1 0 13

S

Gajan T1-YI'.

153 i i e




TECHNICAL REPORT SERIES
¥ B B & F K

The ABCC Technical Reports provide the official bilingual statements required to meet

the needs of Japanese and American staff members, consultants, advisory councils, and
affiliated government and private organizations.

The Technical Report Series is in no way
intended to supplant regular journal publication.

ABCC ¥fi# 53, ABCCOHAABIURAEMBA, MM, FFEs, BHLL IR

MoOMEARFEOERIZG U2 20O RMBICL 0B THS. BHBEHELHRL CEF O
EERRLINADIEDOTIRZ W,



TECHNICAL REPORT
02-63
-

ILLNESS EPISODES AND A-BOMB EXPOSURE
‘R EREHE

A STUDY OF ABSENTEEISM AMONG NAGASAKI MITSUBISHI
SHIPYARD WORKERS

CERBEMAFAREEORGRICET I2HR

TEIZO KOMATSU, M.D.! Ny
TAKEAKI HASHIMOTO, M.D.! 1% 4< il #§
SHIGEYUKI ONISHI, M.D.2'3 A%
HIDEO FUJISAWA, M.A.2 IR T 4t

From the Nagasaki Mitsubishi Shipyard Hospital, ABCC Department of Statistics?
and Nagasaki Branch Laboratory, Japanese National Institute of Health?
— H R & & CABCCHERHEE [0 F Bl 2 B 52 T IS 8 37 °

A ;ﬁe o]

ATOMIC BOMB CASUALTY COMMISSION

HIROSHIMA AND NAGASAKL JAFAN

A Cooperative Hesearch Agency of
U.5.A. NATIONAL ACADEMY OF SCIENCES - NATIONAL RESEARCH COUNCIL
s
JAPANESE NATIONAL INSTITUTE OF HEALTH OF THE MINISTRY OF HEALTH AND WELFARE

with funds provided by
.5 A, ATOMIC ENERGY COMMISSION
JAPANESE NATIONAL INSTITUTE OF HEALTH
U.5.A. PUBLIC HEALTH SERVICE

FE @& &% ¥ B ® £ B =

8 4 b O

BEFE LR - 2@ 2K REHEDT T NN EFRF
@ Bk kW OME MK MM

(REEFDEAS, REAFATTHANEFRE L CREERTEROFRRIZLS)



CONTENTS
B X
List of tables and figures

Page i

Background and purpose

Method Study sample
WFE )i ik R L A

Collection of data
U T

Results Comparison among 3 groups
A L T T

Comparison of groups with arfd without symptoms

Other factors

Comparison between Mitsubishi Hospital and ABCC medical records
CHEMBES SR EBEABCCOREE DHE . 12

Discussion Comparison among 3 groups
5 1% ST OHAIE. s s s 1B

Comparison of groups with and without symptoms
SEIERDH » LB E D 5 B L DB e, 16

Other factors

Comparison between Mitsubishi Hospital and ABCC medical records
ZHERROER - ABCCRBERRE OB e 18

Conclusion
BB B 1eeeuveeereeeesseessessesenssessseseseersaeesassnnaeeer et st eteen st e e saenteeest e seeensserseennnseneeeeeerssossseoiiin, 18

References



Table 1.

#

TABLES AND FIGURES
BARER-EFX

Study sample by occupation, age, and distance from hypocenter

HBRE, WH- BB RO S OIEER s Page 3
2. Absence rate by distance from hypocenter

RENT RASHA GOFEBET .. ..o ecnmmssansiilaskhesunssotbinssessssms dsimsssinonans sransassseenesionmensrannsa 5
3. Frequency of absence by distance from hypocenter

REDBUIE, RLHA B DEERER i srenienes D
4. Observed and expected frequency of absence by distance from hypocenter

RENVIARE O BIEEE & BARE, RO, S OB e, D)
5. Length of absence by distance from hypocenter

KENOFEREAM, HOH A S OFEBER e O
6. Absence rate by type of disease and distance from hypocenter

RENE , O - B S OBEBEN e D
7. Absence rate, 0-1999 m, by radiation symptoms category

0 —1999m B oo JEh A, AT ERIEIR O A 1 5 9
8. Frequency of absence, 0-1999 m, by radiation symptoms category

0 — 1999 m B oo JOENEIIE ,  BOFERIE AR 0 A5 B 9
9. Length of absence, 0-1999 m, by radiation symptoms category

0 —199mEEORE OIFEHM, HEBERO BT (i 9
10. Absence rate, 0-1999 m, by type of disease and radiation symptoms category

0 —199mBEO KEHE, FEHROMBE - BOEERERO BB e 10
11. Hospitalization rate by distance from hypocenter and radiation symptoms category

ABedl, Ot 6 OEE - BEHRIERO EIED e crireeeeenreesess e srmneaeeeaens. 10
12. Absence rate by estimated radiation dose

AN EE,  HE T B 12
13. Absence rate by marital status, number in family, length of service, and

commuting distance

RN EE, MSURIRGE - AR - BUEEE R - EENERBER e 13
14. Marital status by distance from hypocenter

HEARARTE, LM A 5 o R EER 13
15. Number in family by distance from hypocenter



16. Length of service by distance from hypocenter

B & R R L 2 5 o0 BEEE R ... Page

17. Commuting distance by distance from hypocenter
SHEGIEEE. T BRI st s e R b s S ey 4

18. Comparison of Mitsubishi and ABCC clinic records
SEOEREABCCHEDIRREE OB

Figure 1. Frequency of absence by distance from hypocenter
Bl R e S R R R e R s

2. Length of absence by distance from hypocenter
ShiderEde: SR B IR BRI e L AT e R LR

i



ILLNESS EPISODES AND A-BOMB EXPOSURE
FER &R B HE
A STUDY OF ABSENTEEISM AMONG NAGASAKI MITSUBISHI
SHIPYARD WORKERS

CSERBEMAREBORDERICHT IHER

BACKGROUND AND PURPOSE

The mission of the Atomic Bomb Casualty
Commission (ABCC) is the conduct of studies
among the citizens of Hiroshima and Nagasaki to
determine the late effects of ionizing radiation from
the atomic bombs. Studying prevalence of illness

as related to radiation exposure is one aspect of

this joint reseach program conducted by the
Japanese National Institute of Health (JNIH) and
ABCC. Clinical observations based on a 2-year
cycle for members of the ABCC-JNIH Adult Health
Study,! endeavor to detect illnesses and evaluate
the general health status of these sample members.
Field " studies® are designed to secure on a
continuing basis information on illness episodes
occurring between the scheduled clinic visits.

The participants in the Adult Health Study
are under various health insurance systems.
Those located within 3000 m of the hypocenter*
are covered by the A-bomb Survivors Medical
Treatment Law (ABSMTL) and are entitled to
receive free of charge all examinations and care
by community medical facilities. Those located
3000+ m enjoy this benefit only in case of diseases
considered by ABSMTL to be related to radiation
exposure. These are referred to as ‘approved’
diseases in this study. Persons not present at the
time of the bombing (ATB) enjoy no privileges of
this kind. Moreover, those not covered by
ABSMTL carry a wide variety of other forms of
health insurance.
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*Late in 1961 the ABSMTL definition of closely exposed was changed from within 2000 m to within 3000 m
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These differences appear to be a source of
difficulty for any study attempting to relate illness
episodes and the late effects of radiation.

However, among workers in a large plant such as
the Nagasaki Mitsubishi Shipyard these difficulties
may be overcome because of the highly developed
and uniform medical treatment system. Further-
more, because a considerable number of atomic
bomb survivors are working in this shipyard, it was
decided to conduct this investigation of the
relationship between radiation exposure and health
status as indicated by absenteeism.

METHOD
Study Sample

As is apparent from the tuberculosis study
conducted by the authors,? female workers at the
Nagasaki Mitsubishi Shipyard are fewer than malé
workers and length of service is shorter. For
this reason, a study of this type among female
workers appeared difficult. The subjects for the
present study were therefore selected from among
the 7272 male workers as of January 1959 whose
exposure status was known from the tuberculosis
study. The general criteria for selection of the
sample were:

Male worker of the Nagasaki Mitsubishi Ship-
yard as of September 1954

Worker of the shipyard in January 1959 when the
present study was initiated

The comparison groups were defined as:

Group 1 Located 0-1999 m from the hypocenter

Group 2 Located 3000-3999 m from the hypo-
center

Group 3 Not in city ATB

By random sampling Groups 2 and 3 were
matched as closely as possible with Group 1 by
number, age, and occupation. The sample totaled
1221 male workers (Table 1).
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TABLE 1. STUDY SAMPLE BY OCCUPATION, AGE AND DISTANCE FROM HYPOCENTER
1 HREY, BE - ER - BORE S o MR

Occupation Age Distance M m Not in city Total
et 8 0-1999  3000-3999 TV EMoEH A
20-29 6 4 10
Professional and hnical -
rofessiona dn. technical workers 30.39 42 16 42 130
Managers, clerical, and related workers J
P 45 87 L S B 5, 0B S 20 o4 b 19 iyt
HLURBESES 50+ 33 33 26 92
Totaldt 129 152 121 402
202
Craftsmen, production process, and transport Diea T 17 12 >
equipment workers 30-39 100 92 09 201
HE T, S/ LAY b & U % st dr s 40-49 106 90 99 295
50+ 61 49 68 178
Total & 286 248 285 219
20-29 19 23 23 65
30-39 142 138 141 421
Total
3 4049 160 157 148 465
50+ 94 32 94 270
Total it 415 400 406 1221
Collection of Data EHONE

Datae Obtained from the Nagasaki Mitsubishi Shipyard.
According to the procedure of the Nagasaki
Mitsubishi Shipyard, a monthly Injury, Illness and
Absence Status Report is regularly submitted
from the various sections and workshops to the
Shipyard Health Section.
all absences of 4 or more consecutive days on
account of illness and were checked against the
list of study subjects. Next, diagnoses and other
information were obtained by checking these
absentees with the Statements of Payment under the
shipyard health insurance program. Then, cards
were prepared according to disease.

These reports include

Data Obtained from ABCC Medical Records.
Information from the Mitsubishi Hospital was
compared with ABCC medical records for those
of the study sample who also belong to the Adult
Health Study population.

Period of Study. 2 years, from 1 January 1959 to
31 December 1960.

ZEREEMAAEVBLER. HEREEHKTHE
BHERMIZEZR, LB2 6 THEEFICABERNR
ERIB AT 5T w5, Z o AR RERRE
AR I A HD BB L TRE L 2T NTO
Flz@@LTws. ZhEMEREHEOLTE L #HE
LERICES4 U Lo RSB 2572, RwTIh
5 O REIFNC DT [F B CLR O KBS £ RE

L, 20iésl Uzl ER 2G4 7 LTE
B 2 ER L 7.
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ANEFEHETEICHE YL T2 HIIOVWTIZABCC o 2Es
hLEREAFL, ZFERE, SSLER & R
iz,

FAEHAR. 19594£ 1 H 1 H £ W 19604£12H31H £ T
DiGerETH3B.



Definition of Absence. In the present study
absences of 4 or more consecutive days because of
illness were designated as ‘absence’. In cases
where individuals presented themselves for duty
between periods of absence, such absences were
considered separately even though they might have
been due to the same illness.

RESULTS

Comparison among 3 Groups

Absence Rate. Table 2 shows absence rate by
distance group. The rate is slightly lower in
those located 0-1999 m than in those 3000-3999 m
and persons not in the city ATB. The difference,
however, is not statistically significant. Further-
more, the overall rate of approximately 0.20 is
about 4 times as great as 0.063-0.029 noted by
Kato* in his study of railway workers in the juris-
diction of Hiroshima Railway Division. Kato's
report considered only ahsence of 6 or more days
duration. Following suit and taking only absences
of 6 or more days inthe present study, the value
of 0.168 was obtained, which is about 3 times as
great as the result obtained by Kato. A subse-
quent section discusses absenteeism related to
radiation symptoms and estimated radiation dose

(T 57 Dose).*

Frequency of Absence. Table 3 and Figure 1 show
frequency of absence by distance group. The
values of the 0-1999 m group seem to be higher
than those of the other 2 groups at the frequency
of 2-4 times. Individuals absent 6+ times may be
absence prone. There were 2 such persons in the
0-1999 m group and 5 each in the other 2 com-
parison groups. However, distribution of the 3
groups generally fits the Polya Eggenberger
Distribution (T able 4).

Length of Absence. Table 5 and Figure 2 show
frequency of absence by length in the 3 comparison
groups. The curves cross and generally follow
the same pattern with apparently no marked

REOEH. AFRETHEBEBICLY 4 0L RlEL
TREILEEDEmERBlE LTHEDL. Zo8EkL
A —HEBICEARETH - TP NEN L2412
TR 2 e LTHER S .

A
3EMEOEHE
ZEE., K21k, BLMA S ORI REFE SR

Lt dTdb. 0—1999m oHbM (2w A% 1423000—
3999m (zwAFEH L UCEBEBECTNCOE S S EHIL
Lo EERCHE. LALFOERHINCIEET
FHwv., MZOIFIFIEC.20TH D, MEEY AL B
EREANEEDIC O W THAR0.063—0.0290#) 4 f%
CHS LTwa,. MEoEE, 6 AL Lo RE o s
EFRODTVE. KFECHVTEZFNIZAbBE 6 HL
EOmRBlos e TaH5 201684 51 & 15 /2.
THbLENMEONMORIETH - 2. HAEERE
FUEPRER(TTHER) Mo REF i mb+ 5.

REOEE.
EDOTHB.

F3 L1 TN KRB E DL
0—199m OFOREIF2—4lRDbH
Y THO2FEIHAEVEITHS. RE6 N ED
BOEHENREFHEEEZLNEY, T0LIhbDIE
0—199m O IZIZ 24, D 2BIERASHTD
Holo. LaL, 3HOSFMIVITNE Polya Eggen-
berger MG IZITITMAS LT WS (#F4).

RENO¥EGEE.  #5 LE 2 X RE ORI
REVOERHAE SHE#Iz>wT R LA SAoRTE
WIERZELLPLMAELZ - THELTH YV FERLZG

*Tentative 1957 Radiation Dose ealculated in rad on basis of York curves attenuated by shielding situation of the individual.
195TE MR — York A fEml LA bRz &I, SAOEEREIZL - THBL 1rad THE L& HUHRE.



TABLE 2 ABSENCE RATE BY DISTANCE FROM HYPOCENTER

F 2 RENE,BOHD S @R
Distance JifE m imi& Person/months Rate t
Number  Persons AN/HB 2
# A
0-1999 161 87 94931 0.1945
3000-3999 160 76 9527 0.2015 t absences /¢ &l 8
}:3:?;]:3(22:.-, e 163 85 9708 0.2015 persons fif % B #
Total &t . 484 248 29 166 0.1991
TABLE 3. FREQUENCY OF ABSENCE BY DISTANCE FROM HYPOCENTER

#3  REMRRE, BLHA S BRI

Distance

i m

Not in city

Total #H
Number of absences 0-1999 3000-3999 WM s B
) Persons % Persons % Persons % Persons %

J'\ A L —

0 328 79.04 324 81.00 321 79.06 973 79.69

1 47 11.33 41 10.25 54 13.30 142 11.63

2 20 4.82 15 3.75 11 2.71 46 3.97

3 12 2.89 8 2.00 11 2.1 31 2.54

4 6 1.45 4.7 1.00 3 0.74 13 1.06
5 1] 3 0.75 1 0.25 4 0.33 .,

6 1 0.24 3 0.75 3 0.74 T 0.57

7 0 1 0.25 0 1 0.08

8 1 0.24 0 0 i 0.08

9 0 1 0.25 1 0.25 2 0.16

10+ __0 0 1 0.25 1 0.08

Total 3t 415 100.01 400 100,0_0 406 100.01 1221 99.99

TABLE 4 OBSERVED AND EXPECTED t FREQUENCY OF ABSENCE BY DISTANCE FROM HYPOCENTER

4 REVEE OB L MEEt SO s 5 o RS
Distance Ml m Not in City

Number of Absences 0-1999 3000-3999 MR o
S [l 2 Observed Expected Observed Expected Observed Expected
BHEE HATE IR B i MR HEl LUEERTS
0 328 323.56 324 321.61 321 326.02
1 47 54,71 41 42.35 54 43.23
2 20 20,06 15 16.25 11 17.34
3 12 8.67 8 8.00 11 B8.52
4 6 4.04 4 4.29 3 4.56
5 1] 1.6 3 2.42 1 2.67
6 1 0.98 3 1.40 3 1.49
T 0 0.50 1 0.83 0 0.88
8 1 0.26 0 0.50 0 0.53
9 0 0.13 1 0.31 1 0.32
10+ 0 0.07 0 0.19 1 0.20

B8.211 4.450 14.414

P 0.30-0.50 0.90-0.80 0.10-0.05
Significance ## = NS figThuw NS HETLL NS#H#ETLZL

tCaleulated by Polya Eggenberger distribution.

Polya-Eggenberger 57 12 & 2 B

12



TABLE 5 LENGTH OF ABSENCE BY DISTANCE FROM HYPOCENTER

#5  RENOFHAR, Sk 5 o B
Dist ]
Length of Absence tatamy i Not in City Total
e i o HE 3 100 B e 0-1999 3000-3999 WPV G s it )
Absences % Ahbsences % Absences % Absences %
Week i KU e i ] 8 ]
-1 57 35.40 43 26.88 50 30.67 150 30.99
-2 24 14.91 41 25.62 31 19.02 96 19.83
-3 20 12.42 16 10.00 23 14.11 59 12.19
-4 14 8.70 8 5.00 10 6.13 32 6.61
-8 18 11.18 22 13.75 21 12.88 61 12.60
-12 T 4.35 10 6.25 10 6.13 27 5.58
-16 7 4.35 4 2.50 5 3.07 16 3.31
=20 2 1.24 2 1.25 2 1.23 6 1.24
-24 3 1.86 0 3 1.84 [ 1.24
-28 1 0.62 1 0.62 2 1.28 4 0.83
-32 0 5 32 1 0.61 6 1.24
-36 2 1.24 0 0 2 0.41
36+ 6 3.73 8 5.00 5 3.07 19 3.93
Total 161 100.00 160 99.99 163 99.99 484 100.00
TABLE 6 ABSENCE RATE BY TYPE OF DISEASE AND DISTANCE FROM HYPOCENTER
#6  REVE, BEOEE - RO 5 o EEE
]}_ TN -
istance BRE o — Not in City Total
Type of Disease 0-1999 3000-3999 [ R b R it
A o B Absences Rate Absences Rate Absences Rate  Absences Rate
fod ] 3 o B od] # g #
Infective and parasitic
(B E UFERF i 10 0.0121 21 0.0265 13 0.0161 44 00181
MNeoplasm
BRI ..corvroiirserseermmnernnsrnssssss sansssnsssnsasasssunnsrans 1 0.0012 0 0 1 0.0004
Allergic, endocrine, metabolic and nutrition
TLL¥—f, NEHERE, HMERES LT
AR e S o 0.0024 1 0.0013 5 0.0062 8 0.0033
Blood
MEOER i shsiiii e 1 0.0012 0 0 1 0.0004
Mental, psychoneurotic, nervous system and
sense organ
FE R R A R AR B L U SRORE 20 0.0242 23 0.0290 16 0.0198 59 0.0243
Cerculatory system
TEIRBFOER ..o erbresssaianns 10 .0121 17 0.0214 9 0.0111 36 0.0148
Respiratory system
o g N PUOTR - 1 0.0544 27 0.0340 30 0.0371 102 0.0420
Digestive system
LB B OWE namamisenisiaming | 00 0.0447 35 0.0441 54 0.0667 126 0.0518
Genitourinary system
PR & FROELR 3 0.0036 3 0.0038 2 0.0025 ] 0.0033
Skin, cellular tissue, bone, and organs of
W e LRSS SRS, T U
RN T B i by 15 0.0181 13 0.0164 11 0.0136 39 0.0160
Symptoms, ill defined
SR, SEETME oo, 9 0.0109 11 0.0139 15 0.0185 35 0.0144
Injury
AT o s GBS 8 0.0097 9 0.0113 8 0.0099 25 0.0103
Total &t 161 0.1945 160 0.2015 163 0.2015 484 0.1991 -
Person months A H 9931 9527 9708 20166




FIGURE 1

FREQUENCY OF ABSENCE BY DISTANCE FROM HYPOCENTER

X1 REMERRE, LA S O IEEER
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difference. For example, absences of less than
1 week are common in the 0-1999 m group, but this
may be considered a phenomenon that compensates
for the small number of absences of 1-2 weeks.

Diagnosis. Table 6 shows absence rate by diag
nosis and distance groups. The highest rates in
all 3 groups combined are demonstrated by
diseases of the digestive and respiratory systems.
This is consistent with the results of Suzuki® and
Kasai.® Moreover, in this study these 2 types of
diseases accounted for approximately one half of
the total. By distance groups, diseases of the
respiratory system were more common only in
those located 0-1999 m. In the other 2 comparison
groups, diseases of the digestive system were
more common than respiratory disease. Further,
a count of approved diseases,” such as leukemia,
cancer, anemia, and liver disorder, revealed 4
such cases in the 0-1999 m group, 1 case each of
stomach cancer and anemia and 2 cases of liver
disorder. Only 1 case of liver disorder was noted
in the 3000-3999m group; and 2 cases of liver
disorder and 1 case of liver cirrhosis, were
noted in the 3rd comparison group. No significant
differences were seen.

FIGURE 2
LENGTH OF ABSENCE BY DISTANCE FROM HYPOCENTER
H2 EhitEs, B S o HEED
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; I5E 48 B
\ Not in city ATB Ik s
; o AR A
sl B o geedgn el 0-1999m o w

—— 300-3999 m

20
Weeks 38
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Complications and Sequela. Complications associ-
ated with diseases were counted for the comparison
groups. In the 0-1999m group, 15 cases were
found; 21 were found in the 3000-3999 m group,
and 13 among those not present ATB.

There were 4 cases of sequela in the 0-1999 m
group, 2 in the 3000-3999 m group, and 3 in the
3rd group. No statistically significant differ-
ences were seen for complications or sequela.

Comparison of Groups With and Without
Symptoms

For those located 0-1999m comparison was
made of the various rates between the groups with
and without symptoms.

Rate and Frequency of Absence. AsTable 7 shows,
the group with symptoms demonstrated a higher

rate by 0.07 compared with the group without™

symptoms, but the difference is not significant.

Table 8 shows frequency of absence in the groups
with and without symptoms. A similar distribution
is noted in the 2 groups up to 4 absences, but 6
and & absences were observed only in the group
with symptoms. Presumably, this is the cause of
the difference in the absence rate.

Length of Absence. Table 9 shows length of
absence by groups with and without acute symp-
toms. As is apparent by the table, no marked
difference is noted between groups.

Absence Rale by Diagnosis. Table 10 shows absence
rate by disease diagnosed. The groups with and
without symptoms demonstrate practically the same
distributions. The 2 groups show exactly the same
order of frequency of diseases, i.e., diseases of
the respiratory system, diseases of the digestive
system, diseases of mental, psychoneurotic, nervous
system and sense organs, diseases of the skin,
cellular tissue, bone and organs of movement,
and diseases of the circulatory system.

Complications and Sequela. Complications were
found twice and sequela once in the group with

SMEECBREE. B sESRLA. 0—
1999m O EE1Z 12150, 3000—3999m Oz 214, THN
W h o BI85 - .

AL T 0 —1999m O FEEIZ 4, 3000—3999m DEE
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BWFRIIEHHNCAROZER LT V.

EMEROE - FHEED, 5 FBEOER

0—199m O Oh, BHIEROA - L ESD
SsEBIIOVWTOBERL L L.

ZEEHIUHEE. HTIRLAZWML, BHEERD
HorBEES, S 282K LO. ToEm#ECHES . L
LEBOETII LS 2

RS A RBOHEL BEEROH > LB MED
PEIOWTHELALDTHS. FOHMIEHK LM
ETCEWBEIELALHBTHS S, 6B L8N
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TABLE 7 ABSENCE RATE, 0-1999 m, BY RADIATION SYMPTOMS CATEGORY
£T7 0 —1999m IO RENE, BOATSEER O 4 567

Symptoms category Number  Persons  Person/months Rate
AEAR ) 5 46 # A AsH 5

With symptoms 97 £ £
(Epilation, bleeding, or pharyngeal lesions) 62 28 3036 0.2451
(T, m, CTRE, WESEFER)

Without symptoms E4E1K 21 45 5551 0.1751
Unknown 8 18 14 1344 0.1607
Total #f 161 87 2931 0.1945

TABLE 8 FREQUENCY OF ABSENCE, 0-1999 m,BY RADIATION SYMPTOMS CATEGORY

228 0 —1999m # o KCEhSE 1, K BERRE AR o 7 e

With Symptoms Without Symptoms Uiikriown Total
Number of Absences 19 fE ik i RER A it
R Persons % Persons % Persons % Persons %

kN A \
0 99 T7.495 187 80.60 42 75.00 328 79.04
i 12 9.45 24 10.34 11 19.64 47 11.33
2 7 5.51 11 4.74 2 3.57 20 4.82
3 6 4.72 8+ 2.16 1 1.79 12 2.89
4 1 0.79 5 2.16 0 6 1.45
5 0 0 0 0
6 1 0.79 0 0 1 0.24
7 0 0 0 1]
8 1 0.79 0 0 1 0.24
9 0 0 0 ]
10+ 0 0 ] 0

Total i} 127 100.!39 232 100.00 56 100.‘_}{) 415 100,01

TABLE 9. LENGTH OF ABSENCE, 0-1999m, BY RADIATION SYMPTOMS CATEGORY
#9 0 -1999m B0 KEVOFES M, M SHRRaER o A e

With S}'mp!oéns Without Symptoms Unknown i Total
Length of Absence E E i ] &
R Absences Absences Absences Absences
Week 1 R % i % FEh % W %
<-1 25 40.32 28 34.57 4 22.22 57 35.40
-2 8 12.90 12 14.81 4 22.22 24 14.91
-3 5 8.06 13 16.05 2 11.11 20 12.42
-4 7 11.29 6 7.41 1 5.56 14 8.70
-8 B 12.90 T 8.64 3 16.67 18 11.18
-12 3 4.84 3 3.70 1 5.56 7 4.35
-16 2 3.23 4 4.94 1 5.56 7 4.35
20 0 2 2.47 0 2 1.24
-24 1 1.61 2 2.47 0 3 1.86
-28 0 1 1.23 0 1 0.62
-32 0 0 0 0
-36 1 1.61 0 1 5.56 2 1.24
36 + o 3.23 3 3.70 1 5.56 6 3.73
Total &t 62 99.99 81 99.99 18 100.00 161 100.00




TABLE 10. ABSENCE RATE, 0-1999 m, BY TYPE OF DISEASE AND RADIATION SYMPTOMS CATEGORY
#£10 0 -199m BEOREFE, R\ OB - BETBRIEIR O H 15

With Symptoms  Without Symptoms Unknown Total
i H R R ERLE! il
Type of Disease VRS 5
5 45 00 A B Absences Rate Absences Rate Absences Rate Absences Rate
RE H o} E D b ] :

Infective and parasitic {Z 545 # & U A L 4 0.0158 5 0.0108 | 0.0089 10 0.0121
Neoplasms FEH e 1 0.0040 0 - 0 . 1 0.0012
Allergic, endocrine, metabolic and Nutrition
Tl — R RN R EOER 2 0.0079 0 - 1] . 2 0.0024
Blood
157 ek 3 e S D s S 0 - 1 0.0022 0 - 1 0.0012
Mental, psychoneurotie, nervous system and
sense organ
R E R, R e EUREORE 6 0.0237 13 0.0281 1 00089 20 0.0242
Circulatory system
RO s R 5 0.0198 5 0.0108 0 - 10 0.0121
Respiratory syvstem
e A kL U EO Y S PR PPPE 18 0.0711 21 0.0454 6 0.0536 45 0.0544
Digestive system
A PR DRI i srianssiny i samxeesssan e rensnamnans 14 0.0553 19 0.0411 4 0.0357 37 0.0447
Genitourinary system
i Bl - S P — 1 0.0040 2 0.0043 0 - 3 0.0036
Skin, cellular tissue, bone, and organs -
of movement )
EE L UBERGHBoRE, FHa T
SRR e M e R 5 0.0198 7 0.0151 3 0.0268 15 0.0181
Symptoms, ill defined
4R, R A R W EE 4 0.0158 4 0.0086 1 0.0089 9 0.0109
Injury
B GO o PR R 2 0.0079 4 0.0086 2 0.0179 8 0.0097

Total §iF 62 0.2451 81 0.1751 18 0.1607 161 0.1945

Person Month A H 3036 5561 1344 9931

TABLE 11 HOSPITALIZATION RATE BY DISTANCE FROM HYPOCENTER AND RADIATION SYMPTOMS CATEGORY
#11 ABEE, Ly 5 o EEE - B EER O A 5

Category Absences Hospitalizations Rate

B ) g PN H

0-1999 m 161 32 19.9
3000-3999 m 160 3 19.4
Not in city diIZV 2 o 29 163 3z 19.6
Total 31 484 95 19.6
With symptoms 47 f£4R 62 5 3.1
Without symptoms 2E4E1L 81 22 27.2
Unknown 4~ B 18 5 27.8
Total 3F ) 161 32 19.9

10



symptoms, compared to 10 instances of compli-
cations and 3 of sequela in the group without
symptoms; thus, both were more common in the
group without symptoms. The mean complication
sequela value for a single disease was 3/28=0.11
for the group with symptoms and 13/45=0.29 for
the group without symptoms. The difference,
however, was not significant.

Hospitalization Rate. A comparison of the rate of
hospitalization against total absences between the
groups with and without symptoms showed a lower
rate in the group with symptoms and significant

difference was noted at the 1% level (Table 11).

Absence Rate by Radiation Dose. Because exposure
appears to be best expressed by radiation dose,
the absence rate by dose was tabulated in 90 for
whom calculations are complete among the 415
persons located 0-1999m. As Table 12 shows,
except for the low rate at the 300-499 rad level,

the absence rate showed a tendency to increase -

with the dose received. This may offer some
suggestion as to a relationship between exposure
and absence because of illness.

Other Factors

Tables 13-15 show 4 other factors which greatly
affect the absence rate. That is, when tabulated
by marital status, divorced individuals showed a
rate approximately 5 times greater than that of
married individuals. Tabulation by commuting
distance shows that those located at 10,000+ m
and those at 1000-1999m from the place of
work demonstrated higher rates than the other
groups. The groups with 1-3 family members and
those with 8+ family members showed higher
rates than those with 4-7 family members.
Furthermore, by length of service, absence was
more common among the 10-19 years of service
groups who were accustomed to their work.
Except for marital status the influence of these

factors was significant at the 5% level or below.

However, the composition of the 3 study groups
demonstrated marked differences by commuting
distance and length of service, as shown in Tables
16-17. Therefore, considering possible effects
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absence rates
were computed for the 3 comparison groups. The
corrected rate for the 3000-3999m group was
higher than the crude rate, but the other 2 com-
parison groups showed hardly any change. The
difference between the 3 groups was small, within
0.015.

from these 2 factors, corrected

Comparison between Mitsubishi Hospital and
ABCC Medical Records

Mitsubishi Hospital data and ABCC clinic medical
records were studied for the 245 individuals in
this sample who are also members of the Adult
Health Study. Table 18 is a summary of 1959 and
1960 ABCC examination results and Mitsubishi
During the 2 years 52 (21.2%)
of these individuals were absent from duty at
Mitsubishi for 4 or more days. By examination
at the ABCC clinic 41 of them were found to
have some type of disease and the other 11
individuals (21.2%) were considered to be healthy.
Further, a comparison of the diagnoses made at
Mitsubishi Hospital for the 41 individuals found to
be ill at the ABCC clinic revealed 14 cases of
identical diagnosis and 4 cases of presumably
related diagnosis. With regard to the 23 discrepant
cases and the 11 cases mentioned above, or a

Hospital data.

total of 34 cases, further check was made by
referring to the medical history recorded at the
ABCC clinic. Since 3 of the 34 cases had been
examined at the ABCC clinic first, the histories

FAMEErEEL THE3IBOTE RE T ALK 2.
3000—3999m OB TIHELARFHOFELIEL &5
Ao 2 kBRI LA EEDL s LALE
DIWEMOEILADE C0015LIATH - 7z

SEREREIPSELEEAEABCCOIRB DR

s E B, BARBERMEICEYT A2 K120
TEERHEOAEF L ABCCOREET Iz M L 2.
F1812 19594 & 19604F @ ABCC 0 # T HUAE & — S il
DERLELEDHELDOTHS.
ADH4HYEREL EEIES2E (21.2%) Tho
2. 20 5N H A ABCCH K TORETH S 2 D
SGEEREATVT, BYoll% (21.2%) »fHks
AhTws., HIZABCCH R THEm AR 417

ZO2EMIZEEERE

ZoOVWTHOEMEBELTAS 8 —HLAE
o1, Btk sBbTendafleh . HLE

Ao 722305 & ik o 1L EF 34 122w TR HE 2 ABCC
SRk oW IEG AR & B0 LA L. 34l 3 s ABCC
Nk TOBEFAEL O TIHORELZHEA LA &

TABLE 12 ABSENCE RATE BY ESTIMATED RADIATION DOSE

#12  REDEE, HEEWOIREER
T57D Rad  Subjects Absences K Rate
T57 it ___i:f &?i_‘ Mumber ¥ : Persons A #
0-49 35 10 4 0.143
50-99 29 13 6 0.224
100-149 6 3 2 0.250
150-199 7 6 1 0.429
200-249 3 2 1 0.333
250-299 3 5 2 0.833
300-499 5 0 1]
500+ 2 2 2 0.500
Total it 90 41 18 0.228
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TABLE 13 ABSENCE RATE BY MARITAL STATUS, NUMBER IN FAMILY, LENGTH OF SERVICE,

AND COMMUTING DISTANCE

#13  REHEE, USBUIRAE - AR - BhER AR - PR MER
_Marilal S_tatus _I-{at;. . Number in Family Rate Length of Service -Raln Commuting IJist.;nce Rate
{4 AR e ES i B 3 3 # F B - i & 6 ) i .
Not married #: 0.310 1-3 0.254 5-gyears 0.161 1999 m 0.125
Married BEHS 1.187 4-7 0.162 10-14 0.223 1000-1999 0.252
Divorced 5 0.929 8+ 0.274 15-19 0.212 2000-2999 0.196
Bereaved #EHI Unknown 8 0.330 204+ 0.176 3000-3999 0.165
Unknown -84 0.304 Total 0.199 Unknown A8 0.129 4000-4999 0.170
Total # 0.199 Total it 0.199 5000-9999 0.152
10000+ 0.345
Unknown # 1 0.285
Total §t 0.199
X i =5.081 X i =17.440 X i =16.303 X li =22.565
0.05 <P <0.10 Sugg P <«.01 s 0.01 <P <0.05 " .01 <P <0.05 L
TABLE 14 MARITAL STATUS BY DISTANCE FROM HYPOCENTER
#14 IREIRTE, O S 0D
e (O A e Not in City Total
Marital Status 0-1994 3000-3999 MMz i i il
HE AR TE Number %  Number % Number % Number %
o et ) _)\ﬁl AN N N
Not married # 8 8 1.93 10 2.50 11 2.7 29 2.38
Married PR 380 91.56 360 90.00 376 92.61 1116 91.40
Divorced B3| 2 0.48 3 0.75 2 0.49 7 0.57
Bereaved #E# 2 0.48 1 0.25 1 0.25 4 0.35
Unknown 28 23 5.54 26 6.50 16 3.94 65 5.82
Total it 415 99.99 ] 400 100.00 406 100.00 1221 __l(?ﬂ.ﬂﬂ
TABLE 15 NUMBER IN FAMILY BY DISTANCE FROM HYPOCENTER
#215 FRE, LML 5 o R
_ __Distallce il m - Not in City Total
Number in Family 0-1999 3000-3999 APV G d o ot 2
Fiks E‘r_nber % Numl;&.:r % Numher.- % Number %
¢ NE A A _
1 3 0.72 2 0.50 3 0.74 8 .65
2 32 7.71 28 7.00 26 6.40 86 7.04
3 43 10.36 39 9.75 56 13.79 138 11.30
4 75 18.07 89 22.25 76 18.72 240 19.66
5 92 22.17 73 18.25 78 19.21 243 19.90
6 67 16.14 69 17.25 73 17.98 209 17.12
T 41 9.88 37 9.25 36 8.87 114 9.34
8 19 4.58 22 5.50 18 4.43 59 4.83
9 15 3.61 7 1.75 12 2.96 34 2.78
10+ 2 0.48 4 1.00 7 1.72 13 1.06
Unknown 438§ 26 6.26 30 7.50 21 5.17 T 6.31
Total 415 9?.98 400 100.00 406 99.99 1221 99.99
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TABLE 16 LENGTH OF SERVICE BY DISTANCE FROM HYPOCENTER

#16  EhHIEH, RO 5 o BBk

Distance Zifi m

Not in City Total
Length of Service 0-19499 3000-3999 Mz L 2 it
e Number Number Number Number
Years # A % N % N4 % A %
59 19 4.58 14 3.50 20 4.93 53 4.34
10-14 161 38.79 65 16.25 150 36.95 376 30.79
15-19 89 21.45 123 30.75 88 21.67 300 24.57
20+ 145 34.94 192 48.00 147 36.21 484 39.64
Unknown 7 B 1 0.24 6 1.50 1 .25 8 0.66
Total it 415 100.00 400 100.00 406 100.01 1221 100.00
TABLE 17 COMMUTING DISTANCE BY DISTANCE FROM HYPOCENTER
£17 mEhEEEE, B A 5 o IREER]
Distance fHE m Not in City —
Commuting Distance 0-1959 3000-3999 (ISR et &t
il 3 B Number Number Number Number
o~ At % A % A ¥ % A $ %
0-999 16 3.86 22 5.50 14 3.45 52 4.26
1000-1999 39 9.40 49 12.25 47 11.58 135 11.06
2000-2999 65 15.66 64 16.00 55 13.55 184 15.07
3000-3999 52 12.53 54 13.50 49 12.07 155 12.69
4000-4999 77 18.55 68 17.00 64 15.76 209 1712
5000-9999 104 25.06 94 23.50 99 24.38 297 24.32
10000+ 30 9.40 21 5.25 59 14.53 119 9.75
Unknown < 23 5.54 28 7.00 19 4.68 70 5.73
Total 3 415 100.00 400 100.00 406 100.00 1221 100.00
TABLE 18 COMPARISON OF MITSUBISHI AND ABCC CLINIC RECORDS
#18 ZH 0T & ABCCH O ILE & O R
Mitsubishi Shipyard
ABCC Clinie S
ABCC 9% Absence  No Absence Taotal
R Eh K L il
Abnormal Findings Diagnosed &R &0 .. 41 124 165
No Abnormal Findings Diagnosed BH TR 4 L. 11 59 70
Mo Record ZEEEL L oo 0 10 10
Total #t 52 193 245
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of 31 cases were checked. As a result, disease
which had caused absence was discovered in only
7 of the cases. That is, some entry pertaining
to absence on account of illness was found in the
medical chart of the ABCC clinic in 25 or less
than 50% of the 52 cases where absence from duty
because of illness had lasted for 4 or more days.

DISCUSSION

Using the distributions of rate, frequency, and
length as indices, the present study attempts to
elucidate the effects of atomic bomb exposure on
absenteeism. To avoid the effect from those who
resigned during the period of study, person month
was used as denominator in obtaining the absence
rate.

Comparison among 3 Groups

There was no difference in the absence rate by
distance group, which was approximately 0.20 in
all of the 3 groups.

A.G. Arbous and H.S. Sichel® reported that
absence frequency follows the Polya Eggenberger
distribution. The present data of each group
likewise fitted this distribution and were in
agreement with the findings of A.G. Arbous et al.
Presumably this is due to absence proneness in all
of the groups.

The absence rate is greatly affected by a small
number of cases of absence proneness.
ent study,

In the pres-
if absence of 6+ times is considered
as absence proneness, 2 such subjects were found
in the group located 0-1999 m and 5 in each of the
other 2 groups. Though this is a difference of
only 3 individuals, presumably it has considerable
effect on the absence rate of the various groups.
Excluding absence prone subjects, the 0-1999m
group demonstrated the highest rate with 0.178,
while the 3000-3999 m group had 0.159, and those
not present ATB had a rate of 0.156.

Next, calculation of the absence rate by diag-
nosis revealed diseases of the digestive system
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to have the highest rates in the 3000-3999m
group and those not in the city ATB, which agrees
with the results of Suzuki® and Kasai.” However,
the 0-1999m group alone showed a higher rate
for diseases of the respiratory system than for
those of the digestive system. Although this is
attributable to the greater diagnosis of common
cold and bronchitis, why common cold and bron-
chitis were higher in the 0-1999 m group is unknown.
The answer to this must be sought from future
studies.

leukemia,

such diseases as
purpura, and
which have been reported to be possibly associated
with radiation was not particularly high in the
0-1999 m group.

The prevalence of

cancer, liver disorder

As previously mentioned, the absence rate for all
groups in this study was approximately 0.20. This
value is 4 times greater than the approximate
rate of 0.05 obtained by Kato' in his study on
railway workers in Hiroshima City. Even if limited
to absences of 6 or more days for comparison with
Kato's data, the rate is still approximately’ 3
times greater. On the other hand, according to
report’ of the Mitsubishi Shipyard
Health Section, the absence rate for 4 or more

the annual

days for the total number of 12,792 workers is
0.188. In view of this, bias can not possibly be
considered in the sampling for the current study.
Further, there is no marked difference in the
composition by age and occupation between this
sample and that of Kato. From this,
supposed that the difference occurred from some
other cause, but no data are available at present

it may be

to determine this. Care is necessary in the study
of absence rates because of the fact that they are

greatly influenced by many unknown factors.

Comparison of Groups with and without
Symptoms

The absence rate was higher in the group with
symptoms than in the group without symptoms.
However, great care must be exercised in the
evaluation of the results of comparisons of these
2 groups because they differ in composition by
Particularly, while 2 ab-
sence prone members were found in the group

age and occupation.

16

PERLECHARS, BT Ol E—B+5. L2l
0—1999m OO A LW AHRFER LD LFEHERO
RBOFIVERETh- . ZhIEARSLIURAEXA
Lo nsfdEh iR LTV AN, [
MZD0—19%9m OHIZEAME LI UVAEXRTE S -
ARIERETHS. SBOMEICHFELRAE LS 2 V.
FIRICRBE LG5 & #2502 58, H 2 158055,
SRR, IFEES 0 —19%9n OB IZHFIIEELD
> 7.

_u.,_.._A.r

AREOREBFEAHEOMA0.20 T H - 12
ZOEIEINEY FIEET CHREEERAMRIIL T
T EHRENEOBIIELTHAEDEETHA. K
AR o A A IR O E R & kB LT 6 BHLELE O K
IR THMMA3EOERTHS. —H - LEHEE
HMOFEH T ESMEESL, TREIZODVTOLH
Pl o REE i 0.188TH 3 » 64K # & o Sampling
L TR-2d0 TV, HAMEO
MW R TIRERS I UVBEOBRCIEFEN

ZEEAV. EaTZ0BEFAUMNOREREIZELS L
EIONIHEIhFZRETS2ER L 2. RBE
PELOAMOERIZL T R E L REEZTLZ
EHFEIZOTRBEROME L REREET 3.

SMEROE-LBHEED > FBHOLSE

KEBIIEMEROE > L HOH P Er - 2T
NEH ok, LELZo 2200 BIERy LU
BfEoOMEARL - T, FOHEICEBR
BTG NIEL S 4w, BICHERE IS RENE
&by, BERBIIIILE A, ZhEH

Tw3



with symptoms, none was found in the group
without symptoms. This may be considered one
of the contributing factors for the high absence
rate in the group with symptoms. If the 2 absence
prone members are excluded, the rate becomes
0.190 in the group with symptoms, and 0.175 in
the group without symptoms which is a negligible
difference.

Next, observation among those absent because of
illness shows that the group with symptoms has a
significantly lower hospitalization rate than the
group without symptoms. In this connection, the

following 2 questions seem pertinent:

Does the group with symptoms have a tendency
to refrain from hospitalization after becoming ill?

Are minor diseases which do not require hospital-
ization common in the group with symptoms?

Since both those with and without symptoms work
in the same company, significant differences in the
economic statusare hardly conceivable. Therefore,
it is unlikely that those with symptoms would
particularly disfavor hospitalization. Perhaps it
is more proper to consider that minor diseases
which do not require hospitalization were more
common in the group with symptoms. However,
definite statements must be avoided because minor
diseases resulting in 3 or less days of absence

were disregarded in the present study.

Exposure doses are known for 90 of the 415
subjects located 0-1999m. From calculations
for these 90 individuals the absence rates in
general appeared to increase with exposure dose.
Though the small sample size is a problem, this is
a suggestive and interesting finding when con-
sidered in conjunction with the fact that the absence
rate of the 90 individuals was greater, if not
significantly so, than that of the other comparison
groups.

Other Factors

Because the absence rate is greatly influenced
by various factors, some of those not considered
at the time of sampling were reviewed; namely,
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marital status, commuting distance, family number,
and length of service. Differences were quite
large, but within the 3 comparison groups these
factors had no marked effect on the absence rate.

Workers whose commuting distance was
10,000+ m and those commuting 1000-1999m
demonstrated high absence rates. In view of the
fact that 1000-1999 m is the limit for commuting on
foot, and those living beyond use transportation
such as streetcar or bus, this is a very interesting
indication of where the difficulty of commuting
has affected the absence rate.

Higher absence rates in the not married group
than in the married group may be due to a more
careful attitude of married individuals toward
work because of realization of heavy responsi-
bility for the livelihood of their families.

Comparison between Mitsubishi Hospital and
ABCC Medical Records .

Effort is made in the ABCC examinations to
detect all physical abnormalities, and strict at-
tention is given to details in the recording of the
medical history. Data obtained from the Mitsubishi
Hospital on the other hand, is incomplete with
and it may be that
mainly data on serious diseases are collected
there. It might therefore be expected that almost
all of the cases detected at the Mitsubishi Hospital
would be detected at the ABCC clinic. Actually,
the rate of detection was less than 50%. This is
felt to be a natural result of the fact that ABCC
examinations are conducted on a 2-year cycle.

regard to minor diseases,

CONCLUSION

With rate, frequency, and length of absence as
indices, a study of the relation between A-bomb
exposure and health status was conducted among
male workers of the Nagasaki Mitsubishi Shipyard.
The following results were obtained:

Absence rate of the group located 0-1999 m from
the hypocenter was approximately 0.20 which is
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practically the same as the rates of the other
comparison groups.

Within the 0-1999 m group, the absence rate of
the group with symptoms was higher than that
of the group without symptoms. This was not
statistically significant, and was ascribed to the
effect of absence proneness in the group with
symptoms. The absence rate showed a tendency
to increase gradually with exposure dose.

Within the 0-1999m group, the hospitalization
rate of the group with symptoms was significantly
lower than that of the group without symptoms.

The absence rate for diseases of the digestive
system was high among those located 3000-
3999 m from the hypocenter as well as those not
in the city ATB, but in the 0-1999m group the
rate was high for diseases of the respiratory
system.

Between the 3 comparison groups no marked
difference was noted in the prevalence rate of
diseases which are possibly related to radiation.

Of the 52 individuals who had been absent from
duty 4 or more days on account of illness during
the 2-year period at the Nagasaki Mitsubishi

Shipyard, corresponding findings were recorded
at the ABCC clinic for 25 (48.1%).
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