN VALUES FOR NONEXPOSED PARENTS VS <1 RAD PARENTS
AND NONEXPOSED PARENTS VS 1 OR MORE RAD PARENTS
#6A FAHELFRBPEOTLOAOMMEBIA 1 rad RO F & L UTH & L IEMRH
DT & MO MM A 1 rad LI EO T 0 Z81 % FE O R

Offspring Nonexposed vs <1 rad Nonexposed vs 1 or more rad
Sex Age Nonexp. <1 1ad Test Nonexp. 1 orIr:grc Test
Weight

Male 15 52.7 527 000 NS 527 52.1 1.551 NS
16 55.3 55.9 1.561 NS 55.3 553 .000 NS
17 56.8 57.2 1.108 NS 56.8 57.5 2.000 P<.05

Female 15 48.4 48.5 325 NS 43.4 48.3 311 NS
16 50.1 49.9 .598 NS 50.1 49.6 1.570 NS
17 50.6 50.3 963 NS 50.6 50.2 1.220 NS

Sitting Height

Male 15 87.8 879 539 NS 87.8 87.8 .000 NS
16 89.0 89.2 1.205 NS 89.0 89.0 .000 NS
17 89.7 89.9 1.201 NS 89.7 90.0 1.949 Sugg

Female 15 84.5 84.8 2.113 P<.05 84.5 84.7 1.318 NS
16 84.8 84.9 J130 NS 84.8 84.6 . 1.356 NS
17 84.8 85.1 2.229 P<.05 84.8 84.8 000 NS

Chest Circumference

Male 15 81.0 81.0 .000 NS 81.0 80.7 1.091 NS

16 83.2 83.4 756 NS 83.2 83.6 1.499 NS

17 84.8 85.2 1.554 NS 84.8 85.5 2.835 P<.01
Female 15 79.2 79.4 .B05 NS 79.2 79.0 774 NS

16 80.5 80.3 749 NS 80.5 80.1 1.534 NS

17 81.3 810 1.211 N8 81.3 80.8 1.853 Sugg

TABLE 6B COMPARISON OF VARIANCE VALUES FOR NONEXPOSED PARENTS V8 <1 RAD
PARENTS AND NONEXPOSED PARENTS VS 1 OR MORE RAD PARENTS
#6B MM LIEEEEOTE MEOMMBES 1 rad RO T HLIUVMB LD
EHBEOF L EEOEMNBER S 1 rad Ll Lo F 0 5 EE 0 18

Offspring Nonexposed vs <1 rad Nonexposed vs 1 or more rad
Sex Age Nonexp. <1rad Test Nonexp. 1 or;l;)re Test
Weight
Male 15 49.5 49.8 1.01 NS 49.5 45.6 1.09 NS
16 443 56.4 1.27 P<.001 44.3 51.8 1.17 P<.001
17 42.8 46.6 1.09 NS 42.8 47.2 1.10 NS
Female 15 353 35.9 1.02 NS 353 4.1 1.04 NS
16 35.7 42.8 1.20 P<.05 35.7 36.1 1.01 NS
17 34.0 37.5 1.1I0 NS 34.0 37.8 1.11 P<.05
e 4
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TABLE 6B Continued

o

Offspring Nonexposed vs <1 rad Nonexposed vs 1 or more rad
Sex Age Nonexps <1rad Test Nonexp. 1 mr::!me Test
Sitting Height
Male 15 12.1 11.2 1.08 NS i2.1 10.0 1.21 P<.001
16 10.1 10.3 1.02 NS 10.1 9.6 1.05 NS
17 8.5 10.0 1.18 P<.05 8.5 9.1 1.07 NS
Female 15 7.7 7.6 1.01 NS 7.7 7.6 1.01 NS
16 7.2 7.0 1.03 NS 7.2 7.8 1.08 NS
17 1.0 6.9 1.01 NS 7.0 7.7 1.10 NS
Chest Circumference
Male 15 25.3 26.3 1.04 NS 25.3 23.0 1.10 NS
i6 234 264 1.13 P<.05 234 27.0 1.15 P<<.001
17 226 23.6 1.04 NS 226 233 1.03 NS
Female 15 242 23.2 1,04 NS 24.2 21.8 1.I1 NS
16 23.7 27.1 1.14 P<.05 23.7 24.2 1.02 NS
17 23.0 235 1.02 NS 23.0 25.6 1.11 NS

TABLE 7A REGRESSION COEFFICIENT OF WEIGHT, SITTING HEIGHT, AND CHEST
CIRCUMFERENCE OF OFFSPRING BY PARENTAL EXPOSURE STATUS

RTA WHORBENERN O T ORE, K&, & X UREORREL

Offspring Nonexposed & Exposed Parents Exposed Parents
Sex Age Constant Slope Test df 5 Constant Slope Test df 4
Weight
Male 15 526 —.00155 532 NS 52.0 .00088 .327 NS
16 55.3 —.00181 .83 NS 55.2 —.00159 699 NS
17 56.9 .00198 966 NS 574 -.00033 225 NS
Female 15 48.4 .00053 533 NS 43.3 .00103 1.006 NS
16 50.0 —.00085 433 NS 49.6 .00120 1.106 NS
17 50.6 —.00039 177 NS 50.1 .00144 735 NS
Sitting Height
Male 15 87.8 00224 1.929 NS 87.6 .00283 2.406 Sugg
16 89.0 -.00157 1.846 NS 89.1 —.00201 2.314 Sugg
17 89.7 00019 146 NS 90.1 —.00141 1.970 NS
Female 15 84.5 —.00076 831 NS 84.8 -.00184 3.909 P<.02
16 84.8 —.00048 563 NS 84.7 00000 005 NS
17 84.8 00055 900 NS 84.8 00076 1.115 NS
Chest Circumference
Male 15 81.0 J00027 .182 N§ 80.6 00160 1.245 NS
16 83.2 —.00023 097 NS 83.6 —.00136 .551 NS
17 84.8 00429 2.590 P<.05 85.3 00244 2.571 Sugg
Female 15 79.2 —.00014 007 NS 79.0 .00073 116 NS
16 80.4 —.00087 410 N8 80.0 00114 .B55 NS
17 81.3 —-.00120 694 NS 80.7 00055 362 NS
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TABLE 7B REGRESSION COEFFICIENT OF WEIGHT, SITTING HEIGHT, AND CHEST
CIRCUMFERENCE OF OFFSPRING BY COMBINED DOSE GROUP

#7B WHOMNGRNOT OFE, EE, &£ UREBOERRRE

Offspring Nonexposed & Exposed Parents Exposed Parents
Sex Age Constant Slope Test df 5 Constant Slope  Test df 4
Weight
Male 15 49.5 —.06594 1.961 NS 46.8 —.05435 1.467 NS
16 44.3 —.01554 355 NS 44.7 —.01692 340 NS
17 42.8 —.00658 279 NS 48.8 —.02815 1.559 NS
Female 15 35.3 01202 586 NS 334 .02463 1.384 NS
16 35.7 01601 586 NS 33.9 02497 S10NS
17 34.0 —.00207 .072 NS 37.9 -.0173% 653 NS
Sitting Height
Male 15 12.1 -.01270 1.558 NS 10.2 —.00487 1.620 NS
16 10.1 —.00396 569 NS 9.3 .00034 051 NS
17 - 85 —.00084 077 NS 9.5 —-.00775 761 NS
Female 15 7.7 —.00316 895 NS 7.4 -.00179 °~ 487 NS
i6 7.2 .00207 196 NS 7.8 —.00157 JA39 NS
17 7.0 .00527 808 NS 7.2 00404 552 NS

Chest Circumference

Male 15 253 —.08500 5.238 P<.01 24.5 —.07835 3.781 P<C.02
16 234 00931 658 NS 25.5 .00270 195 NS
17 22,6 -00298 351 NS 220 00555 621 NS
Female 15 242 00322 181 NS 20.9 01946 2.229 Sugg
16 23.7 00823 321 NS 21.6 02135 965 NS
17 23.0 -.01988 1.237 NS 273 —.03511 2.642 Sugg
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