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EFFECTS OF IONIZING RADIATION ON THE SKIN
HIROSHIMA AND NAGASAKI
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INTRODUCTION

A search for the late effects of radiation in
the survivors of Hiroshima and Nagasaki has been
the primary mission of ABCC since its establish-
ment in 1947, Leukemia, cataract, microcephaly
in those exposed in utero, thyroid cancer, and
increased mortality have been established as late
effects of atomic radiation in survivors who were
within 1500 m of the bombs' hypocenters. As
for the skin, the extent of burns and keloid
formation received attention in early reports,'®?
but prior to 1964 no systematic, detailed ex-
amination of the integument of survivors and
their controls had been attempted.

From July 1964 to August 1966, examinations
of the skin were made on over 10,000 repre-
sentative survivors and other subjects in both
cities. Observations extended not only to specific
dermatological diagnoses but also to a wide range
of variations in texture and appearance of the
epidermis and its appendages. Semiquantitative
evaluations were attempted for such characteristics
as the color and temperature of the skin, the
number of nevi, and for the changes which are
commonly associated with aging, actinic radiation,
injury and response to injury, and X-irradiation,
in an effort to define the dermatological stigmata
of the A-bomb experience.

The present report, then, concerns a derma-
tological survey of a fixed sample of exposed
and nonexposed members of the populations of
Hiroshima and Nagasaki. Special emphasis is
given to aging phenomena, neoplasia, autonomic
dysfunction, and scar formation that might be
thought to represent atomic bomb effects.
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METHOD

Dermatological examinations were conducted as
part of the biennial screening of members of
the ABCC-JNIH Adult Health Study.®  This
sample of approximately 20,000 men and women,
survivors and matched control subjects, was se-
lected in 1958 from A-bomb survivors listed in
the survey conducted at the time of the 1950
National Census and from lists of representative
residents of Hiroshima and Nagasaki who were
not in these cities at the time of the bomb
(ATB). By 1964, the sample available for study
had been reduced by death and migration to
about 15,000, of whom 12,007 or 80% were
examined during the fourth cycle examination
of 1964-66.

The examination at ABCC included an interview
and physical examination, a standard chest
film, electrocardiogram, selected anthropometric
measurements, and routine testing of blood, urine,
and stool. In addition a serum cholesterol, serum
glucose level (1 hour after a 50g glucose
challenge), and wuric acid determination, serufh
protein electrophoresis, SGPT, rheumatoid factor
(latex agglutination), and other tests were per-
formed on each subject. Over 88% (10,650)
of the 12,007 received a dermatological evalu-
ation by one of three physicians.

Observations were recorded on a precoded form
(Figure 1) and included such general factors as
development and nutrition, skin color, and texture.
The form also provided for variations by ana-
tomical location, and for characteristics and pa-
thological changes peculiar to specific regions of
the body. There were multiple subgroupings;
for example, surface texture (fine, coarse, dry,
moist, etc.); complexion (light, dark, florid, pallid,
etc.); hair color (black, brown, red... gray 1-4,
etc.) and so on. For each choice that might be
made by the examiner, a number was available for
circling and there was always one for “other”
(i.e., other than the choice offered). Such
precoding made for a more uniform examination
from case to case, and gave the observer complete
control over the data as they entered the computer.

Specific dermatological diagnoses, confirmed by
the laboratory whenever possible, were further
coded according to a five-digit classification de-
veloped for the study from the International
Classification of Diseases.* Included in the coded
record were the interpretations of bacteriological
and fungal cultures, biopsies, and other laboratory
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tests. The occupation of the subject was uni-
formly recorded together with any associated
dermatological risks. Reports based on these
factors are in preparation.

The history of exposure to atomic radiation was
not known by the examiner at the time of
examination, although any person with a severe
flash burn was certainly suspect. Fortunately,
the majority of survivors are not scarred physically.
Because the exposure status was unknown fo
the examiner and because accidental burns and
other scars are common in the entire sample,
it is felt that no appreciable amount of observer
bias could have been introduced into the study.
The analyses were specifically adjusted for between-
city differences, including those due to the use
of different observers in the two cities.

The data gathered in these studies are the
recorded presence or absence of each of 303
specific dermatological characteristics in 10,650
members of the Adult Health Study® plus all
dermatological diagnoses of significance. In the
analysis, the entire sample has been used to
explore the influence of sex and age. In the
test for possible radiation effects the sample was
subdivided in two ways, by distance from the
hypocenter, and by estimated dose of radiation
received, The “zero-dose group” was further
divided into two parts: those in the city but
beyond 3000 m, where estimated doses were less
than 0.1 rad; and those not present In either
city ATB. The distribution of the dermatological
sample by city, sex, age and exposure status
is summarized in Table 1 and is shown in detail
in Appendix Table Al

The “T65D” system of individual dose estimation
presently used results from a cooperative effort
between ABCC and the Oak Ridge National
Laboratory (ORNL).® The dose estimates are
derived from calculation of the air-dose curves
for neutrons and gamma radiation considered
separately and modified by the formulae for
attenuation due to shielding, all provided by
ORNL. Individual shielding histories and scale
drawings made by ABCC show exact location
and shielding configuration ATB. The resulting
individual estimates of dose are subject to some
error, particularly in the range over 400 rad.
Most survivors who lack dose estimates were, in
fact, exposed in close proximity to the hypocenters
but with heavy shielding for which methods for
estimating attenuation are still being worked out.
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TABLE 1 DERMATOLOGICAL EVALUATION OF THE ADULT
HEALTH STUDY SAMPLE, DISTRIBUTION OF CASES BY
EXPOSURE STATUS, CITY, & SEX

# 1 AMAREEE SO LRI BRIRE,
Bith & & RIS A

Exposed ##%5

City Sex 0-200 tad 0 ud Nonexposed Total

i ki <3000 m >3000 m EHRE i

Hiroshima Male 58 1132 657 661 2450

ES Female % 2109 1185 1126 4420

Total Bt 3241 1842 1787 6870

Nagasaki Male E 463 377 315 1155

el Female +# 707 477 440 1624

Total i 1170 854 755 2779

Both Cities Male # 1595 1034 976 3605

i fi Female +# 2816 1662 1566 6044
Of the survivors included in this study 100] ET2HBIETFTRIGTHL. ABEEOHBRE D,
or 9.4% were so situated that estimated doses 00L&+ 4 b5 0.4 %3l rEis HE+ 52k 50 &

could not be calculated. Thus, 10,650 persons S e S JAb . Sup i Tty
were available for analyses not involving the BRI BRIWT LWk, LS ST, TOHERSNHR
T65 estimated radiation dose, but only 9651 BEALDE: L2WERIIEOTIZI, 608 & 8HRIZT 3

for analyses that use the dose estimates. ZEHTEDN, WBMEERE MV SR TIEI5140

As an added complication the quality of radi- SRR
ation differed between the cities, being largely
gamma radiation in Nagasaki and a mixture of EHICHEMAEZ LI, MHROEESTTOMTE S
gamma rays and neutrons in Hiroshima. Dose Twur, Thbh, ERENOBEEEL L TH YRk
estimates have been studied from the viewpoint : ;

of acute radiation symptoms and other radiation HRTHY, EROZREA v B EF AR T
effects in the survivors of both cities® with the . MATOWEEIH1T 5 BMERP 7 Do st sk
conclusion that either the radiation air-dose curves EORMASHEGRESRI LA S A, BRELTE,

for Hiroshima are too low relative to Nagasaki _
or else the relative biclogical effect of neutrons e f""mi

exceeds one. B, ELEFNEPEFORSEYEHDRN 1
KEVDY, DELELELTHI.

Without doubt there are uncertainties about the

dose estimates which may never be resolved.

It is generally believed, however, that the dose HERBMHEIoWTE, BhehzavweBhbhalks

estimates as they now stand classify survivors BAMEERSNLL LML TES., Lo L Rd S,

rather accurately in the relative consideration of BEOEEHREE, 2UARROEN LD t{'-l’—fﬁr'-xa)
dose received, whether low, medium or high. P s : a0
Lo, BEUBCLOFHEMMIIEZ ZBGE, 2%

L (s B —. b it R o VA,
Two other factors complicate the study of radi- VEFELESBRE LT 5 e —i #1% adlic

ation effects. One is that distance is related

to what mighi be classified generally as urban- EAIC IO BERA RS ORET IR L TWS,
rural differences. For example, persons exposed Polaie EEE&ﬁ“—ﬂ’ét:ﬁ?ﬁiti’ﬁ%k DR 51 5%
at 3000 m or beyond are more likely to have i &
been, and still to be, farmers. Presumably such EHFELTWAZETH S, & 2 1F, 3000m LIE TH



subjects are exposed to the actinic radiation of
the sun more than those in occupations typical
of city workers. The second complication derives
from effects of the A-bomb other than radiation,
Blast and heat, for example, are closely associated
with radiation dose and effects in a given indi-
vidual cannot always be separated from the
effects of radiation, although pressure and thermal
effects extended farther and were of importance
at greater distances from the hypocenter.

Statistical Analysis

The analysis was designed to determine which
of the dermatological diagnoses were correlated
with the age of the patient, and, as a separate
question, which were correlated with the estimated
radiation dose.

For each of the 303 recorded characteristics,
statistical tests were made to assess the evidence
that those with that characteristic were either
older or younger as a group than the sample
as a whole. Further tests were made of the
evidence that the prevalence of the characteristic
either increased or decreased with increasing dose.

Before the analyses were made there were obser-
vations selected as important or of interest and
others not so prejudged but which might be
of interest if the analyses revealed a relationship
to age or radiation exposure. The comparisons,
therefore, were classified according to the re-
lationships that were considered important prior
to the study. With respect to age they are
46 in number (indicated by an asterisk in Table
A2) and are summarized in Table 2. Those
of special interest with respect to radiation number
34 (of which 29 are indicated in Table A3}
and are summarized in Table 3; the remaining
5 were observed in insufficient numbers to test
for possible radiation relationships.

Although no other formal analyses were under-
taken, the data were also assembled by distance
from the hypocenter and by diagnosis as well
as by city, sex, and 5-year age groups. Through
such tabulations certain statements can be made
about the prevalence of such findings as scars,
for example, or pigmentary defects in the popu-
lation as a whole. These data will serve as the
raw material for further analyses. They are of
special value in that they are derived from a
truly comprehensive dermatological survey of a
population unselected for dermatological com-

BLUAEERIRRLBAAELBECBb- TV ELEF AE
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u.ﬁmdtuﬁwﬁw§$&%%&ww LoTws
BEESOREIIECETREY, BOMy 5 EHEECE
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TABLE 2 AGE RELATED CHARACTERISTICS GIVEN A PRIORI CONSIDERATION
R2 HHAULHEBELENZA-ERICMHES 2 B

SKIN TEXTURE - wrinkled, atrophiec, xerotic (senile)
EHO &S L, EEE, £RE(E M)
SKIN COLOR - light, mottled, speckled
EROH S MG, B, RS
HAIR COLOR - gray 1—-4, white
Bom HE1—4, BE%
EYE COLOR - Lightened
HiEgo ol L
NEVI AND
PIGMENTED LESIONS — intradermal, junctional, compound nevi, melanotic
By L UrERENRE freckle, ephilides, lentigines
BN, Mo, MOWERE, 3= EiiE, X, 3¢5
VASCULAR LESIONS —  senile hemangiomata, senile purpura
it EAEMER, & AR
MISC. LESIONS — seborrheic keratoses, epithelial tags, neurofibromata
FOLNIHEE Belmtk i, L oiaahs, metmaem
ACTINIC CHANGES - senile elastosis
Bk 1k E AR AR R
ARCUS SENILIS
ES |
EDENTULOUS MOUTH
15 5

TABLE 3 RADIATION RELATED DERMATOLOGICAL CHARACTERISTICS
GIVEN A PRIORI CONSIDERATIONS

#3 HS5HUHEESMZ RS EIZHGES 3 HHEFAIEE

TEXTURE — atrophic, dry

1 AT, st

PIGMENTATION — mottled, speckled, patterned, hyperpigmentation
fEEE BES, (h#Es, BERIE, @aRnEms
HAIR COLOR -  lightened, gray 1-2, gray 1-4, white
BoE M, AB1-2, BBl -4, BO%
EYE COLOR - lightened

Roas L

SCAR FORMATION - keloid

IR T o4k

TELANGIECTASIA —  both coarse and fine

EARE iR Mk s 28 5 iR

ELASTOSIS

) A
NEOPLASTIC CHANGE
MR E




plaint. The prevalence of specific diagnoses and
interrelations among observations will obviously
be of interest but were ignored in the present
study.

Comparisons by Age. The null hypothesis with
respect to age held that the age distribution
of those subjects having a given characteristic
would not differ from that of the remaining
subjects. Under this hypothesis, selecting subjects
on the basis of the characteristic is equivalent
to selecting them randomly from the sample,
at least as far as age is concerned. There were
differences in age distribution among the four
city-sex classes; since the characteristics could
not be assumed to be independent of city and
sex, each group was tested separately. The results
of the four tests were then combined to form
a single test, using five rules of combination
of increasing stringency. This subject is further
discussed in the Appendix together with a detailed
description of the procedure which was employed.

Comparisons in Terms of Radiation Dose. In
order to investigate possible relationships between
the dermatological observations and the radiation
dose received ATB, the sample was classified in
terms of estimated dose (T65D) and location
ATB. Eight groups were defined, those receiving:
(1) 200 rad or more; (2) 90-199 rad; (3)
40-89 rad; (4) 10-39 rad; (5) 9 rad or less,
but within 3000 m of the hypocenter; (6) those
exposed at 3000 m or more, and thus receiving
a negligible dose; (7) those not in Hiroshima
or Nagasaki ATB, thus nonexposed; and (8)
those whose dose is unknown. The composition
of the exposure groups differ with respect to
sex, age, and city. A cross-classification by city,
sex, and 5-year age group was, therefore, made
and an adjusted contingency table analysis used.’
For convenience in this analysis the number of
dose groups was limited to five. The groups
deleted were 5, 7, and 8.

In this study the altemative of particular interest
is that of increased or decreased prevalence of
the given condition with increasing dose. For
such cases Mantel,® Cochran® and others have
suggested tests based on a regression statistic.
Thus the data were first regressed on a variate
defined by whether the group was under or
over 3000 m, and then the residuals were regressed
on estimated median doses for the groups. The
methodology of these and other techniques is
discussed elsewhere.'®

M-t THEL 6, BIIMEFSE. BEOBKO
HELSLIUREREAMOMEMEFEIHS »IZAKS 5 4
OThAEA, BRETRIASIZEALAR VI EIZLA.

FRICLBHEE., —EOHFEEAETAINREOENS
iz, BoodfFothi@dbaswiw ) ERICMT
AREERHEABEALA. ZORMOL LT, ThFH
OFHEIIRSWTHRFLERT L1, 2454 LY
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WomiciiEsachs, L Ihs oL, #h
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oL TREVHEEEINET LI KSR RSO
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Bl Bt s 215 2%; (2090— 199 rad ; (3)40—89 rad ;
{4) 10—39rad ; (5) 9 rad LI FOMEH T 3224, Bl
HiA 53000m LIFg 2w =% (6) 3000m LIE THEL, L
Ao THBEEIIZSC RO, (TERBCIEREE -
BEB-owAE RS, LEA-TIHEHEESE, BHERD
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Contingency table analyses were done for all
characteristics with a total frequency of five or
more observations in the exposure groups used
in making up the table, or 152 analyses in all,
Table A3 contains the observed and expected
frequencies corresponding to the five exposure
groups, plus p-values for the statistics for the
distance-based contrast, and for trend among the
four higher dose groups. For reasons of brevity
and convenience, these two p-values will be
referred to as p-distance and p-dose, respectively.

Evaluating the evidence presented by these p-values
is not a straightforward problem. For one thing,
the interpretation must depend to a large extent
on what is already known about the dermatological
phenomenon under discussion. Scars, for ex-
ample, need not necessarily be attributed to radi-
ation, but are more likely ascribed to other
A-bomb effects such as burn and blast injury.
More critically, the interpretation must be based
on the pattern given by the two p-values, rather
than on either one alone. For example, if the
p-distance is extremely large or small, but differs
markedly from the p-dose, the most likely expla-
nation is not in terms of radiation dose, but
rather is in terms of urban-rural differences or
perhaps other A-bomb effects. Such a pattern
could conceivably occur if an effect were pro-
duced by radiation at low dose levels but masked
at high levels, but this is inconsistent with
available knowledge of the biological response
to radiation. An extreme value of the p-dose
would suggest, in the absence of other expla-
nations, a dose relationship, and would in par-
ticular be consistent with the notion of a response
that occurs mainly at high dose levels, even if
p-distance were not in the significant range. On
the other hand similar, extreme, but not neces-
sarily highly significant, values of p-distance and
p-dose would be consistent with a dose response
that occurred at all dose levels and that increased
with increasing dose.

We have, then essentially two tests based on
the pattern of p-values: a test for urban-rural
differences or A-bomb effects other than radi-
ation based on p-distance alone, and a test for
dose relationships based on p-dose. The p-distance
test compares those at distances within and beyond
3000 m ATB, while p-dose tests whether the
prevalence increases or decreases with radiation
dose.

The analyses described above were repeated on
the same tables after removing the data on
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persons aged 20 years or more ATB. This
increased the likelihood of detecting any radi-
ation effects which may have occurred mainly
in persons exposed prior to maturity. Total
frequencies and p-values are given in Table A3
for 100 items having 5 or more occurrences in
the tables restricled to the vyounger subjects.

Before turning to the results of the tests it
should be noted that when a study involves
a large number of comparisons, it is natural to
consider them in groups, as for example when
all comparisons are reviewed to see which ones
are significant at the .05 level. Clearly, the
more comparisons involved, the more likely it
is under the null hypotheses that some extreme
p-values will occur by chance. For example if
100 comparisons are made, we can expect five
of them, on the average, to be significant at
the .05 level even if all of the null hypotheses
are true, and, in fact, it is almost certain that
at least one will be significant at the .05 level
by chance alone. Thus the argument is weak
that all of the 100 comparisons that turn out
to be significant at the .05 level indicate real
departures from their respective null hypotheses.
On the other hand, the probability of at least
one chance rejection out of 100 independent
tests at the .0001 level is .01, so the same
argument for comparisons significant at the .0001
level carries considerably more weight.

RESULTS
Comparisons by Age

The data support the validity of the commonly
accepted signs of aging. Wrinkling, atrophy,
senile dryness, mottling, speckling, and elastosis
of the skin, graying of the hair, arcus senilis,
the appearance of lentigines, seborrheic keratoses,
epithelial tags, senile hemangiomata, among others,
were more commonly found in older age (Tables
A2 and A4) and tended to increase in prevalence
with increasing age (Figure 2). Junctional nevi
and compound nevi, on the other hand, tended
to be associated with younger age groups (Tables
A2 and A4). Contrary to expectation, evidence
for an age relationship with respect to ephelides
was not strong, They appeared to be associ-
ated with a younger age group only among
women, giving an overall p-value of .025 for
a “few” freckles but a non-significant value for
“many’. It is possible that a sex-specific age
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effect may exist, and freckled mothers are truly
more prevalent than freckled grandmothers,

The spotty depigmentation of the skin (mottled,
speckled) associated with advancing years may
be analogous to the loss of color in crown and
body hair generally that usually begins with just
a few hairs and progresses. There appeared to
be no difficulty in detecting either spotty
depigmentation of the skin or gray hair despite
a previous caution that graying of the hair loses
its power as an indicator of aging because hair
dyeing by both sexes in the older age groups is
so commonly practiced in Japan.'* We queried
every subject on this matter, encountered no
reticence, and usually obtained confirmation of
our clinical impression of dyed or not dyed.
Even when dyed, the degree of graying of the
hair according to our scale of 1-4, or white,
could be estimated from root inspection.

Statistical Analysis

The results of tests for age relationships are
summarized in Table A2. Found there are fhe
frequencies of occurrence of each characteristic,
the significance level, the direction of the ap-
parent shift in the age distribution for each
city-sex group, the results of the combined test
and the direction of the apparent age shift
resulting from this test.

Of the 46 preselected age comparisons, only 6
failed to achieve significance by the Ileast
stringent of the combining rules (see Appendix),
and one relationship was not subjected to the
combined test since it appeared in only one
city-sex group. Of the 39 tests that did achieve
significance, 18 did so by the most stringent
rule, with 8, 8, 2 and 3 respectively falling
under the other rules in decreasing order of
stringency. It is unlikely that many of these
results are purely chance occurrences.

Of the remaining 286 comparisons not designated
as being of particular importance, 61 were not
tested, 30 because no cases were found and
31  because cases were found in only one
city-sex group. Of the remaining 225, the null
hypothesis was rejected by rule (5) for six com-
parison, and by rules (4), (3), and (2) and (1)
for 5, 24, 9 and 6 further comparisons, re-
spectively. The probability of at least one chance
rejection at level .00037 out of 225 independent
tests is .079, so it seems likely that all rejections
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by rules (3), (4), and (5) represent real age
relationships. Even for rule (2), although the
probability is good that a small number would
be rejected at this weaker level by chance alone,
it is unlikely (p=.051) that more than three
such rejections would occur, in contrast with
the nine observed, so it is reasonable to regard
these nine relationships as established by the
data. However, the number of rejections by
rule (1) is hardly larger than the number ex-
pected by chance, and these six relationships
cannot therefore be regarded as proved.

In short, the characteristics which meet the test
imposed by rules (3), (4), or (5) can be said
to exhibit an age relationship in the direction
indicated, whether or not the characteristic was
among those chosen on prior grounds. An
abstract of these data, giving the 69 such charac-
teristics, with numbers in the sample and the
direction of the shift, can be found in Table A4.
Representative groupings are presented in Table 4.
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TABLE 4 AGE RELATED DERMATOLOGICAL CHARACTERISTICS

# 4

R ICBIE S B THAY

SKIN TEXTURE -

wrinkled, atrophic, xerotic (senile)

EWaE S Lh, E&, ki)
PIGMENTATION— mottled, speckled

@ FE A B, ohEEAT

HAIR COLOR - gray 1-2, gray 3-4, white
Bom AE1—2, AR3I—4¢, AR
NEVI AND

PIGMENTED LESIONS -
HEHFIUAERE
VASCULAR LESIONS -
AL A

MISC. LESIONS -
FOboRE

ACTINIC CHANGES -

H s v

5 A AL,

senile elastosis
& AR ) A

melanotic freckles, lentigines
A7 = v HEREE,
senile hemangiomata, senile purpura
&P LN
seborrheic keratoses, epithelial tags, neurofibromata
I PLEARE, PRARARAERT

435

AR

Those characteristics considered prior to analysis
to be a significant reflection of aging were, for
the most part, age related by the most stringent
rule used (5). Several of these (Table A4) are
presented in Figure 2.

The a priori selected comparisons that were not
significant were few and tended, for the most
part, to be defined in terms of the extreme
or marked occurrence of phenomena whose less
extreme manifestations were statistically sig-
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nificant. “Many intradermal nevi”, “many com-
pound nevi”, “many ephelides”, “many epithelial
tags”, and “many neurofibroma”™ were not sig-
nificant while the *““few’ categories of the same
phenomena were associated with significantly
older ages. For all except neurofibroma, these
significant findings would have remained had the
“few” and “many” categories been combined
for testing.

Data for the remaining preselected comparison
of light eye color offers no support to the
clinical impression of a decrease in eye pigment
with age. The contrast observed between a
natural eye and a prosthesis said to have been
color matched at an earlier age belie the data.
If the iris does lighten with age, the effect is
not demonstrable by a study of the present
type. A longitudinal study providing observations
on the same subjects at two or more widely
separated points in time might be a better choice.

A melanometric study by reflectance meter of
the Hiroshima subjects of this study, which will
be reported on separately,’?> showed a highly
significant trend toward lightening of the skin
with increasing age among females, but not
among males. The observation of “light com-
plexion™, on the other hand, gave significant
test values for Hiroshima males (p=.01) and
Nagasaki females (p=.10) but not for the other
two groups; the combined p-value was .025.

Other characteristics found to contrast between
older and younger age groups may reflect differ-
ences in age of risk, such as with acne, or in
occupational patterns (whether suntanned or not),
in medical and health practices (moxibustion,
vaccination, and BCG scars), or even in social
and environmental changes that have occurred
in the last few decades.

Sex Related Changes

In Figure 2, the prevalence for successive 5-year

age intervals is plotted separately by sex and
city for 1[4 selected characteristics,. Each of
these characteristics was found, by the most

stringent rule used (5), to be significantly as-
sociated with age and was also among those
selected as important prior to analysis., Seventeen
such comparisons appear in Tables A2 and A4,
but since some represent different degrees of
the same phenomenon, the following were com-
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bined: lentigines (few) and (many); seborrheic
keratoses (few) and (many); and gray hair 1-2
and 3-4, to which white hair was added for
completeness.

For all phenomena plotted, prevalence varied
almost linearly with increasing age, although
this is not necessarily implied by the criteria
for inclusion in the figure (in fact, gray hair
1-2, when plotted separately, does not show
this relationship since it is most prevalent among
middle-aged persons). There is a sex difference
in the appearance of these phenomena. For
example, the prevalence of hair graying, mottled
skin, speckled skin, and arcus senilis tends to
be greater among males, and that of lentigines,
wrinkled skin, atrophic skin, senile dry skin,
senile elastosis of the face, and being edentulous
tend to be more prevalent among females. These
impressions are supported by two-sided sign-tests,
pvalues less than .10. No such clear differences
appear for seborrheic keratoses, senile hemangioma,
and senile elastosis (neck).

The phenomena of aging which appear at a
younger age in men, hair graying and those
pigmentary changes of the skin that we might
call skin graying, are reflections of melanocyte
malfunction. By contrast the aging phenomena
of wrinkled, atrophic, =xerotic skin with senile
elastosis which appear earlier in women reflects
changes in the ground substance. This sex differ-
ence in the early manifestations of aging would
not be expected to extend to seborrheic keratoses
or senile hemangiomata. Senile elastosis of the
neck, a characteristic of “weathering”, may lose
out as a herald of early aging in the female
since it can also reflect actinic damage to which
the male is more prone by reason of increased
exposure to the elements.

Exposure Group Comparisons

The evidence for scar and pigment change as-
sociated with bumn and injury agrees closely with
the history of exposure, as would be expected.
Scars of all types, related to the A-bombs, were
present in 1418 of the exposed subjects, Of
those scarred, 249 (17.5%) were evaluated by
the examiner as being of considerable cosmetic
significance. = The scars were produced in a
number of ways, the most characteristic resulting
from the blast and intense heat, but others
caused by falling timbers and shattering glass.

The pattern of the flash burn was modified
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by the differential absorption of the color and
kind of clothing worn, as well as by the
shielding provided by various structures or people.
It was possible in a large number of cases to
reconstruct the postural attitude of the subject
to the hypocenter. These observations served
as the basis for a recent report on the effects
of spleen shielding.'®

The flash or thermal burns were further modified
by lacerations from falling objects, by bone
fractures, by secondary infection, then subse-
quently by the development of hypertrophic
scars and keloids, and perhaps years afterward,
by surgical repair and graft. Commonly the
scars were tatooed with fine particles of foreign
matter such as dirt and glass.

Table 5 contrasts the atrophic scar with the
keloid or hypertrophic scar by prevalence ac-
cording to the patient’s sex, distance from the
hypocenter, and city of location. As might be
predicted, the prevalence is greater in the more
proximally exposed. Yet even in those beyond
3000 m there were 60 scarred patients in
Hiroshima, 8 in Nagasaki. The discrepancy
between cities is impressive, even allowing for
the differences in total sample size (7308 in
Hiroshima vs 3342 in Nagasaki). Presumably it
reflects the contained effects of the Nagasaki
bomb provided by the mountains that surrounded
the Urakami hypocenter. It supports the general
impression that there are fewer scarred survivors
in Nagasaki.

DHELLTETVAIHRMOBE L URBEIC L 2RIRDE
ZE-THERR o7 2LOMEBIIEVTIE, 2RI
FOBOHIIHT 3 FADKRNLERLIB/HRT 2287
Efo. ZHOOBEE, BRERODRIZMET 3 8ED
REDOHEBEL L k.

BB E S I2HE TWI L 238, BiF, kB, o5
WTEERBER LU Y04 FORE, BLUFZ0#EI2
BAEMER B LRI E -T2 ORBRIED - .
—fElEchsOEEIZE, tHIUF72085 08y
D A EVAA TV,

£SO, HREOE, BLMH» S OHES L URBSE
BUCEAFHEMWILE r o4 F, 723 0E % mEO R
ErlEL2b0THs. FHREBD, HEIZFEERE
BEZTZERTHA. LALEHFS, 3000mLEORIES
DHEIZT 6, KBTS, BETSEOEHLO & 35
i, MO @R E O (KE73085 B3342) oz
EVHELELTE, BEOHAZEOMIIB YA 0%
REVEDOTE-L. 2RI, EBOREBOMEY, Mk
OBLHEIRDE N E>THEAbDSRAEZ L ER
Byzsortlhity., ZORBZEE IS THEE
DHLBEIRESF LRV E ) BT RE BT 280
TH3.

TABLE 5 PREVALENCE OF BOMB RELATED SCAR ACCORDING
TO EXPOSURE DISTANCE, SEX, & CITY

#5 RIBUIMEEIIBEORE . WIEERE, L UEman
) Hiroshima £ Nagasaki et
Male % Female % Male % Female * Total
<1400m >1400m <<1400m ~>1400m <1400m >1400m <<1400m >1400m il
Scars <10 cm 91 46 158 103 46 38 101 37
B >10cm 99 126 139 212 29 27 28 50
Hypertrophic and 9 12 13 24 5 6 6 13
Keloid
EEfELFryo s K
Total 199 184 310 339 80 71 135 100 1,418
2t
Total in Group 771 1,858 1,276 3,403 374 1,019 580 1,369 10,650
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To define the cicatrix of trauma and burn, the
persistence of foreign bodies and the lingering
hypertrophic response to past injury do not
describe completely the A-bomb scar,

In the area of burn and its periphery, pigmentary
aberrations range from the total depigmentation
of the scar to hypopigmentation and hyper-
pigmentation, The hyperpigmentation may occur
in a mottled distribution or be coarsely peri-
follicular. A Dbarely perceptible perifollicular
darkening was occasionally seen in areas of skin
shielded by clothing located apart from obvious
scar and sometimes in those who bore no
recognizable scar.  Such perifollicular hyper-
pigmentation presumably results from a stimulus
to the melanocytes concentrated in the hair
follicle itself, analogous perhaps, to the pattern
of repigmentation seen in vitiligo. The pheno-
menon was found to a significant degree in
those who were exposed and were scarred but
also in those who were free of apparent scar.

Within the higher dose groups, the prevalence
of many of these characteristics decrease with
increasing dose, presumably due to the survival
benefits of shielding. With respect to radiation
effects, the evidence for bomb effect is less
impressive. There are somewhat equivocal indi-
cations that hair graying, at least in its mildest
and most extreme forms, increases with increasing
dose. To be really convincing there should be
a suggestion of a similar trend for “intermediate™
graying, and there is none. However, two out
of three classes of gray hair did increase with
increasing dose. Similarly senile elastosis of the
face was significantly more prevalent in the
higher dose groups among those less than 20
at exposure but failed to show a trend with
increasing dose among older persons.

There is evidence of urban=rural differences with
respect to telangiectasia, with greater prevalence
in those exposed beyond 3000 m, and an
increasing trend with increasing dose among those
with 10 rad or more for fine telangiectasia of
the arms, but not for the others. Since there
is the possibility of one or more chance rejections
of true null hypotheses this should be taken
as suggestive, rather than substantial, evidence
of a dose relationship for telangiectasia. It may
also underscore the fact that both solar and
A-bomb radiation can cause vascular change
represented by telangiectasia.
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The Analyses

Table A3 contains a summary of comparisons
with respect to radiation. Tables A5 and A6
further summarize Table A3 by presenting items
with significant p-distance and p-dose values, and
significant contingency table analyses. Of the
35 items preselected as being of special interest
in terms of radiation or other A-bomb effect,
contingency table analyses were conducted on
29 that had five or more cases in the five dose-
distance classes used. The analysis of the sub-
sample aged 0-19 ATB included 19 of those items.

The five observations which define A-bomb scars
and appear in Table A3 were expected to be
more prevalent among those closer to the hypo-
center, corresponding to the range of effect of
blast, flash and heat.

Patterned pigmentation and hyperpigmentation
which are associated with burns, but may be
stigmata of radiation were expected to vary as
A-bomb scars, The other 22 previously selected
items, known to be related to X-irradiation, aging,
or actinic radiation, were inspected for an increase
in prevalence with increasing dose.

As expected, A-bomb scars, patterned pigmentation,
and hyperpigmentation were more prevalent in
those exposed under 3000 m, giving highly sig-
nificant values of p-distance for all but hyper-
trophic A-bomb scars less than 10 cm in diameter,
whose relatively low (.925) value of p-distance
is explained by the fact that only five cases
were observed, all under 3000 m. It is interesting
to note that although p-dose was also extremely
high for atrophic A-bomb scars less than 10 cm
in diameter, it was quite low, usually in the
range signifying a decreasing trend with dose,
for the remaining six items. A plausible ex-
planation is that chances for survival were enhanced
by shielding from effects of blast and flash for
persons close enough to the hypocenter to receive
appreciable radiation doses, and therefore, a
survivor chosen from among the higher dose
groups would be less scarred or pigmented than
a survivor with a relatively low dose.

Significant (greater than .95) values of p-dose
were found for only two of the remaining
previously 22 selected items, gray 1-2 hair {p-dose
= .951) and fine telangiectasia of the arms (p-dose
=.969). However, a pattern among the two
p-values indicative of an increase with increasing
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dose was also noted for white hair (p-distance
=953, p-dose=.,931).

Since 1.1 significant values of p-dose at the .05
level would be expected by chance alone out
of 22 separate tests, this evidence is not particular-
ly impressive; however, the evidence for hair
graying is somewhat more so since two of the
three classes of gray hair showed increases with
dose. Also, these two items are mutually ex-
clusive (a person cannot have both white hair
and gray 1-2 hair) and therefore negatively
correlated, so that in terms of chance occurrences,
the simultaneous appearance of increasing trends
for both these itmes is less likely than for an
uncorrelated pair of items. Against this must
be set the result for the intermediate stage of
graying, gray 3-4, which gave a rather low value
of p-dose (.295). A table for all manifestations
of hair graying combined would not give a
significant value of p-dose.

The result for fine telangiectasia of the arms
pertains to one out of six items defined in terms
of coarse or fine telangiectasia for different body
sites that might be expected to be positively
correlated. More striking were the low values
of p-distance, indicating greater prevalence among
those exposed beyond 3000 m, for coarse
telangiectasia of the face (.0001), and fine
telangiectasia of the face (.0062), neck (.0007)
and arms (.043), Thus there is a fairly strong
indication of an wurban-rural difference, easily
explainable in termis of exposure to the sun,
and a weaker suggestion of an increase with
increasing dose among the higher dose groups
for fine telangiectasia of the arms.

Eight of the nine cases of light brown eye
color were in the four higher dose groups,
giving a fairly high value of p-distance (.976)
but the distribution was not suggestive of a
trend with dose (p-dose=.580). The results for
the remaining eleven items, defined in terms of
skin dryness, atrophy, senile elastoses, mottled
and speckled skin, brown hair, pterygium, and
benign neoplastic changes were consistent with
the null hypotheses of homogeneity among the
distance-dose groups with respect fo these items.

The analyses based on those aged 0-19 ATB for
the selected items did not result in markedly
different p-values from those obtained in the
analyses for all ages. The only exception was
senile elastosis of the face, which was significantly
more prevalent in the four higher dose groups
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(p-distance = .985) but with no evidence of
increasing trend with dose (p-dose=.393). If
there is a true age-specific A-bomb effect here,
it is apparently not increasing with increasing
dose.

The nonselected items are of less interest, and
it is likely that a few significant p-values are
due to chance alone. One would expect around
six significant values of p-dose and six of p-
distance by chance alone in the all-ages analyses,
and about four each from the analyses on those
aged 0-19 vyears ATB, even if there were no
real differences,

Indications of increased prevalence in those ex-
posed beyond 3000 m (i.e., p-distance less than
.025) were found for coarse skin texture,
suntanned or sunburned skin, intradermal nevi
(few), senile purpura, moxibustion scars (many),
vaccination scars, BCG scars, dyshidrosis of the
feet, and moderate varicosities. Indications of
increased prevalence within 3000 m (p-distance
greater than .975) were found for junctional
nevi (many). Significant values of p-dose were
not found for any of these items. In the 0-19
ATB subjects, but not for all ages combined,
dark complexion was more prevalent in those
exposed at distances over 3000 m; and many
compound nevi (5 cases), marked hairiness of
the arms, and moderate tatami callus were more
prevalent in those exposed at distances under
3000 m, again with no trend with dose.

Certain of these patterns seem plausible in terms
of urban-rural differences. The findings with
respect to coarse skin texture, sunburn or suntan,
and dark complexion are comnsistent with the
hypothesis that those exposed beyond 3000 m
tend to experience more exposure to sun and
weather; the findings on moxibustion, vaccination,
and BCG scars may indicate differences in rural
medical care and practice; even the results for
senile purpura, varicosities, dyshidrosis of the
feet, and tatami callus may correspond to occu-
pational differences with trauma and foot im-
mersion playing a significant role.

Indications of increasing trend with dose based
on p-dose and/or p-trend were found for
maldeveloped physique, atrophic scars not A-bomb
caused, cutis marmorata (of the legs and of
other areas excluding the extremities), diffuse
baldness, viral infections other than viral vesicles,
and moderate tatami callus. Similar indications
for those aged 0-19 years ATB, were found for
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the presence of more than 50 moxibustion scars,
male pattern baldness, and seborrheic dermatitis.
Decreasing trends for the analyses on all ages
were indicated for cafe au lait spots, pigmented
lesions of the lips, and deformed extremities,
but no decreasing trends were found when the
analyses were rtepeated on only those aged
0-19 ATB.

It is not unlikely that some of these results
are due to chance alone, or if real, are due
to some factor that is only fortuitously as-
sociated with radiation dose. The finding for
maldeveloped physique, for example, does not
hold for the analysis of those aged 0-19 ATB,
for whom an effect on physical development
might seem plausible, Similarly, there appears
to be no explanation for the decreasing trend
(p-dose =.01) observed for deformities of the
extremities unless we suggest that the crippled
found it harder to escape the firestorm after
the bomb. For pigmented lesions of the lips
and cafe au lait spots we can only wonder if
they are masked by overall darkening or lightening,
The increasing trends observed for cutis marmorata
of the legs and areas excluding the extremities
are not easily ascribable to radiation -effects,
unless we postulate some autonomic imbalance.
The increased prevalence of viral infections might
suggest some lowered host resistance.

As for the increasing trend in tatami callus,
explanations might be sought in sociological
differences but perhaps, more interest of in an
abnormal response to stimulus through fibroblastic
activity akin to hypertrophic scars or keloids.
In this way it can be linked to nonsurgical
scars, even atrophic scars which show an
increasing trend with increasing dose among the
four higher dose groups. Nonsurgical atrophic
scars, causally unrelated to the A-bomb, although
generally more prevalent among those exposed
beyond 3000 m (but not significantly, p-distance
= .079), tended to increase in prevalence with
increasing dose among those closer to the hypo-
center (p-dose=.984). A radiation effect in
terms of the healing mechanisms of the skin
might be postulated, injuries to persons having
received a higher radiation dose being more
likely to leave scars,

The results for diffuse baldness,
baldness, and, to a lesser extent seborrheic
dermatitis of the scalp are intriguing in view
of the somewhat equivocal results obtained for
hair graying. Hair graying and baldness, ac-

male pattern
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knowledging that one is a more general phenome-
non than the other, are both associated with
aging, and both involve the hair follicles. It
is interesting that these are the only so-called
aging phenomena for which indications have been
obtained of an increase in prevalence with
increasing dose, either for all ages combined or
only those aged 0-19 ATB.

Age and Exposure

The question of an interrelationship between
aging and radiation dose is of particular interest
to this study. The two manifestations of hair
graying (gray 1-2 and white, but not gray 3-4)
cited above provide the only instances of increased
prevalence with increasing dose and increasing
age among those items selected a priori for age
and dose comparisons, Reverse findings with
respect to age and dose in the preselected items
were not observed. It is conceivable that an
examination of all items with respect to age
comparison results and p-dose, perhaps using
less stringent restrictions for p-dose, would show
a pattern inconsistent with independence between~
the two results.

Table 6 contains a cross-classification of the 152
items tested for dose effects with respect to
p-dose (>>.900, <100, and between these two
values) and the age tests (significantly older,
significantly younger, NS). Only 13 items gave
both significant age comparisons and extreme
(>.900 or <.100) values of p-dose. Using Fisher’s
exact test of independence for the 2x2 table
in the wupper left-hand comer, against the
alternative that p-dose tends to be high for items
tending to occur in older persons, and low for
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items tending to occur in younger persons; the
p-value is a nonsignificant .20, While all the as-
sumptions of the Fisher Exact Test are not met
by this table since the separate items are not
statistically independent, it nevertheless seems
clear enough that there is no strong association
between the values of p-dose and the results
of the age test.

Table A7 presents additional detail regarding the
cross-classification of age and exposure relationships.

Neoplasia

Malignancy of the skin was observed in only
one of the 10,650 subjects examined, a 73-year-old
farmer who had been exposed at 3430m, a
distance at which the maximum A-bomb radiation
dose has been estimated as less than one tenth
rad. The clinical impression of Bowen’s squamous
cell carcinoma of the skin of the posterior
thorax was supported by histopathological ex-
amination.

In a second instance, malignant change was
suspected clinically in an ulcerated area of X-ray
damaged skin. The patient, a 40-year-old woman
who had not been exposed in 1945 had received
X-ray therapy for eczema 8 years before the
Hiroshima A-bomb. The skin over the knees,
of the popliteal area and of the hands showed
extensive roentgen damage. Biopsies and the
tissue removed at the time of surgical replacement
grafts revealed the changes  characteristic of
roentgen dermatitis with squamous cell dysplasia
but no frank malignant change., The patient
has since developed a malignancy of the breast
(1968).

A search of the records of our own Pathology
Department in Hiroshima and Nagasaki produced
four other listings of skin cancer in the original
population sample of 20,000 (see Method). Three
had died before the initiation of our study.
Case histories were reviewed from available
biopsy and necropsy tissue and notes. One was
a 69-year-old man exposed at 3450 m who died
of extensive anaplastic metastatic carcinoma
without establishment of the primary. In
addition the patient had a squamous cell carcinoma
of the skin of the forehead, considered an inde-
pendent lesion by those, including Dr. Walter
Lever, who reviewed the slides. The second
was a 36-year-old man exposed at 3450 m who
died with metastatic squamous cell carcinoma,
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the purported original lesion having been excised
from the skin of the occiput 18 months ante-
mortem. The third patient, a 53-year-old man
exposed at 620 m, developed an ulcerated area
near the left ocular orbit in 1952, the left eye
having been enucleated in childhood. The ulcer
failed to heal and an eroding tumor was diag-
nosed as squamous cell carcinoma in 1961, 5
months antemortem. A fourth patient exposed
at 1611 m is alive and well, A squamous cell
carcinoma was removed from his right hand
3 years before the dermatological examination.
At that time, and as recently as July 1968,
there was no evidence of recurrence or the
appearance of other malignancy. Detailed case
reports appear elsewhere,'*

DISCUSSION

In a radiation exposed population that has in
the past shown a 13-fold increase in leukemia’®
and an increased prevalence of cancer of the
thyroid,”® lung,!? and breast,'® the manifest
absence of malignancy in the organ most proxi-
mally exposed makes one pause. The integument
that encloses us is a remarkably resistant organ
indeed. It might be argued that we have looked
for malignancy too soon, but if we hold with
Cannon'® “that in 80%-85% of those having
X-ray burns, a skin cancer will develop in 20-25
years” we are right on time. The data of
Lazer and Cullen?® also confirm this timeliness,
showing an average of 19.4 years from the
last X-ray treatment to the recognition of tumor.
If skin malignancies related to the Hiroshima
and Nagasaki A-bombs are to develop, it would
seem that they should be presenting now.

A counter argument that an intense radiation
may have induced tumor earlier and that the
susceptible succumbed before the onset of our
study is challenged by experimental radiation
carcinogenesis. In contrast to the induction of
similar tumors by hydrocarbons where cancer
may appear if treatment is intensive, the induction
by radiation does not seem to undergo the
comparable extreme foreshortening with intensi-
fication of the dose. Rather there is observed
a somewhat long succession of destructive and
proliferative tissue changes which eventuate in
cancer., Even if latency were not characteristic,
it would be unlikely that doses which ranged
from less than one to several hundred rad would
cease to evoke new lesions. Add to this the
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usual prolonged duration before consultation
commonly observed with basal cell carcinoma
(3% and 5 years in two different series),?!:?
and we must conclude that if malignant change
of the skin had been or was being evoked by
the A-bomb experience at least one case should
have been found in our highly exposed population.
None was. In fact, in our sample of 10,650
there was only malignancy of the epidermis.
The patient, a farmer, was exposed at a distance
of 3430m from the hypocenter, receiving an

estimated radiation dose of much less than
one rad.

Support from the literature concerning the
propitious time of our examination, and the

failure of our studies to disclose malignancy,
does not preclude the possibility of its develop-
ment in the future. The changes of atrophy,
hyper- and hypopigmentation, are present, even
occasionally ulceration where there has been
scar and contracture. Superficial telangiectatic
change is not very apparent, however, and the
deep vessels show little in the way of fibrotic
thickening. Although some would regard changes
in vessels and connective tissue incidental®® there
are others who underscore the role of local
environmental conditions in the induction of
malignant change in regenerating cells, The dermis
may well play a dominant role in determining
whether or not cancer will develop in regenerating
epidermis. A dermis with few stigmata of radi-
ation change, whether wrought by actinic or
X-irradiation, would not be expected to be associ-
ated with an excessive production of epidermal
malignancy.

We must agree, then, with those authors24:2%

who affirm the safety of the skin exposed to
small amounts of X-irradiation, even if it is gamma
radiation in one dose. However, when we reflect
on the very real increase of other malignancies
in our population, we realize that the resistance
of skin to the damage of ionizing radiation may
be a very poor measure of the resistance of the
organism as a whole, The armor may be quite
intact but have admitted the lethal ray to a more
sensitive target. Any evaluation of the long term
effects of superficial X-ray therapy cannot be
limited to the skin therefore but must extend
to the prevalence of other malignancies within
the same population and even to chromosomal
aberrations, all of which may be considered the
direct damage of the skin-safe dose.
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But malignancy is not the only effect of radiation.
Since the turn of the century there has been an
awareness of the similarities between late radiation
dermatitis and senile skin.?® Moreover, the phe-
nomenon of radiation-induced life shortening has
been reported to be heralded by various manifes-
tations of premature aging. 20.26-28 It is not
surprising, therefore, that the integument of the
exposed populace of Hiroshima and Nagasaki should
show some evidence of age-related change that can
be associated with radiation dose. It is surprising
that the changes are limited to hair graying, and
senile elastosis of the face.

The increased prevalence of gray hair with increas-
ing radiation dose was the strongest dose-related
observation made. Hair graying in the Japanese
and presumably in others is a continuing phe-
nomenon of ever-increasing prevalence from child-
hood to senescence. In a study of the Japa-
nese from ages 5 to 92 by Terada, 2° the initial
appearance of gray scalp hair increased sharply
after age 30 in males, 35 in females and extended
rapidly after age 55 or so. All in his series of
3985 were gray by age 69. In our study the
sharp rise in prevalence of male grayness came at
about age 40, in females at about age 45.

Of importance in our present study was the in-
creased prevalence of white hair in the exposed
survivors. It might be argued that the increase
is not a manifestation of aging per se but a direct
effect of the radiation experienced in 1945 upon
a susceptible hair follicle, Since maximum resulis
are achieved in the telogen or resting phase of
the hair cycle, >® the dose dependent effects
would have been scattered throughout the scalp
hair where at any given time 10%—15% of the
hairs, or even more, may be quiescent.>’  With
time the normal graying of advancing years would
have been additive. The implication of an elevated
base of residual graying from the 1945 experiences
does not obtain for our study, however, for there
is a lack of gray hair in our exposed sample who
are under 25 years of age, From a base compa-
rable to the control population the prevalence
of gray hair increases sharply with succeeding
5-year-age spans, and more sharply in the exposed.
Further evidence against a residual base of gray
hair rests in Liebow’s 1950 report of A-bomb
survivors with epilation who recovered “with
ultimate restifution of the hair in its former
abundance, color, and texture.”?

The uneven hyper- and hypopigmentation of se-
nescent skin is a commonly observed phenomenon.
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Characteristically it is mottled and quite different
from the perifollicular hyperpigmentation that was
noted apart from obvious burn or scar, and which
occasionally occurred in a distinctive pattern. The
increased prevalence of such perifollicular pigmen-
tation in the exposed was found at significant levels
in both sexes and cities at all ages. Rather than
an age effect, it presumably reflects a response to
a stimulus on the part of the melanocytes
clustered at the hair follicle. Thorium X topically
has been known to provoke pigmentation in a
reticulated®?® occasionally analogous perifollicular
pattern, With the significantly increased prevalence
of patterned pigmentation among those exposed
within 3000 m, but decreasing with increasing
dose for these persons, we can presume we are
observing a specific A-bomb effect of heat or
flash, but apparently not a radiation effect.

SUMMARY

The present report is an attempt to define the
effects in the skin of the A-bomb experience in
terms of the commonly accepted response to
radiation—tumor, aging, and scar with the ex-
pression of such effects more fully described in
the context of pigment aberrations, and vascular
changes both functional and anatomical. To
summarize all observations, the dermatological
stigmata of A-bomb exposure as experienced in
Hiroshima and Nagasaki include scars, various pig-
mentary changes including gray hair and vascular
phenomena, but not neoplasia. Thermal and blast
effects are most clearly seen in the record of scar
and pigmentary patterns whereas radiation changes
that are strictly dose related are more difficult
to isolate and identify, There is considerable
evidence for a dose effect upon graying of the
hair and for the increased prevalence of senile
elastosis of the face among young persons, and
such vascular aberrations as telangiectasia and cutis
marmorata among the four groups most heavily
exposed, Malignancy of the skin has not been
a significant finding.

STATISTICAL APPENDIX

Assessing Strength of Evidence from Many Signifi-
cance Tests

The p-values for the data presented in Tables A2
and A3 provide objective criteria for assessing
the strength (or weakness) of evidence that re-
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lationships to age or radiation exposure exist.
The evidence against a particular null hypothesis,
evidence that there is a relationship between the
prevalence of a given dermatological condition
and age or exposure, will be strong if the proba-
bility of obtaining a set of data as extreme or
more extreme is small. For example, evidence
for a frend in prevalence with increasing radia-
tion exposure would not be deemed strong for
a value of p between .025 and .975 (Table A3).
This corresponds to a level .05 test of the null
hypothesis of no radiation relationship versus the
two-sided alternative of an increasing or decreasing
trend in prevalence with increasing dose.

The rules outlined above are appropriate for con-
sidering comparisons one by one. When a study
involves a number of comparisons, however, it
is natural to consider them in groups, as for
example when all comparisons are reviewed to
see which ones are significant at the .05 level.
Clearly the more comparisons involved, the greater
the likelihood, under the null hypotheses, that
some extreme p-values will occur by chance, If
100 comparisons are made, we can expect five
of them, on the average, to be significant at the
.05 level even if all of the null hypotheses are
true and, in fact, it is almost certain that at least
one will be significant at the .05 level by chance
alone., Thus the argument is weak that all of
the 100 comparisons that turn out to be significant
at the ,05 level indicate real departures from their
respective null hypotheses. On the other hand,
the probability of at least one chance rejection
out of 100 independent tests at the .0001 level is
.01, so the same argument for comparisons sig-
nificant at the .0001 level carries considerably
more weight.

Calculations of the probabilities of one or more,
two or more, etc., chance rejections at a given
level in a number of independent tests of true null
hypotheses are used in our analysis to provide
a rough perspective for viewing the results of the
statistical tests on the data. The assumption
of independence, while surely not true, is made
because of ignorance with respect to the inter-
dependencies that exist.

One further distinction must be made when con-
sidering these data. Recall that there are observa-
tions that were selected as important or of interest
before the analyses were made, and there are others
not so prejudged but which might be of interest
if the analyses revealed a relationship to age or
radiation exposure. It is proper to judge the
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previously selected comparisons singly and also
in the context of the relatively small group
of similarly selected comparisons; the remaining
contrasts should be evaluated in the larger context
of the entire group. The comparisons, therefore,
were classified according to the relationships that
were considered important prior to the study.

Combining Tests

The null hypothesis with respect to age held that
the age distribution of those subjects having a
given characteristic would not differ from that
of the remaining subjects. Under this hypothesis,
selecting subjects on the basis of the characteristic
is equivalent to selecting them randomly from
the sample, at least as far as age is concerned.
There were differences in age distribution among
the four city-sex classes, and since the charac-
teristics could not be assumed to be independent
of city and sex, each group was tested separately.
The two-sample, two sided Kolmogorov-Smimov
test which was used is sensitive to shifts in age
distribution in which the selected sub-group is
younger or older, as a group, than those remaining,

The results of the four separate tests were sub- -

sequently combined according to the rules given
below to form a single test.

Five rules were specified, rejection by any given
rule implying rejection by all less stringent rules.
These five rules are presented in the following
table in terms of the minimum number of
significant individual comparisons required for
each rule. Note that the significance level of
the test depends on the number of groups with
observations of the relevant condition, and
conclusions necessarily apply only to these groups.
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Rules for Combining Independent Comparisons in a Single Test
WY DWERE—oOHEICHEST 3 o0kl

Minimum Number of Significant

Significance Level of Combined Test,

Rule Comparisons at Levels* Given Observations in

il ZRAEF T AL SRERO RN ARCHLTHEOREAR L THA L A0 f Bk
01 .05 .10 4 Groups # 3 Groups # 2 Groups 3

(e8] 0 0 .025 .014 .005

) 0 2 or 3 .0069 .0036 .0013

(3) 2 or 3 or .00037 .00017 .00005

4) 3 or 4 0000017 .00000025

(5) 4 .0000000013

* All comparisons must correspond to age shifts in the same direction.
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Regression Analysis and Contingency Tables

Mantel,8 Cochran,’ and others have suggested
the use of tests based on a regression statistic
chosen for its increased sensitivity to a particular
form of deviation from the null hypothesis.
In this study, the alternative of particular interest
is that of increased or decreased prevalence of
the given condition with increasing dose. Ac-
cordingly, a regression statistic on dose was de-
fined initially. While the analysis was in progress,
it was pointed out to the authors that the
factor of distance, which is closely related to
dose, is also related to what might be classified
generally as urban-rural differences. A regression
based on groups | through 4 alone should be
relatively free of this factor. An equivalent
procedure was used, in which the data were
first regressed on a variate defined by whether
the group was within or beyond 3000m, and
then the residual data were regressed on estimated
median doses for the groups. The methodology
of these and other techniques is discussed
elsewhere. Since the composition of the ex-
posure groups differ with respect to sex, age,

10

and city, cross-classification by city, sex, and
S5-year age group was made and the Mantel-
Haenszel” adjusted contingency table analysis
was used.

Contingency table analyses were done for all
characteristics with a total frequency of five
or more observations in the exposure groups

used in making up the table, or to 152 analyses
in all. Table A3 contains the observed and
expected frequencies corresponding to the five
exposure groups, plus p-values for the statistics
for the distance-based contrast, and for trend
among the four higher dose groups.

Most tests of the null hypothesis of homogeneity
among groups were made against two-sided
alternatives — i.e., that of increased or decreased
prevalence among those exposed within 3000 m,
or that of an increasing or decreasing trend with
increasing dose. For items selected in advance
as being of special interest, and about which
hypotheses of radiation or exposure effect are
entertained, it is proper to test against one-sided
alternatives. In the case of the 29 items selected
here, these one-sided alternatives are that preva-
lence is greater among those within 3000 m
from the hypocenter ATB, and that prevalence
increases with increasing dose. Accordingly, sig-
nificant values (at level .05) for p-distance and
p-dose are defined as anything greater than .950
for these comparisons.
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APPENDIX TABLES
& =

TABLE Al DISTRIBUTION OF DERMATOLOGICAL STUDY CASES
FROM THE ADULT HEALTH STUDY SAMPLE BY
EXPOSURE, CITY, SEX, & AGE
FHA1 MABBEHEEMRMICL D AHEBRE: B, iU

A B 1 B A A RE OO A

Age ATB Exposed ##% Nonexposed Total
B R 200+ 90-199  40-89  10-39 0-9 rad 0 rad EME &t
rad rad rad rad <3000m >3000m
Hiroshima Male K3 5
0-4 16 & 5 19 1 28 24 97
5-9 12 9 8 18 6 26 28 107
10-14 19 14 17 27 52 60 53 242
15-19 60 46 39 40 23 125 111 444
20-24 7 5 12 12 5 26 34 99
25-29 8 18 13 poy e P 13 50 59 183
30-34 7 19 18 39 16 64 59 222
35-39 11 33 27 38 1L 80 73 273
40-44 15 29 26 41 12 72 75 270
4549 22 21 32 44 19 66 74 278
50-54 13 15 14 16 11 37 42 148
55-59 5 3 2 7 3 15 19 54
60+ 1 3 3 4 4 8 10 33
Total @t 196 217 216 327 176 657 661 2450
Nagasaki Male &i§ %5
0-4 17 6 3 7 0 23 14 70
5-9 11 10 9 9 1 23 18 81
10-14 19 19 12 4 0 65 33 152
15-19 37 30 18 8 0 55 62 210
20-24 10 11 6 2 0 17 19 65
25-29 13 17 4 4 0 29 34 101
30-34 20 14 6 10 0 42 37 129
35-39 13 10 4 8 0 33 33 101
40-44 16 20 6 7 0 40 34 123
45-49 12 3 7 1 31 23 81
50-54 5 0 1 0 15 7 33
55-59 2 1 0 4 1 9
60+ 0 0 0 0 0 0 0 0
Total it 173 147 e 68 2 377 315 1155
Total Male % & i 369 364 289 395 178 1034 976 3605
—
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TABLE # Al

Age ATB : Exposed #M# Nonexposed Total
R 200+  90-199  40-89 1039 09 rad 0 rad B &t
rad rad rad rad <3000 m >3000 m

Hiroshima Female L& 4

04 19 6 13 26 10 42 33 149
59 15 10 9 28 10 37 40 149
10-14 30 23 35 43 28 85 78 322
15-19 33 41 52 76 53 174 173 602
20-24 40 47 59 90 44 166 163 609
25-29 30 28 43 75 34 125 110 445
30-34 24 39 52 79 27 109 104 434
35-39 32 29 46 103 33 121 135 499
40-44 32 37 58 99 29 134 115 504
45-49 28 23 42 77 27 107 97 401
50-54 12 10 14 30 .~ 16 48 42 172
55-59 5 4 7 19 7 25 19 86
60+ 2 3 1 11 2 12 17 48
Total # 302 300 431 756 320 1185 1126 4420

Nagasaki Female &8 +«

0-4 11 11 5 5 0 21 15 68
5-9 15 9 8 9 0 30 36 107
10-14 29 24 8 17 1 77 74 230
15-19 78 72 20 10 0 111 82 373
20-24 41 39 14 8 0 71 79 252
25-29 28 21 13 14 0 46 41 163
30-34 18 10 9 16 0 34 29 116
35-39 17 8 9 11 0 26 26 97
4044 14 16 10 9 0 31 28 108
4549 12 6 4 5 1 16 12 56
50-54 7 7 1 4 0 14 13 46
55-59 0 2 1 0 0 0 5 8
60+ 0 0 0 0 0 0 0 0
Total # 270 225 102 108 2 477 440 1624
Tgtgl Female 572 525 533 864 322 1662 1566 6044
%(;tej Both Sexes

Bhhit 941 889 822 1259 500 2696 2542 9649
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TABLE A2 RESULTS OF COMPARISONS WITH RESPECT TO AGE
FA? HERCoOLTOhREORE

Test Results on City-Sex Groups: Number of Cases,

g€

Coded Characteristic g OfK%ﬁgz%Eéiiﬁgie,Sf;}?st%c\;ame = A‘ppa.rent Shift Significance Level
B Wil MBS BRERE: HREN, RAXOHD, BLee. Dist utthveral Tost
Kolmogorov-Smirnov $ it P i ERGHICEITD EHEO A B AR HE
1
HM HF NM NF
Total Sample &% 3 2629 4679 1393 1949
General Appearance  #RE&)5HE

Development and Nutrition $E# & & U5 B K18
Endomorph kT 1 +NS 3 +NS§ 0 2 +NS NS
Mesomorph I 34 T 19  +.05 5 +NS§ 32 +.01 3 _NS Younger ## .0070
Maldeveloped SR 15 +NS 15 —NS 1 +NS 3 -—NS NS
Obese BEL i 50 +NS 383 —.05 21 —~NS 157 -NS NS
Cachectic B 10 ~NS§ 14 —.05 1 -.10 0 Older @ 014
Other 2ot 33 #NS 79 +NS O 0 NS

Color and Texture-Surface & &H (k%)
Coarse &5 5 —NS§ 19 —NS§ 1 —NS 2 —.05 NS
Fine & A 13 -.10 65 —-.01 0 1 +NS Older 014
Dry §E 4 T 179 -.01 641 .01 15 —NS 19 ~.01 Older .0000017
Moist i 6 —NS 11 —-.10 1 +NS 2 ~NS§ NS
Oily itk 10 ~NS§ 1 +NS 0 NS
Scaling ERHE 16 -.01 20 -.01 4 -NS 5 -=NS§ Older .00037
Wrinkled** LbdEun 105 -.01 381 —.01 9 -.01 23 -.01 Older .0000000013
Smooth hah b 2 -NS 9 .05 0 0 NS
Thickened e 1 9 .01 29 -.01 2 -10 0 Older .00017
Atrophic** -3 i 97 -.01 281 —-.01 5 -.01 6 —.01 Older .0000000013
Senile Dry** T 50 —.01 19 —01 8 -0l 18 -0l  Older .0000000013
Other 2o 19  +NS 64  +NS 1 .10 0 NS

Complexion e
Light** ERS 86 —.01 % 1 —NS 3 —NS§ 7 -.10 Older .025
Dark B 165 +N§ 200 —NS 2 —NS§ 1 —NS NS

H = Hiroshima KM% ; N= Nagasaki B ; M=Male % ; F= Female % ; N§ = Not Significant ##T %12,
**Comparisons picked before analysis as being important for a prori reasons. GgMBEHETHEEL Lo L L TEFMIZRER S A2 RBAR



TABLE # A2

Test Results on City-Sex Groups: Number of Cases,
Sign of Maximum Difference, and p-value of

9¢

- ; e Apparent Shift Significance Level
Co.ded (' mm_mmm s 7 - MK‘?"?O?T;O; fsgzlri?; ?‘.t;': Is?: j)‘“ﬂ?’} 5, ﬁpAge Dist. ‘%? Overall Test
J- FEhowt Kolmogorov-Smirnov # ito P SR EITE EREO N EREE
T HH 1 7
HM HF NM NF
Florid B 17 ~NS§ 27 +NS 9 —-.01 7 ~NS§ NS
Pallor i fl 9 —NS 31 —-N§ 1 —NS 2 +NS§ NS
Sallow 8 37 —NS§S 23 —NS§S 5 —~NS§ 74 —.05 NS
Erythematous FL B4 15 —.10 28 +.10 10 —NS§ 7 —NS NS
Mottled** # 101 -.01 77 -01 41 —o01 12 -0l  Older .0000000013
Speckled ** T EE 313 —.01 254 —.01 214 -.01 109 -.01 Older 20000000013
Suntanned-Sunburned Fl o — 1 e 314 —.10 139 —.01 277 —-.01 62 -.01 Qlder .0000017
Senile Depigmentation P g 25 +NS 96 +.01 1 +NS 0 NS
Hair Color Baom
Brown #HA 12 +.01 106 +.01 0 2 NS Younger .00017
Blonde pdl= 0 0 0" 0 Not Observed #i% 24
Red Fta 0 0 0 0 Not Observed
Gray 1-2%% 81 —2 626 -.01 1072 -.01 304 -.01 166 —.01 Older .0000000013
Gray 3-4%* A43—4 549 —-.01 655 -.01 219 —.01 153 -.01 Older 0000000013
White** LR 61 -.01 95 -.01 0 0 Older .00005
Other (Dyed) rTomipn e 36 -0 595 -0l 0 0 Older .00005
Eye Color o
Blue HE 1 -NS 0 0 0 Insufficient Data ¥ # £ 2
Hazel e S ! 7 —~.05 19 -NS 35 +NS 16 +NS NS
Other (Light Brown)** T oMM RE) 12 +NS 7 -.10 0 0 NS
Pigment Aberrations mER N _
Patterned HLER AR 219 —NS 400 +NS 65 —NS 64 -NS§ NS
Diffuse 8 2 +NS 4 +NS 3 +NS 0 NS
Hyper i % 204 —NS 449 +.05 58 +NS 62 ~N§ NS
Hypo g 103 -.01 85 -.01 S —NS 5 +NS Older .00037
Absent-Total B — 4 0 0 0 1 —.10 Insufficient Data
Absent-Partial o — 5 2 -—NS 3 -.05 5 —NS 3 +NS NS
Absent-Congenital o — A 0 1 +NS 1 +NS§ 0 NS
Absent-Acquired wm—H R 0 1 NS 3 NS 4 —NS NS
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_ TABLE % A2

Test Results on City-Sex Groups:

Number of Cases,

Sign of Maximum Difference, and p-value of
Kolmogorov-Smirnov Statistics

Apparent Shift

Significance Level

Coded Charaeteristic : 3 _ in Age Dist. of Overall Test
e LR sk o T el WA B S SBEDE EAL
W3 7§ i
HM HF NM NF
Other 201k 3 -NS 4 -NS 2 -NS 0 NS
Pigmented Nevi and Related Lesions 388 & & CFBERAT 2
Epidermal (few) (b #) 154 -NS 244 NS 1 -NS 2 -NS NS
£IE (many) (&80 10 -NS 7 -NS 0 0 NS
Intradermal (few)** (%) 155 —NS§S 285 —NS 150 -.01 236 =01 Older 00037
E4g) (many)** (% #) 13 NS 6  +NS 1 -NS 1 -NS NS
Junctional (few)** (4 1036 +01 1668 +01 940 +01 1311 +0l  Younger .0000000013
E e (many)** (%80 66  +.01 58  +.01 15 +.05 9  +NS Younger .00037
Compound (few)** {7 %) 668 +.01 1086 +.01 441 +NS 642 +.01 Younger 0000017
T (many)** (g ) 7 -NS 16  +NS 6 —NS 2 +NS NS
Hutchinson’s Freckle (one)** (. o) 42 -.01 96 -.01 ',0 1 ~NS Older 00017
Hutchinson B (foyyar () 26 —.01 43 -0l 0 0 Older ,00005
(many)** (£ ) 0 -.05 0 0 Insufficient Data
Mongolian Spot (one) (=~} 6 +NS 12 +NS§ 1 +NS§ 1 +NS NS
Wk AR (few) (2 #0) 0 0 0 0 Not Observed
(many) (%) 0 0 0 0 Not Observed
Blue Nevus (one) f) 32 +NS 89 NS 18  #NS 39  +NS NS
HERE  (two) () 17 -NS 21  +NS +NS 1 +NS NS
(many) (28#) 0 0 0 0 Not Observed
Nevus of Ota (one) iy 2 —NS 9 +NS 0 1 —.01 NS
o B (few) (8 0 3 —NS 0. 0 Insufficient Data
Ephilides (few)** () 357 -NS 1366 +.10 11 -NS 139 +01  Younger 025
hE (many)**  (gpu 46 -NS 187 +10 2 -10 8 +NS NS
Lentigines (few)** (%) 410 -.01 999 —01 352 -.01 516 —.01  Older .0000000013
BB (many)** g 80 -01 174 01 56 —01 52 -.01 Older .0000000013
Café au lait (ome) (——) 102 +05 174 +01 100 +05 178 +05 Younger .0000017
V7T BER (few) (D) 26 +NS 44 NS 15 +NS 12 -NS NS
(many) (%#) 0 3 -NS 1 -NS 1 +NS§ NS




TABLE # A2

Test Results on City-Sex Groups: Number of Cases,
Sign of Maximum Difference, and p-value of

B¢

Coded Characteristic Kolmogorov-Smirnov Statistics Apparent Shift Significance Level
G bR Wik - MBS A RERE: HREN, RAEOHT, g DAst ik vecall Test
Kolmogorov-Smirnov # 3@ P i EWTHIIEITS LM O B ok
A B8
HM HF NM NF
Other (one) (12} 20 +.01 22 NS 0 NS
T (few) (b #) 1 +NS 3 NS 0 0 NS
(many) (£4) 0 2 +NS 0 0 Insufficient Data
Nevi > lcm in diameter AFHEE > 1 em 107 +NS 179 +NS 58 +NS 78 NS NS
Vascular Nevi, etc. AT R &
Araneus AR 33 +.10 32 +NS 5 -NS 4 +NS NS
Flammeus AR 45  +NS 33  +NS 11 —=NS 9 NS NS
Vasculosus 5 AR 8 +NS 9 -NS§ 0 1 -.14 NS
Cavernous il # AR 9 -NS 6 +NS 2 +NS 4 NS NS
Senile Hemangioma** & A i I 334 -.01 437 —.01 319 -.01 396 —.01 Older .0000000013
Senile Purpura** E AL 12 -.01 16 -.01 7 NS 6 -.01 Older .0000017
Other ot 4 +05 8 -NS 2 +#NS 4  +NS NS
Miscellaneous Lesions Associated with Texture and Pigment S ®H &I UERCMEL ~HOEE
Seborrheic Keratosis (few)** (2 #) 355 -.01 505 -.01 120 -.01 113 -.01 Older .0000000013
B A 1 £ (many)** (%) 138 -01 8 —01 15 01 9 —01  Older .0000000013
Epithelial Tag (few)** (4 %) 73 -.01 84 —.01 56 -.01 54 -.10 Older 0000017
EEATE  (many)** (22) 16 -NS T =NS 4 NS 5 NS NS
Neurofibroma (one)*# (—) 16 -.05 24 -.05 12 -.01 7 -.01 Older 0000017
MERME  (foy)*s (D) 9 —.01 3 NS 3 =08 0 Older 0034
(many)** (%% 15 +NS 3 —NS 6 +NS 0 NS
Dermatofibroma (one) {—=2) 15 +NS 16 +NS 6 +NS 2 —NS§ NS
T I R B (few) (D) 6 +NS 5  +.05 1 -NS 1 NS NS
{many) (¥ 0 0 0 Not Observed
Verruca Vulgaris (one) (=) 24 -NS 35 =NS 8 —NS 20 +NS NS
BHIEHER (few) (b ) 5 NS 6 +NS 5 —NS S NS
(many) 23 1 +NS 4  4NS 1 -NS 0 NS
Verruca Plantaris (one) (=) 7 —NS 14 —NS 2 +NS 2 +NS§ NS
SR A (few) (4 %) 2 -NS 8 —NS 1 -NS 0 NS
(many) (£#) 1 -NS 2 -NS§ 0 0 NS
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TABLE # A2

Test Results on City-Sex Groups:

Number of Cases,

Sign of Maximum Difference, and p-value of
Kolmogorov-Smirnov Statistics

Apparent Shift

Significance Level

coieg ::1: ﬁac tgir,al; e Wil MRS ARERT: HRESR, RAEOHS, i.ge Dist. & C,):'erf}ljt’?t
Kolmogorov- Smirnov B it ® P i = ;o ﬁflgj;x;‘ﬁa': /r.g-l:-} A AR 0 FE AR HE
HM HF NM NF v
Other (one) f=2) 15  +NS 8 -NS —NS§ 3 -=NS NS
2O (few) () 5 +NS 5  +NS +NS 1 -NS NS
(many) () 0 3 +.05 0 Insufficient Data
Scar Formation: HEIR I B
Atrophic-Surgical EHE— R 402 +05 988  +.01 283 +NS 561  +.05 Younger .00037
-A-bomb <10cm %A% < L0 em 137  +NS 261 +.01 84  +NS 138 +NS NS
-A-bomb >10cm B = 10em 225  +NS 351 +.01 56 —NS 78 -.01 NS
-Other ot 235 +.01 304 +.01 40  +NS 18 —NS Younger .00037
Hypertrophic-Surgical ~ ABEHE — R4 2  #NS 11 +NS 5  #NS 5 +0s NS
-A-bomb <10cm  FEHEHE < 10em 2 —NS 1 +NS 3 +NS§ 2 +NS NS
-A-bomb >10cm  HEHHEME > 10m 8 +NS 5 —NS 6 , *NS 6 .10 NS
Other * ot & +NS 11 +NS 2 —NS 4 —NS NS
Keloid Spontaneous-Surgical # o { IR — 5 0 1} 1 +NS 0 Insufficient Data
-A-bomb < 10cm [ H#4% < 10cm 0 1 +10 0 1 +NS NS
-A-bomb >> 10cm B4 < 10 1 -NS 2 -NS 0 1 +NS NS
-Other O 1 +NS 1 ~NS 0 3 —NS NS
Keloid Secondary-Surgical # © 4 Rt #E— T 5 —NS§ 15  +NS§ 1 +NS 1 —NS NS
-A-bomb <10cm  E#HE < 10 2 #NS 9 +NS 1 +NS 6 —NS NS
-A-bomb >10cm [ > 10em 8 +10 19 +NS 1 #NS 3 -NS NS
-Other Z difh 14 +.05 23 —NS 2 —NS 4 —~NS§ NS
Moxibustion (any) (#) 877 —-NS 2070 —.01 159 —.01 356 —.01 Older 0000000013
% 50) (=50 27 -.01 130 -.01 13 ~N8 52 -.01 Older 0000017
Vaccination il 53 2032  +.01 3581 +01 1324  +NS 1874  +NS Younger 00037
BCG BCG 142  +.01 152 +.01 50 +.01 57 +01 Younger .0000000013
Other O 26 +.01 28 —NS§ 0 0 NS
Vascular Aberrations Other Than Nevi 88 LL5b o 75 8 5
Coldness (hands) (F) 26 ~NS§ 49 +NS 1 +NS 4 +NS NS
@Y (arms) () 2 -NS 1 +NS 0 0 NS
(feet) () 66 —NS 99 +NS 0 4 —NS NS
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TABLE # A2

Coded Characteristic

Test Results on City-Sex Groups: Number of Cases,

Sign of Maximum Difference, and p-value of
Kolmogorov-Smirnov Statistics

Apparent Shift

Significance Level

A R Wil MR A MERET: HREY, RAEOFE, in Age Dist. of Overall Test
Kolmogorov-Smirnov §# 3 & P ER A IZ BT S ENETE O A R
s — U % B
HM HF NM NF
(legs) ) 8 +NS 7 —NS§ 1 +NS 2 +NS NS
(other) (% ) 0 0 0 0 Not Observed
Cyanosis  (hands) (%) 2 +NS§ 2 —.05 0 3 —NS NS
TS (arms) () 1 -NS 1 —NS 0 0 NS
(feet) (2) 1 +NS 4 ~NS 1 -.10 1 +NS NS
(legs) () 2 —NS 1 —-NS 0 0 NS
(other) (% @ fi) 2 +NS 1 +NS§ 0 0 NS
Chronic Edema (hands) (F) 0 0 0 0 Not Observed
el (arms) g3 0 0 d, 0 Not Observed
(feet) (2) 0 0 0 0 Not Observed
(legs) LH) 0 2 —=NS§ 0 0 Insufficient Data
(other) (E D) Q 0 0 0 Not Observed
Cutis Marmorata (hands) (%) 32 —.01 40 —NS 1 -NS§ 0 NS
RBERE®  amg) () S S | 0 0 Older .00005
(feet) (R 105 —.01 181 —.01 1 +NS 5 ~NS§ Older .00037
(legs) (1) 167 —.01 326 -.01 12 —.05 16 ~N§ Older .00037
(other) (2 ¢ fy) 16 -.05 12 -NS 1 -NS 0 NS
Ravnaud’s Phenomenon (hands) () 5 -NS 6 —NS 0 0 NS
Rgancl K8 (arms) (1) 0 0 0 0 Not Observed
(feet) (S 5 —.05 %) -.05 0 0 Older 0070
(legs)  (m) I —NS 0 0 1  +NS NS
(other) (2@ 0 0 0 0 Not Observed
Other (hands) (F) 1 —NS 19 —NS 0 2 ~NS NS
FOHM (arms) () 0 3  +NS 0 0 Insufficient Data
(feet) (B 10 ~NS§ 38 +NS 1 —NS 0 NS
(legs) (1) 1 +NS 6 +NS 0 0 NS
(other) (b 2 +NS 5 =NS§ 0 2 +NS§ NS
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TABLE # A2

Test Results on City-Sex Groups: Number of Cases,
Sign of Maximum Difference, and p-value of
Kolmogorov-Smirnov Statistics

Apparent Shift

Significance Level

e F?f:f:;;;mb Wit MR B ARERE: HREY, RAZONE, I e Dist: el st
- Kolmogorov- Smirnov # 3@ P {E EWTHICEITS & MR o AR
. Ex W 4
HM HF NM NF
Coarse Telangiectasia (face) (#i) 196 -.01 310 -.01 20 —.05 5 -NS Older .00037
M OMK SR (other) (Zofh) 46  —NS 53 -NS 9 -NS 39 -.10 NS
Actinic Changes Atk 251k
Fine Telangiectasia (face) (i) 673 -0l 1363 -0l 103 —.10 56 —.0l  Older .0000017
TAME DM AR (neck)  (#) 528 -.01 732 -.01 97 .05 27 —NS Older .00037
(arms) (%) 39 —.01 60 -.01 8 —NS§ 4 +NS Older .00037
(other) (£ rfh) 26 —NS§ 29 +NS 1 —NS 1 -.10 NS
Senile Flastosis (face)** () 288 -.01 831 —.01 439 .01 o614 —.01 Older 0000000013
ENERDBHIE (neck)**  (#) 266 -.01 613 —01 315 -0l 287 —.01 Older .0000000013
(arms)** (B ) 12 —.05 65 -.01 50 -.01 114 -.01 Older 0000017
(other)** (% @) 5 -.01 24 —-.01 0. 3 .01 Older .00000025
Actinic Keratoses (face)** (i) 9 -.01 9 -.01 67 ' -.01 15 —-.01 Older .0000000013
HARMBIERL  (neck)** (3) 0 1 NS 100 -.01 11  —-.01  Ouder 00017
(arms)** (&) 4 =10 0 5 —-.01 2 -.05 QOlder 0013
{other)** (z ;i) 2 -.10 1 -.05 0 0 Older 005
Other (face) () 1 +NS§ 0 0 0 Insufficient Data
TP (neck) (3 S 1] 0 0 0 Insufficient Data
(arms) () 0 1 #NS 0 0 Insufficient Data
(other) (& dfb) 0 5 NS 0 0 Insufficient Data
Neoplastic Changes — #FE#{EA (L
Benign-Clinical Dx. B —Rifk B 33 -.01 30 -NS 8 —NS§ 4 NS NS
-Histopathological Dx.. #3 B #fL#k 5 i 2 f 8 —NS 15 —NS 0 1 +NS NS
Malignant Primary-Clin. Dx, BfEE &M — R 2 2 -.05 2 —NS 0 0 NS
-Hist. Dx. w2l 1 —NS 0 0 0 Insufficient Data
Metastatic-Clin. Dx. 45 B {4 — 85 5 22 7 0 0 Not Observed
-Hist. DX. 93 A R BB BT 0 0 Not Observed
Other-Clin. Dx. F o) i — IR B BT 0 2 —NS§ 0 0 Insufficient Data
-Hist. Dx. 7 BR AH 25 0 1 R 0 2 —NS 1] 0 Insufficient Data

—_—
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TABLE # A2

Test Results on City-Sex Groups:

Sign of Maximum Difference,

Number of Cases,
and p-value of

Kolmogorov-Smirnov Statistics

Apparent Shift

Significance Level

Cozdidr ?irji;e; ) Wil BBCHHARESE: HRAN, RARORE, it e Dist, O veta Szl
Kolmogorov- Smirnov & 3¢ P {H R TEIIETS EHEO R KU
a HEL2EY
HM HF NM NF
Ectodermal Gland Activity PRIE A A S )
Eccrine-Profuse (forehead) () 10 +.05 15 +NS 3 +NS 1 ~NS§ NS
hiFl FR (neck) (#) 4 +05 6 +NS 2 -NS 0 NS
(hands) (F) 74 +.01 32 +.01 4 +NS 4 +NS Younger 00037
(feet) (R} 87 +.01 27 +NS 3 +NS 2 —NS NS
(other) (2o1h) 11 +.01 14  +NS 2 +NS§ 0 NS
Minimal (feet) () 3 +.10 3 +NS 0 0 NS
ZCPR (other) (% 0f) 2 +NS 5 +NS 0 0 NS
Miliaria-Crystallina (forehead) () 0 0 0 3 +.05 Insufficient Data
HE KER (neck) () 2 +NS 1 -NS 0 2 +NS NS
(hands) (F) 1 +NS 0 0 0] Insufficient Data
(feet) (2 0 0 0 0 Not Observed
(other) (2 o) 2 NS 3 -NS 0 2 NS NS
Rubra (forehead) (#) 1 -NS 3 -.05 0 1 +10 NS
& (neck) (#) 2 -NS 9 .01 0 2 -NS NS
(hands) (F) 2 +NS 4 —NS 2 +NS 1 +NS NS
(feet) () 2 —NS§S 3 —.05 2 +NS 0 NS
(other) (2@ ) 14 —NS 44 —.05 3 +NS 2 +NS NS
Profunda (forehead) (#i) 0 0 0 0 Not Observed
REME (neck) () 1 -NS 1 -NS 0 0 NS
(hands) (%) 0 0 0 1 +NS Insufficient Data
(feet) {RB) 0 0 0 0 Not Observed
(other) (70} 1 +NS 5 +.05 0 0 NS
Dyshidrosis (hands) (F) 48 +.01 19 +.10 74 +.01 21 +N8§ Younger .00037
it (feet) () 123 +.01 64  +.10 36 +NS 15  +NS Younger .025
(other) (£ of) 1 -NS 3 -NS 0 0 NS
Apocrine: FiF R
Mammary Gland Dev. (deficient) 150  +NS§ 2 NS NS

FLEREE (Fse®)
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__TABLE % A2

Test Results on City-Sex Groups: Number of Cases,
Sign of Maximum Difference, and p-value of

Coded Characteristic Kolmogorov-Smirnov Statistics Apparent Shift Significance Level
i S Wb SRR HRER, BAEOHR, i Apg st Tl
o Kolmogorov-Smirnov # it @ P fif EarHizEiT s HEDHEHRE
NSk 2!
HM HF NM NF
(marked) (8% 92  +01 9 +01 Younger .00005
Areolar Pigmentation (deficient) (%5 ®) 0] 40 -.01 0 0 Insufficient Data
I G R (marked)  (98%) 2 NS 39 +01 0 8  +.05 Younger 0036
Fox-Fordyce Disease-Axillary Fox-Fordyce fii—Ha 0 0 0 0 Not Observed
(Appocrine Miliaria) (KIS 5)
-Para-areolar 7L AR 0 0 0 0 Not Observed
-Genital b 0 0 0 0 Not Observed
-Other @l 7 +NS 36 +.01 2 —NS 1 NS NS
Sebaceous 1 Wi AR
Sebum Production: 1 3 +NS 8 +NS 0 NS
a 2 14 +NS 9 4NS 0 1 NS NS
3 6  +NS 2 +NS 0 0 NS
4 2 —=NS 0 0 0 Insufficient Data
Inclusion Cyst: Single # —1% 38 -NS 13 +NS 1 +NS 0 NS
HARR Multiple (small) %54t () 19 -NS 15 +NS 1 +NS 2 NS NS
(large) (&) 4 +NS 0 2 —NS§ 0 NS
Site-Face 4 — 8 11 +NS 17 +NS 0 1 +NS§ NS
-Chest B 4 —-.05 0 0 2 +NS NS
-Back ¥ 19 +NS 5 +NS 3 -=NS 1 +NS NS
-Other @b 17 —.10 3 +NS 0 0 NS
QOther F ol 28 —NS 14 —NS 18 -.01 7 —NS NS
Hair #
Scalp-Alopecia: Total —Hif—BE: % 3N 1 +NS 2 i 0 NS
Subtotal T 4 P 3 -NS 5 —.05 26 -.01 0 Older .0036
Partial w4y £ 4 —-NS§S 15 -.01 5 ~NS 1 —NS NS
Areata B A 6 —NS§ 6 —NS 6 +NS 1 +.10 NS
Male Pattern** B i A 682 -.01 123 -.01 103 —.01 2 -NS Older .0000012
4 —NS Older 00037

Diffuse bR 25 -.05 115 —.01 5 =05
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TABLE # A2

Coded Characteristic

Test Results on City-Sex Groups: Number of Cases,
Sign of maximum Difference, and p-value of
Kolmogorov-Smirnov Statistics

Apparent Shift

Significance Level

o Pk Wil - BRESHARERT: HREN, RAZONS, i ge Dtk ol Qeralt Teat
Kolmogorov-Smirnov # it @ P FHFHIoHITA EWIEDHE T RE
B B 7 B8 il
HM HF NM NF
Other o g _NS 23 -.01 1 4NS 0 NS
Texture-Fine B —fpw 12 -NS 32 —.01 0 1 +NS NS
Coarse BBV 1 -—NS 7  +NS 0 0 NS
Other Z2oi 47  +01 28 NS 2 +NS 1 =NS NS
Eyebrows-Sparse BE—@L 1 -NS 4 NS 0 1 +NS NS
Absent K 0 4 -.10 0 1 —NS NS
Eyelashes-Sparse goR—#u 1 -NS 4  -10 0 2 +NS NS
Absent Ko 0 0 0 1 -—NS Insufficient Data
Facial-Sparse AL if — 7 1 -NS 1 -NS ] 1 +NS NS
Absent K 0 1 -NS o 0 Insufficient Data
Axillary-Sparse W — 112 =01l 257 =01 0 1 +NS Older .00017
Absent A 34  —01 707 -.01 0 0 Older .00005
Pubic-Sparse Wi — i 0 4 -NS 0 1 +NS§ NS
Absent i 0 0 0 0 Not Observed
Beard U 9 -NS 0 24 +NS 0 NS
Moustache O 40 .01 38  +NS 25 -NS 0 NS
Inappropriate Escutcheon B &ML 18 4 4  +NS Ty 08 0 0 NS
Body Hair: Thorax-Anterior M — if & 170 +NS 18 +NS 196 +01 0 NS
EE: -Posterior i A0 30  +NS 10 +.01 19 1 —=NS NS
Extremities-Arms [jf — & 67 +.10 34  +.01 53 5 +NS Younger 025
Legs 8 398  +.01 59  +.01 284 +01 8§ +NS  Younger .0000017
Other F o 18 +NS§ 7 +NS 0 0 NS
Nails:
Quality-Brittle HR—b B0 1 -NS 1 -NS 13 -.01 9 -NS NS
Soft EAE A 0 2 -NS 2 +NS 0 NS
Other 2ot 1 -NS 7 —NS 0 1 +10 NS
Appearance-White Ptk —@ @ 10 -.10 8  +NS 6 —.01 5 -NS Older 025
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TABLE # A2

Test Results on City-Sex Groups:

Sign of Maximum Difference,

Number of Cases,
and p-value of

Kolmogorov-Smirnov Statistics

Apparent Shift

Significance Level

Coded Flhara;czeristic DA _ I in Age Dist. of Overall Test
WA % T
HM HF NM NF
-Yellow Eac 18 -NS 17 +NS 0 2 #NS NS
-Green i 7 NS 18 -.01 0 0 NS
-Flared MoHiTwa 2 —NS 2 +NS 0 0 NS
-Raised 60 Eats T g 18 —NS§ 21 .05 0 3 +NS NS
-Pitted (ERN &S 3 —NS —-NS 0 0 NS
-Ridged FRAR ke 13 —.01 28 —NS§ 2 —NS 11 —N8 NS
-Banded RN 2 —NS 1 +N8§ 1 +NS 0 NS
Appearance-Spooned MR- BT 4 -.10 6 —-NS 0 1 NS
-Thickened il 82 -.01 76 —.05 1 —NS 3 +NS Older 0070
-Other F i 22 -.05 42 —.05 i iS ~NS§ 5 —=NS Older 0070
Infection-Bacterial: R i — 0 1
Furuncles (Moderate) { s pE ) 1 +.10 5 +N§ 8 +N§ 5 +NS NS
» (Severe) (30 1 -NS 0 0 0 Insufficient Data
Folliculitis (Moderate) (T ) 6 +NS 7 +NS 2 +NS 2 +NS NS
THE {Severe) (shi) 0 0 0 0 Not Observed
Impetigo (Moderate) (o) 0 0 1 +NS§ 0 Insufficient Data
R (Severe) () 0 0 0 0 Not Observed
Other (Minimal) {24 B 0 0 0 0 Not Observed
DM (Moderate) (%) 1 +NS 0 1 +NS 0 NS
(Severe) { g ) 0 1 —NS 0 0 Insufficient Data
Infection-Viral: B — o A LA
Vital Vesicles PR 1 8 NS 13 +NS 0 2 +NS NS
Other oL ] 3 +NS 5 +NS 0 1 +N§ NS
Diagnosis Confirmed A e 2R 0 0 0 Not Observed
Infection-Fungal : it e — AR IR
Superficial-Clin, Dx. e R — B PR R BT 228 ~NS 146 —NS§ 120 +NS 48 —NS NS
-Lab. Conf. M X 0EE 155 —-NS 89 —NS 48 +NS 23 —NS NS




TABLE # A2

Coded Characteristic

Test Results on City-Sex Groups:
Sign of Maximum Difference, and p-value of
Kolmogorov-Smirnov Statistics

Number of Cases,

Apparent Shift

Significance Level

G RGeS s Sy e in Age Dist. of Overall Test
2R R e . fﬁ%’y}ﬂ?:: 15 4 o O i AT
P 9 % £
HM HF NM NF
Deep-Clin., Dx. TR 8 — BLFR: 22 0 0 0 U} Not Observed
Lab. Conf. Bz ki 0 1 +NS 0 0 Insufficient Data
Other b 16 +NS 24 —~NS§ 0 1 +NS NS
Regional and Specific Examination MAET S L R
Head and Neck s L UEE
Scalp : Seborrheic Dermatitis i #i i 1t 5% % 112 +NS 142 +.01 14 ~NS 13 +NS NS
FE  Other z ot 6  +NS 5 -NS 2 NS 4 NS NS
Eyes: Xanthelasma B 0 4 2 ~NS§ 17 -.01 1 ~NS§ 8 —.05 Older L0070
| Hordeolum e 0 0 1 NS 1 -NS NS
Chalazion Lidndin 0 2 -NS (1} 2  +NS NS
Arcus Senilis** ELE 713 —.01 931 -.01 365 -.01 346 -.01 QOlder .0000000013
Blepharitis R 2 5 -,05 5 —~NS 0 0 NS
Pterygium ik 49 -.01 75 -.01 19 ~NS§ 32 —.05 Older .00037
Scleral Injection™* g 215 -0l 290 -0l 103 -.01 14 —.05  Older .0000017
Mouth: Lips
H = Pigmented Lesions & ik 4 +NS 12 +N§ 0 0 NS
Leukoplakia £33 1 +NS 0 0 0 Insufficient Data
Other F ol 17 +NS 16 -.10 1 +NS 0 NS
Buccal Mucosa-Pigmented Lesions
71 e 6 B —EREHETL 8 —NS 11 —NS 4 —.10 —NS NS
Leukoplakia =13 0 0 3 -NS 0 Insufficient Data
Other £ 18 NS 41 +NS 1 —NS 1 -.10 NS
Teeth-Edentulous** - = 146 —.01 400 -.01 229 —.01 379 -.01 Older .0000000013
Acne Vulgaris B 110 +.01 162 +.01 40 +.01 46 +.01 Younger .0000000013
TEH A ctive i i 49 +.01 87 +.01 19 +.01 21 +.01 ' Younger .0000000013
Moderate ch 282 19 +.01 32 +.01 15 +01 9 +.01 Younger -0000000013
Severe il 1 +NS 1 +NS 1 4NS 0 NS
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TABLE # A2

Test Results on City-Sex Groups: Number of Cases,
Sign of Maximum Difference, and p-value of

Coded Characteristic Kolmogorov-Smirnov Statistics Apparent Shift Significance Level
e e A e e ) _— - in Age Dist. of Overall Test
- FEniE e ﬂ-ﬁ;n??nz)iﬁfg;%r;:fgf:;T'f'%‘P;ﬁékﬂwﬁh, FEREPAIIETS EREDH B AL
= RS Re 2]
HM HF NM NF
Acne Vulgaris (Cont’d) #E# HHiE(Hix)
Cysts-Active e Ha —E W R 3 +10 4 +01 5 +NS 5 +.10 Younger 0070
Pit Scarring s 15 1k L 47  +.01 54  +.01 13 +NS 12 +N§ Younger .00037
Cystic Scarring 2 i 1 g i 5 +.10 4 +NS§ 5 +.10 6 +NS NS
Extent-Face a1 [t 12 +.01 118 +.01 21 +.01 32 +.01 Younger .0000000013
B _Chest i 58 14 +.01 5  +.05 10 +.05 2  -NS Younger .00037
-Back F Hh 36 +.01 42 +.01 26  +05 11 +.01 Younger 0000017
Secondary Acne-Steroid Ara4 ¥ 0 1 +NS 1 +NS 0 NS
i 38 R ‘Halogen ~o% > 0 0 0 0 Not Observed
-Enovid T ¥k 0 0 0 i} Not Observed
-Other F @ 0 6  +NS 0 0 Insufficient Data
Acne Rosacea-Moderate o % HE 2 +NS 0 0 0 Insufficient Data
i ik A Severe i 0 0 0 0 Not Observed
Location-Head A 3 +NS 1 +NS§ 0 0 NS
S Neck A 0 -NS 1 +NS 0 2 +NS NS
Thorax and Abdomen a4 koo
Code 360 I — F 360 42 +NS 95 +NS 31 —NS 34 NS NS
Thighs and Buttocks AR ED & & UREOD
Code 361 T = K361 5 -.05 11 —NS 4 -.01 3 +NS QOlder 0070
Tatami Dermatitis P 4 —NS 9 —NS 0 0 +NS Older NS
Extremities ks
Clubbing 1R He R 1R 3 -NS 1 -NS 2 4NS 0 NS
Deformity #iE 49 —NS 46 —NS 7 —NS 8 +NS NS
Tatami Callus (Moderate) (%) 11 —NS 216 —.01 4 +NS 39 —NS NS
BEE - (Marked) () 6 -.01 50 —10 1 -NS 1 -NS  Older .025
Varicosities (Moderate)** (%) 24 -.01 111 —-.01 5 —NS 36 -.01 Older .0000017
BIRE (Severe)** (3 ) 14 -05 29 .05 1 -NS 3 —.05 Older 00037




TABLE # A2

Test Results on City-Sex Groups:
Sign of Maximum Ditference, and p-value of
Kolmogorov-Smirnov Statistics

Number of Cases,

Apparent Shift

Significance Level

Coded Characteristic : ;
S Fan Wit BB AREST: HEAK, RAEOHS, e DG i
& Kolmogorov-Smirnov # it o P # EMaHIIEITS G HhE 0 3 K HE
65 13 % )
HM HF » NM NF
il 197 -NS 417 -NS 48 -NS 56 +NS NS
Any ICD Code (Including scars of E - b
328 -NS 385 +NS 84 +NS 110 —NS NS

cosmetic significance)

ICD(EPREHGH) - Foa 540
TAT(EFLENEE 2 3 HES S0
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TABLE A3

SUMMARY OF COMPARISONS WITH RESPECT TO RADIATION'

FAZ HEBIEGLHAHBEHOEN!

Coded Characteristic

Observed and Expected Frequencies,
by Exposure Group

BB RN MR 5 kO

p-values of Contrast
P

Summary of Results for Subject
Aged 0-19 ATB

WREFEO—19EOHBEILI>BTD

32— F&# R o g
200+  90-199  40-89 10-39  Exp. at p-distance  p-dose Cases  p-distance  p-dose
rad rad rad rad 3000+m £ At ) 8 bl s
Group Size BokEE 941 889 822 1259 2696 2344
General Appearance A i SR
Development and Nutrition % & & 0FRIRME
Mesomorph I 4 7F 4 e = 4 3 13 0.308 0.452 18 0.138 0.234
4,46 3.85 3.12 3.83 L1
Maldeveloped RELR 5 5 1 3 12 0.395 0.978 8 0.892 0.816
2.94 2.90 3.78 5.76 10.6
Obese T it T2 52 57 45 74 7 141 0.790 0.752 105 0.351 0.459
49.3 47.6 47.8 76.3 147.9
Other Sk 8 8 13 18 23 0.907 0.369 26 0.396 0.140
7.28 7.77 10.0 16.3 28.6
Color and Texture-Surface EH LU ES—R
Coarse hHw 0 2 1 3 12 0.010 0.310
1.94 223 247 4.06 7.30
Fine 74 e 4 5 5 15 15 0.747 0.263
4.44 4.62 5.88 11.5 17.5
Dry *# R 60 5l 73 151 225 0.285 0.576 41 0.073 0.889
57.5 60.3 79.0 143.2 220.1
Wrinkled Lbat g 39 36 43 82 147 0.150 0.883
36.4 35.8 46.6 90.7 137.6
Thickened L 1 2 2 4 7 11 0.381 0.287
2.74 2.84 3.65 6.27 10.5
Atrophic** HEt 26 25 37 69 114 0.162 0.487
27.5 29.7 36.8 71.8 107.2
1. Contiﬁgency table analysis adjusted for age, city, and- sex variation by the Mantel-Haenzel methoa. ———————

Mantel-Haenzel $E2 & DIERS, M SRR D0 THE L 2 8 2aRIR.

%% Comparison judged important prior to analysis.

MHAICEETS 2 L8 s b hBEE.



TABLE # A3

Observed and Expected Frequencies,
by Exposure Group

Summary of Results for Subject
p-values of Contrast Aged 0-19 ATB

0s

Coded Characteristic ;
3 BB 5 kU e R HEE0—9EOHBEZOVTO
o= FEASREE e sEEOES
200+ 90-199 46-89 10-39  Exp. at ) p-distance  p-dose Case% p-distance .p—.dose
rad rad rad rad 3000+m i it 1) # i LRl
Senile Dry AP 15 19 14 29 55 0.365 0.696
15.3 14.8 17.2 32.2 52.5
Other 2 Mt 7 3 7 13 26 0.186 0.677
6.05 6.09 8.07 12.9 22.8
Complexion HE
Light I 18 19 36 49 70 0.768 0.108 45 0.351 0.031
20.5 222 27.6 45.6 76.1
Dark o 32 26 38 42 111 0.104 0.944 73 0.994 0.692
27.9 29.3 34.7 56.7 100.4
Florid i3 3 2 3 8 * 18 0.123 0.157 11 0.402 0.821
4.63 4.73 4.04 6.05 14.5
Pallor F=] 2 3 4 9 5 0.941 0.129
2.50 2:39 3.29 5.84 8.98
Erythematous LB 1 4 4 3 7 23 0.030 0.382
5.65 5.84 5.01 7.42 17.1
Mottled** A 17 15 18 32 54 0.603 0.268 20 0.292 0.028
17.7 172 17.2 28.2 55.6
Speckled** ANHE S 72 87 67 110 247 0.268 0.361 26 0.759 0.387
79.5 78.3 70.8 113.9 240.6
Suntanned or Sunburned H#E& i3 B 66 58 57 80 254 0.00013  0.344 150 0.011 0.217
74.8 74.4 62.0 88.2 215.6
Senile Depigmentation EAEGEEREE 7 7 6 18 45 0.005 0.505 37 0.063 0.703
9.44 9.40 11.6 18.9 33.7
Hair Color 8o
Brown** WE 10 9 9 17 25 0.833 0.786 30 0.878 0.629
7.50 7.21 10.1 16.9 28.3
Gray 1-2%* HE1—2 177 187 179 285 554 0.635 0.951 115 0.769 0.993

164.4 1372 182.7 300.3 357.5
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TABLE % A3

Observed and Expected Frequencies,

by Exposure Group

p-values of Contrast

Summary of Results for Subject
Aged 0-19 ATB

Coded Characteristic T N e Pif BB D — 19k OHRALOVTD
o FoE R o e
200+ 90-199  40-89 10-39  Exp.at p-distance  p-dose Cases p-distance  p-dose
rad rad rad rad 3000+m bl # it il ¥ b it
Gray 3-4*% HE3—¢ 118 132 127 231 407 0.606 0.295 8 0.791 0.387
121.2 128.9 130.5 2234 410.9
White** LSk 15 17 15 26 35 0.953 0.931
10.1 11.7 15.2 21.5 41.5
Other (Dyed) FOfign TR 42 S1 66 100 163 0.618 0.853 11 0.536 0.956
39.2 42.0 63.0 115.5 162.3
Eye Color o
Hazel AEe 5 5 4 10 26 0.151 0.084 19 0.040 0.369
8.16 7.81 5.56 6.98 21.5
Other (Light Brown)** O fi(MiBiE] 1 5 0 2 1 0.976 0.580 5 0.977 0.527
1521 1.08 1.23 1.82 3.66
¥
Pigment Aberrations BXEN
Patterned** HERR R 65 50 86 143 155 0.99999 0.00086 154 0.989 0.015
63.7 65.0 65.4 i01.2 203.7
Hyper** il & 68 53 85 146 152 0.99999 0.0053 157 0.985 0.041
62.9 64.0 66.9 104.6 205.6
Hypo y e 13 13 21 31 48 0.656 0.184 28 0.279 0.245
14.6 15.2 16.5 29.1 50.6
Pigmented Nevi and Related Lesions @¥{EE# s & CFHEEL
Epidermal (few) FE (D) 28 36 31 52 95 0.677 0.775 57 0.046 0.729
26.2 27.8 34.6 56.3 97.1
Intradermal (few) EA( ) 70 64 50 76 225 0.0047 0.590 132 0.247 0.619
75.1 69.3 ST 85.0 195.4
(many) (%) i 1 2 2 5 0.380 0.375 5 0.052 0.883
1.35 1.51 1.46 2.16 4.52
Iunctional (few) HoEA ) 498 429 366 489 1268 0.294 0.621 1419 0.678 0.659
494.7 441.6 353.8 502.0 1257.9
(many) (8 18 8 19 19 28 0.983 0.582 57 0.990 0.721
13.5 11.1 18.0 38.1

11.3
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TABLE # A3

Observed and Expected Frequencies,

p-values of Contrast

Summary of Results for Subject

30.5

Coded Characteristic by Exposure Group P Aged 0-19 ATB
. T B R BT 4 kO R A g 1 (]_l:g,ﬁgmaf:{g&*?{v’”:’(m
200+ 90--1§9 40-89 10-39  Exp. at p-distance  p-dose Cases p-distance  p-dose
rad rad rad rad 3000+ m fict LS 7l $x 6 1 iR
Compound (few) BAHE () 257 244 216 299 701 0.578 0.375 713 0.879 0.559
261.4 242.5 205.3 303.6 704.3
(many) {z#) 4 5 2 4 7 0.839 0.787 5 0.975 0.778
3.09 2.45 2.70 4.70 9.06
Hutchinson’s Freckle “(one) (—-2) 10 7 8 27 38 0.294 0.698
Hutchinson 7 80 8¢ 5.49 9.74 12.7 23.4 35.6
(few) (%) 3 4 3 13 19 0.182 0.330
4.18 4.71 6.08 10.5 16.5
Mongolian Spot (one) HEHAM(—) 2 0 0 2 . 8 0.024 0.759
1.70 1.43 1.49 2.64 , 4.74
Blue Nevus (one) HEBIE(—2) 18 16 13 24 44 0.750 0.695 34 0.538 0.386
15.6 14.6 14.5 22.9 47.5
Ephilides (few) HE (D) 142 160 168 245 469 0.726 0.925 365 0.690 0.974
135.1 139.5 164.6 270.0 4747
(many) 3-8 16 17 21 41 63 0.514 0.361 42 0.480 0.427
16.7 18.0 22.1 37.7 63.6
Lentigines (few) B B2 217 204 157 289 585 0.481 0.93¢6 144 0.813 0.938
204.8 195.5 178.0 289.3 584.4
(many) (%40 30 35 31 33 94 0.323 0.805 23 0.754 0.796
30.3 29.7 27.1 45.5 90.5
Café au Lait (one) 42 52 45 58 136 0.680 0.0074 162 0.343 0.045
Iy a— RS 55.5 51.1 37.5 50.7 138.2
(few) (%) T 10 8 12 28 0.331 0.389 23 0.395 0.096
8.95 8.25 8.30 13.3 26.2
Other (one) FoMi—2) 3 3 5 7 10 0.712 0.353
3.14 3.02 3.87 6.40 116
Nevi ~>lcm in diameter — BE¥E > 1om 37 44 26 48 96 0.792 0.608 88 0.312 0.493
37.0 34.3 46.9 102.3
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TABLE # A3

Ohserved and Expected Frequencies,

p-values of Contrast

Summary of Results for Subject

7 d 0-19 ATB
Coded Characteristic : by:] ]Z;iposur? (r]:m:;ﬁ& P i R Oigﬁ;@@ HERECZOSVTD
b LG BRI b £ UM ity
200+ 90-199  40-89 10-39  Exp. at p-distance  p-dose ~ Cases p-distance  p-dose
rad rad rad rad 3000+m o £ S ) 4 B e B
Vascular Nevi, etc. Araneus MiFfEHERE S &SRR 8 3 10 9 16 0.804 0.687 16 0.640 0.818
5.53 5.89 6.27 9.50 18.8
Flammeus D3k 7 9 11 15 24 0.807 0.114 24 0.166 0.149
9.11 8.51 8.22 i i | 27.5
Senile Hemangioma A I 139 135 103 157 358 0.679 0.603 133 0.196 0.970
136.0 131.6 104.3 155.9 364.3
Senile Purpura 25 4 B 3 0 3 5 17 0.0098 0.606
3.41 3.22 3.58 6.62 11.2
Miscellaneous Lesions Associated with Texture and Pigment sw s kUG IIMEL hOME
Seborrheic Keratoses (few) (41 #) 83 87 89 149 - 268 0.660 0.643 21 0.519 0.801
RE L3R 80.5 83.3 88.4  151.6' 2722
(many) (%) 17 16 24 36 ST 0.704 0.367
16.6 18.4 20.6 34.1 60.4
Epithelial Tag. (few) (8 29 22 9 37 74 0.274 0.823 24 0.086 0.846
- FLEEE 24.1 25.0 20.1 315 70.3
(many) (E4) 3 1 2 5 8 0.528 0.616
2.05 2.60 2.49 3.83 8.03
Neurofibroma (one) {—2) 6 5 5 10 17 0.586 0.421 5 0.851 0.530
BB L SR R 6.05 5.17 5.10 8.94 17.7
(few) (d#) 1 1] 3 2 3 0.617 0.297
1.10 1.05 1.29 1.99 3.58
Verruca Vulgaris (one) (—=) 8 6 8 14 16 0.935 0.282 20 0.579 0.247
R R 6.97 7.15 6.77 9.83 21.3
(few) (445 2 3 3 0 5 0.540 0.692
: 2.11 2.04 1.49 i.98 5.39
Verruca Plantaris (one) —3) 3 1 4 3 3 0.927 0.593
I o 1.78 1.78 1.90 2.86 5.68
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TABLE # A3 -

Observed and Expected Frequencies,
by Exposure Group

1 0 L T b KO TR AR

Coded Characteristic
J— k& h B

p-values of Contrast
P i

p-distance  p-dose

Summary of Results for Subject
Aged 0-19 ATB

BB —0ENHRE L OLTO

BREOBY

Cases

p-dose

200+ 90-199  40-89 10-39 Exp. at p-distance
rad rad rad 1ad 3000 +m
Other (one) Fof(—-21 3 2 3 5 2 0.972 0.383
1.99 2.52 2.17 2.81 5.51
Scar Formation  #E{0E K
Atrophic: Surgical T ifi 207 192 172 235 568 0.393 0.578 535 0.838 0.495
# ik 206.8 194.0 165.5 243.9 563.8
A-bomb <10cm** F R < 10em 142 121 63 100 35 0.99999  0.99999 183 0.99999  0.99999
68.6 64.3 57.3 82.6 188.3
A-bomb > 10cm** Witk > 10em 110 95 100 218 26 0.99999  0.00144 190 0.99999  0.048
72.3 70.6 73.2 1110 221.9
Other F O 54 31 49 66 ! 162 0.079 0.984 122 0.241 0.919
42.9 44.8 48.2 77.8 148.3
Hypertrophic: A-bomb <10cm** &84 < 10em 0 3 2 0 0 0.925 0.487
BRI 1.04 0.979 0.593 0.400 1.99
A-bomb >10cm** i > 10em 6 3 5 5 0 0.99984  0.608 5 0.979 0.403
3.24 2.94 2.24 2.99 7.59
Other ok 2 2 3 1 4 0.681 0.656
1.65 1.68 1.56 2.28 4.82
Keloid Secondary: A-bomb >10cm*#* 2 ) 4 10 2 0.9988 0.029 9 0.988 0.142
o4 KRR A > Wem 3.02 2.84 3.07 4.81 9.25
Other 2@t 6 2 2 6 12 0.402 0.894 9 0.382 0.287
3.65 3.32 3.68 6.04 11.3
Moxibustion: Any  # 251 275 277 455 932 0.00078  0.779 492 0.487 0.497
% 264.6 264.2 297.3 489.1 874.8
>50 15 23 17 22 67 0.035 0.636 11 0.942 0.987
18.9 18.8 18.8 311 56.2
Vaccination i it 797 741 656 938 2280 0.00001 0.828 2082 0.00011 0.683
808.3 747.3 656.3 :

984.1 2216.1
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TABLE # A3

Observed and Expected Frequencies,
by Exposure Group

p-values of Contrast

Summary of Results for Subject

Aged 0-19 ATB

Coded Characteristic P i J
A oo - IR RE IR MR 4 & OF MR TR A R0 — 10O HBEE L TO
Al ERoEN
200+  90-199  40-89 10-39  Exp.at p-distance  p-dose Cases p-distance  p-dose
rad rad rad rad 3000+ m i fR il #x £ At
BCG 35 27 25 41 122 0.0031 0.338 206 0.0076 0.317
42.1 30.9 29.0 46.2 101.8
Other @ i 2 3 i 6 15 0.236 0.233 11 0.741 0.784
3.90 3.35 4.72 7.88 13.2
Vascular Aberrations Other than Nevi FR#ELLYE@ AT 20
Coldness-hands T 6 13 6 12 15 0.966 0.523 17 0.873 0.551
v 5.97 6.12 7.04 11.8 21.1
legs il 0 2 2 2 4 0.497 0.149
1.18 1.36 1.32 2.03 4.12
Cutis Marmorata-hands + 5 6 7 13 15 0.849 0.338
Fo TR 4.83 547 6.41 10.7 18.6
L]
arms s 9 6 10 19 21 0.896 0.611
6.44 7.70 9.23 15.8 259
feet &2 23 21 33 44 69 0.843 0.687 36 0.253 0.705
19.5 21.5 27.2 46.6 75.2
legs 48 35 52 77 121 0.946 0.964 60 0.456 0.990
34.7 38.2 47.3 79.6 133.2
other # ot 6 2 2 5 4 0.977 0.982
2.05 2.49 2.57 4.12 7.77
Other -feet T 0 3 2 1 8 0.119 0.384
o 1.58 1.46 1.95 3.40 5.61
Coarse Telangiectasia-face** i 26 37 30 77 170 0.0001 0415 57 0.0090 0.448
A A 0 KLk s 34.9 40.6 47.0 79.3 138.2
other** z @il 10 20 9 19 30 0.903 0.355 21 0.886 0.056
11.6 12.2 10.9 171 36.1
Actinic Changes R A o e
Fine Telangiectasia-face®* | 155 155 171 312 602 0.0062 0.914 254 0.260 0.671
AL E 03 0 Ao BEAE 150.9 164.9 194.4 322.9 561.9
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TABLE # A3

Observed and Expected Frequencies,
by Exposure Group

p-values of Contrast

Summary of Results for Subject
Aged 0-19 ATB

Coded Characteristic P fift i : —_— :
2 K a2 9 B LT HLE 5 OO i 9 a3
200+ 90-199  40-89 10-39  Exp.at p-distance  p-dose Cases p-distance  p-dose
rad rad rad rad 3000+ m ¥ R0 7l $4 i3 it
neck** i 94 92 98 185 399 0.0007 0.890 135 0.222 0.465
95.2 105.8 120.4 198.1 348.5
arms** i 11 8 7 11 38 0.043 0.969
8.50 9.00 10.1 17.3 30.1
other** Foih 2 4 6 7 13 0.478 0.274 5 0.487 0.537
3.09 3.69 4.62 7.52 13.1
Senile Elastosis-face** 1 201 190 168 264 568 0.372 0.334 27 0.985 0.393
& N TR ) 207.0 187.6 163.7  268.8 563.9
neck** #l 133 120 118 186 411 0.092 0.709
132.6 126.2 116.1 197.9«  395.2
¥
-arms** kel 30 28 27 22 62 0.946 0.629
28.3 25.5 16.5 28.3 70.4
other** 2 2 0 2 5 13 0.033 0.646
2.16 227 2.60 6.00 8.97
Actinic Keratoses-face i 9 11 6 9 27 0.649 0.254
B oS b E i AL 10.8 9.85 5.33 7.99  28.1
neck i 9 20 4 4 31 0.429 0.588
13.0 11.5 4.87 6.66 32.0
arms [ 0 1 0 2 2 0.545 0.147
0.682 0.729 0.541 0.907 2.14
Neoplastic Changes PEMEE
Benign-Clinical Dx.** [EEE % 24 [BT 2 4 6 7 20 0.077 0.144 9 0.064 0.245
e 5.05 5.11 5.19 7.85 15.8
-Histopathological®** %5 FEAR & 7 7 i if 0 1 2 2 5 0.222 0.161
1.35 1.08 1.31 2.40 3.86
Ectodermal Gland Activity HIE TE SRR N
Eccrine : Profuse-forehead AP 0 1] 4 5 6 0.485 0.014 6 0.274 0.099
1.86 1.98 1.93 3.08 6.15




TABLE # A3

Observed and Expected Frequencies, Summary of Results for Subject

£

p-values of Contrast _
Coded Characteristic by Sepasarsi bty P ffi - [:Ag(;(;;ﬁli ;; Z]? -
3 b AR R b & U RH TR BHLEE O — ORBPHIZONTE
" A B L B o U MR %::?Jl-m-'_}:i;iﬁ‘dl
200+  90-199  40-89 10-39  Exp.at p-distance  p-dose Cases p-distance  p-dose
rad rad rad rad 3000+ m #5 it 7l 4 g it

hands F 12 5 6 19 28 0.583 0.417 53 0.331 0.515
10.4 8.33 8.76 13.5 29.0

feet i 13 5 8 13 32 0.241 0.757 49 0.181 0.941
10.5 8.82 9.06 13.3 29.3

Dyshidrosis-hands  + 15 17 13 11 37 0.661 0.443 56 0.638 0.420
T 16.7 14.4 9.99 12.9 39.1

feet jni 19 13 13 17 66 0.0077 0.880 59 0.011 0.793

17.8 17.4 16.5 23.6 52.7

Apocrine: kiFig

Mammary Gland Development-marked ) 7 18 14 22 0.900 0.109 41 NS NS
FLN 77 — 9 & 8.91 7.12 9.15 15.5 27.4
Sebaceous: %A
Multiple Inclusion Cyst (small) 2 3 6 4 10 0.483 0.271
£ A BRI x ) 3.06 3.29 3.46 5.16 10.0
Site-face P — 3 2 6 4 6 0.460 0.878
2.38 2.47 2.81 4.69 8.65
Hair: 5
Scalp: Alopecia-Areata [ £ — R 2 2 3 2 2 0.947 0.463
i A 1.57 1.54 1.29 1.97 4.62
Male Pattern #Ea 64 81 72 106 222 0.551 0.813 44 0.102 0.986
60.6 76.1 71.8 113.8 222.7
Diffuse 7 1 15 8 ) 21 42 0.244 0.988
9.67 9.81 12.8 25.2 37.6
Texture-fine o —fiAn 5 1 6 6 7 0.889 0.785
2.62 2.83 3.54 6.13 9.88
Axillary Hair-Sparse B 26 31 28 44 100 0.164 0.946 32 0.395 0.288

23.1 26.6 33.4 54.9 91.0




TABLE # A3

8¢

Observed and Expected Frequencies. \ Summary of Results for Subject
; : ’ p-values of Contrast 2
Coded Characteristic &&ﬁbi ii;p;b::} G;(::p#_m[ﬁ Pl - Agcd[&O l?&A:B =N
y o 1 IR R AT Y g X OF M EE BELR SHLEE O —19E O HBHII 0T
2 - FE AL s ond
200+ 90-199  40-89 10-39  Exp.at p-distance  p-dose Cases p-distance  p-dose
rad rad rad rad 3000+ m i Ry 5l i ikt 4 L
Absent wn 45 48 70 141 204 0.166 0.462 11 0.750 0.923
47.7 49.1 74.1 141.7 195.4
Beard ot 5 2 3 2 4 0.937 0.825
2.72 2.60 1.47 2.15 7.05
Moustache mRAE S 7 7 4 15 26 0.297 0.471 9 0.227 0.762
7.06 8.03 7.66 12.2 24.0
Body Hair: Thorax-anterior il {6 31 42 24 30 93 0.532 0.424 111 0.654 0.228
#%E g 5 353 33.2 252 32.1 94,1
posterior % 5 7 5 2 12 0.846 0.400 17 0.519 0.648
5.21 5.11 4.52 6.16 15.0
Extremities-arms 5 19 14 8 23 32 0.961 0.605 47 0.982 0.103
19 fE 14.7 13.5 11.4 16.1 40.3
legs [l 73 66 52 65 186 0.535 0.639 260 0.655 0.381
71.5 64.4 51.2 67.7 187.2
Nails: T
Appearance-yellow  # @& 5 2 3 7 7 0.901 0.795
e 2.56 3.09 3.36 5.14 9.86
ridged BN 1 7 2 4 16 0.091 0.327
3.78 4.17 3.62 5.84 12.6
other 2ol 4 4 7 9 25 0.076 0.404 7 0.484 0.508
5.45 6.04 6.35 11.0 20.2
Infection-Viral BHe— o f L AfE
Other kR ] 3 1 0 1 1 0.857 0.981
0.944 0.844 0.697 1.15 2.36
Infection-Fungal B — RN
Superficial-Clinical Dx. # R — [ELRE 72 Y 51 32 34 63 143 0.125 0.713 103 0.259 0.903

45.2 46.0 395 59.2 132.8




TABLE # A3

Observed and Expected Frequencies, Summary of Results for Subject

Coded Characteristic by Exposure Group f*"a'{‘:"s prcerm Aged 0-19 ATB
P& p : .
o ek BT B ERE AT & & (FHET SR WO — O BREIIDLTO
T R xR HE T ) B 22 HE 1 4 HBROED
200+  90-199  40-89 10-39  Exp.at p-distance  p-dose Cases h—distan ce p-dose
rad rad rad rad 3000+m B e A il £ it B
-Laboratory Conf. ¥z .k 0RiE 29 13 26 42 77 0.453 0.412 56 0.219 0.701

253 26.0 23.6 36.1 76.0

Regional and Specific Examination #fr#i# oL 0¥ ER®E

Head and Neck: ik ot 8o

Scalp: Seborrheic Dermatitis 5| 1%k % % 26 25 23 36 74 0.643 0.795 76 0.252 0.994
i1 . 22.9 22.6 24.3 38.2 76.0
Other Mk 0 3 0 3 7 0.179 0.109
2.02 2.25 1.26 2.06 5.40
Eyes: Xanthelasma W 2 5 4 3 6 0.811 0.421
= P 2.66 2.66 2.52 4.30 7.85
I} 1]
5 Arcus Senilus = AR 190 205 184 337 616 0.618 0.262 52 0.167 0.937
194.8 198.6 194.0 323.8 620.8
Pterygium** Bk 10 20 11 24 55 0.083 0.183 20 0.116 0.214
16.4 16.0 15.8 24.1 47.7
Other (Scleral Injection) % o fe(&Em#Em) 40 47 58 90 137 0.897 0.264 75 0.739 0.351
40.9 43.7 51.7 86.7 148.9
Mouth: Lips-Pigmented Lesions @& F k% 0 0 4 3 2 0.852 0.021
] % 1.01 1.00 1.16 1.91 3.90
Other % Ol 1 3 4 3 12 0.118 0.345
2.61 2.73 3.06 5.39 9.22
Teeth-Edentulous 12 18 130 108 87 135 297 0.858 0.943 21 0.074 0.882
i 116.5 105.2 86.7 139.8 308.8
Acne Vulgaris: A
Present #H 40 23 24 41 90 0.502 0.650 181 0.696 0.400
37.0 25.6 24.1 40.9 90.3
Active i& 16 12 11 25 42 0.635 0.120 101 0.645 0.168

19.4 11.4 11.2 20.6 43.3
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TABLE # A3

Observed and Expected Frequencies,
by Exposure Group

p-values of Contrast

Summary of Results for Subject
Aged 0-19 ATB

Coded Characteristic P
2 AR RE R B & & U R HREO—EOHBRAEIOLTO
a— Fahit BEROEW
200+ 90-199  40-89 1039  Exp.at p-distance  p-dose Cases p-distance  p-dose
rad rad rad rad 3000+m i it 7 & 1 it
Moderate HEE 4 4 3 8 21 0.093 0.093 36 0.162 0.161
7.83 4.68 4.09 6.85 16.6
Pit Scarring e {5 F it 14 8 5 13 37 0.117 0.822 53 0.719 0.659
12.0 9.87 9.03 14.0 32.1
Extent- face B —E 28 20 15 26 63 0.506 0.805 131 0.553 0.575
26.0 17.1 16.4 294 63.1
back i 12 9 9 13 27 0.714 0.371 57 0.685 0.275
12.2 9.00 7.61 12.0 29.2
Acne Rosacea-other l#:&E#E—20@ 11 5 9 12 19 0.862 0.960 15 0.983 0.553
593 6.48 8.04 13.2 , 223
Thorax and Abdomen Code 360 16 19 15 22 53 0.332 0.408 42 0.474 0.779
Wi & U T — K360 18.6 16.7 15.1 24.0 50.6
Thighs and Butocks  kIE##H & UM E
Tatami Dermatitis T R 1 1 3 2 3 0.698 0.362
1.12 1.15 1.44 2.44 3.86
Extremities Mg
Deformity # 2 8 12 21 34 0.263 0.00937
9.09 9.54 10.4 16.8 32.1
Tatami Callus-moderate B RENE—d S 25 24 10 38 77 0.134 0.982 34 0.983 0.553
20.1 20.3 24.0 41.0 68.6
marked 4 15 4 9 6 75 14 0.806 0.637
4.14 4.16 5.76 10.1 15.8
Varicosities-mnoderate  # IR # — o 5 5 11 14 26 55 0.0081 0.28 9 0.665 0.056
13.6 13.5 15.2 25.1 43.6
Other EO M 57 50 62 107 199 0.271 0.399 146 0.122 0.856
575 58.2 63.2 102.9 193.2
Any ICD code (Including scars of cosmetic 89 71 95 167 192 0.99999  0.0107 215 0.997 0.254
significance 82.2 80.9 79.2 122.5 249.2

ICD (FREmsBII-FOs580
FTANT(EFELMEE 2 3RHEEF )




TABLE A4

A4

CHARACTERISTICS FOR WHICH THE NULL HYPOTHESIS OF NO AGE
RELATIONSHIP WAS REJECTED AT LEVELS OF .00026 OR LESS

IEEE & PR R 0 IR SRR AE AT . 00026 DL F oo Ak ECEH & 0 - 151

Number of Cases

Characteristic il Sig'ﬁg‘i,';‘fi“‘e
ik Male  Female A
7 %
Total Sample & 4022 6628

A. Characteristics for which the age distribution was older than in

EBOBA BB EHRO 20 ED LEBORR LR LR

the sample as a whole

Dry skin B O BLAR 1 194 660 .0000017
Scaling skin T R e 20 25 .00037
Wrinkled*# Lhazn 114 404 0000000013
Thickened fEErg 11 29 00017
Atrophic** B 102 286 .0000000013
Senile Dry*#* EATEER 58 137 0000000013
Mottled** #4 142 89 0000000013
Speckled** o Hf 527 363 00006000013
Suntanned-Sunburned A — B 591 201 0000017
Gray hair-Shade 1-2%* HE-85w1—2 930 1238 0000000013
Gray hair-Shade 3-4%* HE-88w3—4 768 808 0000000013
White hair** AR 61 95 00005
Dyed hair ey 7 36 595 00005
Hypopigmentation 3 5 108 90 00037
Intradermal Nevi (few)** B P £ B (0 8 ) 305 521 .00037
Hutchinson’s Freckle (one)**  Hutchinson ®8IEE(—>) 42 97 00017
Hutchinson’s Freckle (few)**  Hutchinson %ERBE(2#) 26 43 00005
Lentigines (few)*®* RGNS -3 762 1515 .0000000013
Lentigines (many)** ECATEH) 136 352 0000000013
Senile Hemangioma** &AM 653 833 0000000013
Senile Purpura** E AT 14 22 .0000017
Seborrheic Keratoses (few)** L R 475 618 0000000013
Seborrheic Keratoses (many)*®* BE@mthin k(£ 8} 153 95 0000000013
Epithelial Tag (few)** bR SLEEME (3 129 138 0000017
Neurofibroma (one)** R () 28 31 0000617
Moxibustion scars (any) o () 1036 2426 0000000013
Moxibustion {>>50) Fe A (> 50) 40 182 .0000017
Cutis Marmorata (arms) KT R () 53 65 .00005
Cutis Marmorata (feet) FEOEEE(E) 106 186 00037
Cutis Marmorata (legs) KELHRERIMH) 179 342 00037
Coarse Telangiectasia (face) SIS Ok i m) 216 315 00037

Fine Telangiectasia (face) T LA O 8 A () 176 1419 0000017
Fine Telangiectasia (neck) FRAME O A (@) 625 759 00037

Fine Telangiectasia (arms) M EOMy g m 47 64 00037
Senile Elastosis (face)** PR e (A 727 1445 0000000013
Senile Elastosis (neck)** EAME D BEE(E) 581 900 6000000013

*  Rule (3) corresponds to a significance level of .00037, (4) to .0000017, and (5) to .0000000013
(3103 .00037, A4, 0000017, EA1GNHE 0000000013 O FF KR D E A F AN T A,

**  Among comparisons selected previous to analysis. &falc @R s h o HEEE.
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TABLE # A4

Number of Cases

Characteristic 17 2 Sigﬂ?g‘;ﬁlw
wiE Male  Female ki
3 i

Senile Elastosis (arms)** E N PEGR G B () 62 179 0000017
Senile Elastosis (other)** AR AREE(Z OMN) 5 27 00000025
Actinic Keratoses (face)** st m (s 76 24 .0000000013
Actinic Keratoses (neck)®* HEEs Ryt m L (#) 100 12 00017
Baldness (male pattern)** BEE (B 785 125 0000017
Baldness (diffuse) i () 30 119 00037
Axillary Hair-sparse B — 112 258 00017
Axillary Hair-absent R — i 34 707 00005
Arcus Senilis®* # A 1138 1277 0000000013
Pterygium RIE 68 107 00037
Scleral Injection®* B! 318 304 0000017
Teeth-Edentulous** i — B 375 779 .0000000013
Varicosities-moderate** i 05 8 — o 29 147 0000017
Varicositics-severe** R R — R 15 32 00037

B. Characteristics for which the age distribution was younger than in the sample as a whole
ERAHFFRET A0SR ENLHEEROFE 2R L - H

Brown Hair Color
Junctional Nevi (few)**
Junctional Nevi (many)**
Compound Nevi (few)**
Café au Lait (ong)
Atrophic Scar (surgical)
Atrophic Scar (other)
Vaccination Scar

BCG Scar

Profuse Eccrine Activity (hands)

Dyshidrosis (hands)

WEOE .

A AR D M)
BomEE Y
MO )

TN T N
B EE SR
THEHEE(Zo M)

T 7 A

BCG #izfE

ARG A B (R
R

Mammary Gland Development (marked) 3FL0%%&# (®#)

Body Hair (legs)

Acne Vulgaris

Acne Vulgaris (active)
Acne Vulgaris {moderate)
Acne Vulgaris Pit Scarring
Acne Vulgaris Extent-face
Acne Vulgaris Extent-chest
Acne Vulgaris Extent-back

EE ()

P

B (R
Sty (h %)
ARl Rzt an
SRR — B
Bt AE — D A
BEETE T

12
1976
81
1109
202
685
TS
3356
192
78
122

682
150
63
34
60
93
24
62

108
2979
67
1728
352
1549
322
5455
209
36
40
101
67
208
108
41
66
150

53

.00017
.0000000013
.00037
.0000017
.0000017
00037
.00037
.00037
.0000000013
.00037
.00037
.0000s
.0000017
.0000000013
.0000000013
.0000000013
.00037
.0000000013
.00037
.0000017
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TABLE AS CODES WITH SIGNIFICANT P-DISTANCE OR P-DOSE
FAS HRLSPHETILUPERLIATZII-F

Code Cases  p-distance p-dose Age Findings
2 i 84 #is R R R

Maldeveloped Physique — %% &R 26 395 978 NS
Coarse Skin Texture EEOE SRS 18 010 310 NS
Suntanned or Sunburned D% &L HM 515 00013 334 Older .00037
Senile Depigmentation EAMEEKE 83 005 505 NS
White Hair e 106 953 931 Older .00005 (Hiro)
Light Brown Eves i A MR 9 976 580 NS
Patterned Pigmentation HItEAE O B iR 499 99999 .00086 NS
Hyper-pigmentation EELEAE 504 99999 0053 NS
Intradermal Nevi (few) ey lsp( =) 485 0047 590 Older 00037
Junctional Nevi (many) &880 58 92 983 582 Younger .00037
Cafe au Lait (one) sz u# =1 —fsga(—o) 336 680 0074 Younger .00037
Senile Purpura ¥ A4 38 0098 606 Older .0000017
Atrophic Scars: A-bomb <10 cm 461 99999 99999 NS

EHTE R RS < 0o i
Atrophic Scars: A-bomb >10 cm 549 99999 00144 NS

it A B S 10em
Atrophic Scars: Other #ttun: 204 362 079 984 Younger 00037
Hypertrophic A-bomb scars >10 cm 19 99984 608 NS

BE TSR IR B > W0em
Keloid Secondary A-bomb >> 10 cm 23 .9988 .029 NS
R HE LR T 202 4 F > 1em
Moxibustion :  any 2190 00078 179 Older .0000000013
Viccination Scar 15 g 5412 00001 828 Younger 00037
BCG Scar BCG @l 250 0031 338 Younger .0000000013
Cutis Marmorata-legs KEERHRES - 333 946 964 Older .00037
Cutis Marmorata-other KBOMES—FoR 19 977 982 NS
Coarse Telangiectasia-face 340 .0001 415 Older .00037

R 0 LA % BERE —
Fine Telangiectasia -face 1395 0062 914 Older .0000017

A IS o # A o 8 — A ;

-neck # 868 0007 .890 Older .00037
Dyshidrosis T8  feet B 128 0077 .880 Younger .025
Baldness E -Diffuse  #E1% 95 244 988 Older .00037
Infection-Viral-other Bip—wf LAE-FOH 6 B57 981 NS
Lips-pigmented lesions B —@XE&EH & 9 852 021 NS (Hiro. only)
Extremities-Deformity Uk — &/ 78 263 00937 NS
Varicosities-Moderate ~ #8R#7 —1p %7 111 .0081 028 Older .0000017
Any ICD code 614 99999 01067 NS

ICh (FEEFESEsEI 2 -Fosa 04 mT
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TABLE A6

GROUP FOR ALL ITEMS HAVING NON-NULL INDICATION

SUMMARY OF CONTINGENCY TABLE ANALYSES BY DOSE

FAE RERMEIFLAVISNTOEB LT SRR ERTFOEY
All Ages & 0-19 ATB fi e 0 — 1968
lt?m Cases Dose Trend  Dist. Cases Dose Trend  Dist.
EH LESE L i RS & 5
Total Sample # &% 6607 2344

Maldeveloped Physique BHTR 26 ‘ NS 8 NS NS
Coarse Skin Texture HEOHLVED 18 NS < <5 Not tested
Dark Complexion Anfa 249 NS NS 73 NS <
Suntanned or Sunburned H#EF TIIHM 515 NS < 150 NS <
Senile Depigmentation ARG A & 83 NS < 37 NS NS
Gray 1-2 Hair** CESE 1382 f(951) NS 115 t NS
White Hair** A 106 i NS <5 Not tested
Light Brown Eyes** AR Rl 9 NS > 5 NS >
Patterned Pigmentation** k& F ik # 499 } > 154 | >
Hyper Pigmentation** BERER S 504 | > 157 | >
Intradermal Nevi (few) B RE b ¥ ) 485 NS - 132 NS NS
Junctional Nevi (many) HEhuae ) 92 NS > 57 NS >
Compound Nevi (many) MEEE ) 22 NS NS 5 NS >
Café au Lait Mark (one) 333 | NS 162 NS NS

23—k —FEE{—2) &
Senile Purpura BAEEY 28 NS < <K Not tested
Atrophic A-bomb Scar <10 cm** 461 { > 183 t >

R G MR PE AR < 10em
Atrophic A-bomb Scar >>10 cm** 549 I > 190 I >

PR IR R > 10em
Atrophic Scars-other B -2 O 362 { NS 122 NS NS
Keloid Secondary A-bomb Scars >>10 cm** 23 NS o 9 NS =

EHEERECRET A YO F>10m
Moxibustion Scars-any FodH— A 2190 NS < 492 NS NS
Moxibustion Scars >>50 Fe i > 50 144 NS NS 11 1 NS
Vaccination Scars 4 i 5412 NS < 2082 NS ==
BCG Scars BCG #i 250 NS < 206 NS <
Cutis Marmorata-legs KT b — B 333 } NS 60 { NS

other 20k 19 { > <5 Not tested
Coarse Telangiectasia-face** 340 NS < 57 NS <

LA o HL A & dRIE —
Fine Telangiectasia-face™* &M 5 o A v i — & 1395 NS < 254 NS NS
Fine Telangiectasia-neck™* B 7 o8l 4 48— 868 NS o 135 NS NS
Fine Telangiectasia-arms FHdm%E s - 65 1 (.969) NS
Senile Elastosis-face®* & AvEdi haggess —m 1331 NS NS 27 NS =
Dyshidrosis-feet -2 128 NS < 59 NS <
Male Pattern Baldness BRI E 545 NS NS 44 1 NS
Diffuse Baldness B 95 ! NS <5 Not tested
Hairy Arms EER Y 96 NS NS 47 NS >
Viral Infection-other 74 I 2 M — 2 0 fih 6 { NS 4 Not tested
Seborrheic Dermatitis-Scalp 1%k % % — AR 184 NS NS 76 ' NS
Pigmented Lesions-lips (o E A — 9 } NS <5 Not tested
See footnotes at end of table, FHROMF 5 B, —
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TABLE # A6

All Ages =B 0-19 ATB i 0 —1 0%
1:;’??;1 Cases Dose Trend  Dist. Cases Dose Trend  Dist.
il # ik R g il 2 50t # 1) iy
Tatami Callus-moderate &M IE — b2 E 174 t NS 34 NS >
Varicosities-moderate o BR R — h % 111 NS < 9 NS NS
Extremities-deformity Tl — 2% F2 78 1 NS <5 Not tested

Any ICD code (incl. scars of cosmetic signif.) } > 215 NS >
ICD ([ER&EESHII- FOsa 3 LD
FTaTI(EAEEMEEAHEEEL)

#% Comparison judged important prior to analysis.
BEWMETE TS L H s A lRRE
Jort Increasing or decreasing trend in prevalence with increasing dose among the four higher dose groups.
L2t MooGaREcse THEDNE 2 C RN E - GELT 2ESETRT
Zor<

Prevalence among those in the four higher dose groups greater than or less than that among those
exposed at distances beyond 3000 meters.

SEATe MoOSEsREC S HHEEAN, 00m EONETERLERIN KIS AEN L ART,
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TABLE A7 CROSS-CLASSIFICATION OF ITEMS TESTED FOR
BOTH AGE & EXPOSURE RELATIONSHIPS, IN TERMS
OF RESULTS OF TWO-SIDED TESTS
Ml EOBRIZETNT, FHMELHEEHEGEED
BETE - LHEOZEESE
Rows correspond to p-dose or p-dose and p-trend

#FAT

1. Dose analysis:

T

e

FliE Pt

PH#HREPHimERT,

o Age Fi#
Selected 4R Not Selected ki e
Dose s S otal
i Slgr}gx‘l;d.nt NS Slgr;;fgant NS ot
HETES— = —— RS
Older Younger Older Younger
kel R 5 A #
Selected Significant increase 4 7% 0
e (eg, p-dose >.975) 1 Lo 0 St 2
(& PR . 975)
Significant decrease # &4 #HY
(eg, p-dose <C.025) 0 0 0 0 0 3 3
(PRt 025)
NS #fi#ETAZw
(eg, .025 <p-dose <.975 9 0 ! 6 1 ? #
{7k A 0f 025 P it <. 975)
Non-selected Significant increase  # & % #m 0 0 0 2 1 4 7
A E AR -
Significant decrease &4 WL 0 0 0 1 3 4
NS HETZW 23 4 3 15 16 52 112
Total it 33 4 4 22 19 70 152
2. Distance analysis: Rows correspond to p-distance
PEEEREET : Pl PERBE AR A
Age TEE o
Selected #iR Not Selected #HER
Distance S R Total
i Slgn;if'::_ant NS SLgn{l_ﬁgant NS At
il HRTEL < HETH
Older  Younger Older  Younger
LB i I i E-Ris o faad
Selected More prev. within 3000m 0 0 1 0 0 5 6
i 4 3000m PR O HFFE T LD
(p-dist. 22975} (pme . a75)
Less prev. within 3000m 0 0 0 3 0 0 3
A0WmLIAOERELR L EY
(p-dist. <.025) (psa<. o)
NS HETZL 10 0 0 3 1 6 20
Non-selected More prev. within 3000m 0 1 0 0 0 1 2
El i WHm P HOEHEL LD S0
Less prev. within 3000m 3 0 0 1 1 5 10
WMmLROEHETI LR
NS§ HETEW 20 3 3 15 17 53 111
Total it 33 4 4 22 19 70 152
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