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SUMMARY

To estimate yearly trends of medical and dental
radiologic practice in Japan, annual reports of
medical and dental care according to various health
insurance programs were analyzed. Trends in
radiologic practice were estimated on the basis of
annual
treatments covered by Government-Managed Health
Insurance modified by (1) the ratio of all insurance-
covered medical care to that covered by Government-
Managed Health Insurance, and (2) the ratio of insured
plus privately purchased medical care to insured
medical care alone.

All  radiographic and fluoroscopic examinations,
X-ray films consumed, radiation treatments, and
dental X-ray examinations, increased during the
10 years prior to this study. In 1970, numbers of
examinations or treatments per capita were 1.2 for
radiography, 0.1 for fluoroscopy, 0.06 for radiation
treatments, and 0.3 for dental radiography, respec-
tively. The dental radiography data were interpolated
to Hiroshima and Nagasaki cities and compared with
those submitted by institutions in both cities in
October 1970,

INTRODUCTION

Surveys by Sawada et all:? of radiologic practice
since the atomic bombs have defined well the trends
in medical X-ray use in Hiroshima and Nagasaki:

sampling surveys of examinations and -«
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Whether those trends were peculiar to the two cities
cannot be determined without comparing them with
those for Japan as a whole, or by similarly surveying
other cities. One of the purposes of the present
investigation, therefore, was to obtain nationwide
trends in radiology, for comparison with those of
Hiroshima and Nagasaki.

To estimate dental radiography doses of participants
in the ABCC-JNIH Adult Health Study, Kihara? and
Beach et al4 surveyed mainly large institutions’
dental film use in Hiroshima and Nagasaki. They
obtained insufficient data for this purpose because
the majority of dental examinations occurred in
clinics rather than dental departments of large
hospitals. With the exception of a few clinics and
hospitals with good record-keeping (Appendix 1)
it was practically impossible to document X-ray
examination frequency or numbers of films used in
clinics. A study of data for Japan as a whole
according to all available references therefore was
necessary to elucidate dental radiography.

Unless a responsible organization is designated to
conduct nationwide surveys annually, there is liEtle
hope for systematic comprehensive surveys,” and
publications of annual surveys are few. One source
consists of an annual rn:pc:rt'5 of medical care by the
Government-Managed Health Insurance issued by the
Health and Welfare Statistics Department, Minister’s
Secretariat. From this source alone, however,
estimates of trends in radiologic practice throughout
Japan are impossible.

The present investigation established nationwide
yearly trends in the use of medical and dental X-ray
from reports of surveys of medical care, particularly
those of health insurance.

MATERIALS
Medical Health Insurance Care in Japan

Types of Health Insurance and Public Funds for
Medical Care. After World War II Health Insurance
Plans® were established for the Japanese population.
Most people are insured under one of the following
insurance plans, either as employees or their
dependents:

A. Social Health Insurance.

A1 Govermment-Managed Health Insurance. This
is available from the Social Insurance Agency of
the Government for employees not subscribing to
any Health Insurance Society.
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A2 Society-Managed Health Insurance. This is
available from the Health Insurance Society
jointly sponsored by employers and employees on
approval of the Ministry of Health and Welfare.

A3 Seamen’s Insurance.
A4 Day Laborers’ Health Insurance.

As Mutual-Aid Association. a) National Public
Service Mutual-Aid Association, b) Public Corpo-
ration Staffs Murual-Aid Association, ¢) Local
Public Service Mumal-Aid Association, and
d) Private School Teachers and Employees Mutual-
Aid Association.

B. Workmen’'s Accident Compensation Insurance.

Occupation-related accidents and illnesses are
compensated hereby. Social Insurance applies
when there is no relation to occupation.

C. National Health Insurance.

To insure those not eligible for Social Health
Insurance programs, the National Health Insurance
program was established within the cities, towns,
or villages.

D. Other Programs by Public Funds.

The medical care of those insured under either
the Social or National Health Insurance programs
or those not insured is administered by other
programs supported by public funds.” As of 1970,
these were available mainly under the auspices of:

Dj  Anti-Tuberculosis Control Law,

Dy Daily Life Security Law,

D3 Disaster Relief Law,

D4 Law for the Welfare of Disabled Persons,

Ds Child Welfare Law,

Dg Law covering self-defense corps personnel,

D7 A-bomb Survivors Medical Treatment Law
(ABSMTL),

Dg Mental Health Law,

D9 Drug Control Law, and

D10 Maternal and Child Health Law.

Medical and Dental Fees from Health Insurances.
The Social Insurance Medical Fee Payment Fund
was established in 1948 and is an agency which
examines bills for medical care, and ensures prompt
payment of fees according to law and contracts
with insurance carriers. Each medical or dental
service is reimbursable according to a point-unit-cost
system® and given a specific point score based on
the degree of disability and corresponding treatment.
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The fee is computed by multiplying the point score
by a specific cost unit, presently set at 10 yen per
point. There are two medical point scales, Tables
“*Ko'" (A) and *'Otsu”’ (B), either of which is used
by a hospital or clinic. The point score in Table (A)
was higher for the treatment of in-patients and
medical examinations; that in Table (B), higher for
the preparation of medications. Table (B) is usually
used by small clinics. A third table is used by the
dental profession.

Sources Used for Estimating Nationwide Trends of
Radiologic Practice

Annual Reports of Government-Managed Health
Insuranced. Included in these reports are the results
of Annual Medical Care Surveys of the Government-
Managed Health Insurance, one of the Social

Insurance Programs.

The surveys of medical care under Government-
Managed Health Insurance has been conducted since
1955. Receatly, 1/10 of the total hospitals and
1/100 of the total medical and dental clinics have
been sampled. From bills for medical care submitted
by these institutions to the Social Insurance Medbcal
Fee Payment Fund Office, the numbers of exami-
nations and treatments and their point scores have
been totaled by type of institution. The annual
reports of this survey are based on statements
reviewed in June of each year, the examinations and
treatments having been performed during the previous
month. Since 1967, entries have been made after
multiplying the case number and point score by the
reciprocal of the final sampling rate, but for years
before 1967 some assumptions are necessary, and
the methods for e stimating will be described later.

In these annual reports, diagnostic X-rays and

radiation treatments have been categorized as follows:

Medical X-ray Examinations.

Total fluoroscopy examinations were categorized
according to whether contrast media were used.
Total radiographic examinations (classified in
8 sections) included two items for plain radio-
graphy; spot filming and others for special
radiography; and radiography using contrast
media, with three items consisting of a) gastro-
intestinal series, b) cardiography, angiography,
cerebral, and myelography, and c) the examination
of other organs; and photofluorography. Films
were tabulated for radiography with and without
contrast media, and for special radiography.
However, numbers of films used for each kymo-
graphy, tomography, and angiocardiography
procedures were counted as one, even if more than
one film was actually used.’
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Radiation Therapy and Radioisotope Examinations.

The numbers of total treatments are described
in the section on physical treatments. These
are divided into two items; 1) X-ray therapy, and
2) radium or cobalt therapy. Since 1968, a column
for diagnostic use of radioisotopes has been
included under function tests.

Dental ¥-ray E xaminations.

X-ray examinations consisted of three items;
1) the usual (apical, bitewings), 2) full-mouth
(a separate item since 1968), and 3) others,
including occlusal, panoramic or extraoral,

References for Medical Care. As already mentioned,
annual medical care surveysf’ have been limited to
Government-Managed Health Insurance, which is
only a part of the Social Insurance Plan. Therefore,
it is necessary to know its contribution to the whole
insurance system. For this, the following sources
were selected and analyzed:

Fund Office’s Annual Reports8 (A and D).

These are published by the Social Insurance
Medical Fee Payment Fund. The numbers of
cases and the confirmed annual point score by

type of insurance, public fund, and prefecture
are tabulated. Because payments are not made

through the Fund Office the National Health
Insurance and Mutual-Aid Association of the
Japanese National Railway are  excluded.
However, from these annual reports, it is impossible
to know the numbers of radiologic examinations and
radiation treatments.

Annual Reports of National Health Insurance ?(C).

These are issued by the Insurance Bureau of the
Ministry of Health and Welfare, and the medical
care benefits under National Health Insurance
are tabulated annually. During the past several
years, confirmed point scores have also been
tabulated. These were useful data in making the
pre sent estimates.

Health and Welfare White 13'aper.10

Patients’ expenditures (P) not covered by
insurance or public funds were included in the
Health and Welfare White Paper1? as a part of the
total national expense for medical care.

Others.

We compared our estimates of films consumed
with those obtained from the Photosensitized
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TABLE 1 MEDICAL RADIOLOGIC EXAMINATIONS AND TREATMENTS AND DENTAL X-RAY EXPOSURES BY TYPE
TYPE AND INSTITUTION, MAY 1970 IN JAPAN UNDER THE GOVERNMENT-MANAGED INSURANCE PROGRAM

#1 REABRSBICEIIRELEAEREZ S CICERX MBS EEs & ERESR,
19704 5 A, B EEERE, £H

a. Medical Exposures

Table "Ko™ (A) Table “Otsu” (B)
Type Clinic Clinic
Hospital —— Hospital

With beds Without beds With beds Without beds
Fluoroscopy 45514 1084 4880 833625 66450 48410
Radiography 673742 17013 30497 917927 735300 297910
Film 76898 16055 36684 952412 686660 312140
X -therapy 450 337 106 7000 50860 50100
Radium and cobalt therapy 26192 880 106 9800 20 0
Radivisotope examinations 12558 56 88 1832 50 0
b. Dental Exposures

Type Hospital Department Clinic
Annex

Usual type (apical, bitewings) 7112 633500
Full-mouth i 0 48800

Other radiography (occlusal, panoramic or extraoral)

Materials Manufacturer Association. The total
films produced in Japanl! and imported and
exported 12 were tabulated by this Association.

ESTIMATION METHOD

Analysis of Data of Survey of Government-Managed
Health Insurance Program.

The data of medical X-ray practice by Government-
Managed Health Insurance obtained in this survey?
in 1970 are shown in Table la as an example. Data
in the report were categorized for various items,
but these are summarized in the table as three

items; 1) fluoroscopy, 2) radiography, and 3) films
consumed in radiologic examinations. X-ray therapy,
radium and cobalt therapy, and radioisotope exami-
nations are also included in this table. Three types
of dental radiography; 1)usual type (apical, bitewings),
2) full-mouth, and 3) others (occlusal, panoramic or
extraoral) are shown in Table 1b.

The data shown in these tables were those for one
month for all Japan, obtained by the survey of
Government-Managed Health Insurance, Similar
records also existed for 1967 through 1969. Before
1966, however, the data from each randomly sampled
institution by class were merely totaled. The following
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formula was used to estimate all Japan values for
one month of each year. Those for fluoroscopy are
shown as an example.

f

where T}: represents the total number of fluoro-
scopy examinations performed in May of year
i in all Japan.

j: Type of institution. This includes hospitals
and clinics with and without beds using Table(A);
and hospitals and clinics with and without beds
using Table (B).

i

X1 Total number of fluoroscopy examinations
performed by type of ‘institution j in May of
year i.

m;: represents the reciprocal of the sampling
rate by type of institution j in year i.

The same method was used for radiography, films,
X-ray therapy, radium and cobalt therapy, and
radioisotope examinations. A similar method was
used for dental radiography, except that there were
two types of institutional dental departments of
hospitals and dental clinics.

Contribution of Medical Care by Government-Managed
Health Insurance to Nationwide Health Insurance.

From the Fund Office’s Annual Report® in year i,
the confirmed point score was obtained as Al for
Social Insurance and D! for Public Funds, and Ali
for Government-Managed Health Insurance. From
the Annual Report under National Health Insurance?
in year i, the confirmed point score was obtained as
C! for National Health Insurance.

The sum of these scores Al+Ci+D! for each year
supplied the total numbers of the confirmed point
score for medical or dental examinations and
treatments. The quotient of

L= 3
)
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Al+ci+pl

is the coefficient indicating the factor by which
the total insurance point score exceeded that of the
Government-Managed Program.

Annual Estimates of X-ray Examinations and
Treatments Throughout Japan

The monthly information (i.e., Tables la and b) for

OEE, 2FREAEIEFEERBEOSBOMEIZEL S
PERTERTSH 5.
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fluoroscopy,
therapy,

radiography, film number, radiation
and dental X-ray examinations under
Government-Managed Health Insurance were multiplied
by the coefficient described above by year, then
multiplied by 12 for the annual estimates. For
instance, total numbers of fluoroscopy were estimared

as {0110“ Y
(T 1 ) = 12
}ﬂ.pd{l

H#%2E

Al +cl+pl

Using a similar method, total numbers of dental

Vit
Medical

hes

We2, 740, BSHER, 5LUEBXSERED
B (FobbHElabLUb)iz, EEFIIKDE LED
EHMERD, ThEs0l1l2B4 2Ltk THRER
DHEMABRLENS. 2Ealf, BRREOBHOHEE
ko kil TR

(1)
= H

O FEIZED, KOFEEZB-TXEEREOR
fEEEHEEL 2

Dental

X-ray examinations were estimated using the
following coefficient:
(AH{?+W
i
A

Correction for Patients’ Expenditures for Care not
Covered by Insurance

The above method was used to estimate nationwide
radiologic practice; however, another correction
factor was needed, as follows: .

If T! is the total national expense for medical
care and Pl is the patients’ uninsured expenditures
for care not covered by insurance per year i
the quotient of

2

Ti

o
BRCSSEVEROBEARAEOHE

UEnhErceEIcb s ReEaRENFHEE L
A, Thiz, E51ROLIEBEENSVLETHS.

EECFHIERBERRST LU, RBRIZES
ZVWBROBEOLSTHARANRELY P 3+ hid,

Ti — pi

is the correction factor for the patients’ expendi-
tures for portions not covered by insurance. Tl
and Pi were obtained from the Health and Welfare
White Paper 10 in year i. This Ti excluded drug
purchases and massage treatments at home.

Total X-ray Films Estimated by Other Methods

Total numbers of X-ray films produced in Japan, and
imported and exported films were obtained through
the courtesy of the Photosensitized Materials
Manufacturer Association. If Si is the total film
shipped in year i, Ei is the total exported and Il is
the total film imported per year i, the total films
delivered in Japan (F) are obtained by Si—gi+Ii
where S, E, and [ are in m ™ units. The total number
of films is estimated after converting film size to
10°' x 12" sheets.
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RESULTS

Radiologic Practice According to Government-
Managed Health Insurance

The monthly data concerning radiologic practice
are shown in Table 2a by year. There were 7.47 x 104
fluoroscopies, 2.74 x 105 radiographies, and 3.00x 105
films used for medical examinations in 1959. This
increased yearly and in 1970 reached 2.50x103,
2.67 %106 and 2.80x 106, respectively.

As shown in Table 2b, X-ray treatments were
8.65%x104 per month in 1959, subsequently decreased,
then returned in 1970 to their former level, which was
1.09%105 teatments. The numbers of radium and
cobalt treatments which had been 6.21x103, also
gradually increased to 3.70x104. The numbers of
radioisotope examinations also showed a gradual
increase.

A "‘usual’’ type of dental examination refers to that
employing periapical type dental film including
bitewings; “‘other’’ types of radiographic examinations
include those in which occlusal, panoramic or
extraoral films are used.

As shown in Table 2c, whereas the monthly numbers
of dental X-ray examinations had been 5.07 %104 for
usual examinations and O for other types per month
in 1959, they increased to 6.89x107 and 1.20x103,
respectively.

Yearly Change of Correction Factors for Estimating
Total Medical and Dental Care

Yearly data for medical care for the confirmed point
scores under the Social Insurance (A), Government-
Managed Health Insurance (A;) of Social Insurance,
National Health Insurance (C), and Public Funds (D)
are shown in Table 3a. Similar data for dental
care are shown in Table 3b. All of the confirmed
peint scores abruptly increased during the 13 years
after 1958, but the Al+Ci+DI/A ! values in these
tables differ little by year. The coefficients were
then approximately 3.7 for medical and 3.4 for
dental examinations and treatments.

Another factor necessary to estimate these trends
in Japan was the contribution rate of the patients’
expenditures to the total expense for medical care.
Yearly national medical expenses and correction
factors for patients’ expenditures are shown in
Table 4. The total medical expense increased
yearly whereas the correction factors were higher
in earlier years. Then it decreased and since
1964 has been stable at 2%. It recently
increased slightly.
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TABLE 2 MONTHLY RADIOLOGICAL EXAMINATIONS & FILMS, MONTHLY RADIATION TREATMENTS AND
RADIOISOTOPE EXAMINATIONS, AND MONTHLY DENTAL X-RAY EXPOSURES IN JAPAN
UNDER GOVERNMENT-MANAGED HEALTH INSURANCE PROGRAM BY YEAR

#2 HHEBHEHBREFSRSECERT7 Vo, AMESEBRERTERBEUI VA T4V b—THREH,
%5 U AR X BRI R0 8 BURF S SRR IR, 2B, FE5

a. Radiologic Exams. & Films

Year Fluoroscopy* Radiography * Film*
1959 4.7 274 300
1960 54.1 241 259
1961 98.6 464 487
1962 112 550 580
1963 144 636 661
1964 183 962 1010
1965 180 983 1030
1966 228 1290 1170
1967 214 1430 1520
1968 228 1990 2010
1969 269 2420 2610
1970 250 2670 2800

* Thousands

b. Radiation Treatments & Radioisotope Exams.

Year X-ray Therapy* Ra & Co-therapy* Radioisotope Examinations*

1959 86.5 6.21

1960 45.3 4.16

1961 65.6 17.3

1962 38.7 19.9

1963 167 15.6

1964 99.7 18.9

1965 57.2 15.7

1966 48.2 282

1967 5.7 34.9

1968 49.7 15.1 5.69

1969 93.4 26.7 7.20

1970 109 37.0 14.6
* Thousands

c. Dental X-ray Exposures

Year Usual Type* Others
1958 19.0

1959 50.7 1]
1960 33.5 100
1961 59.2 100
1962 60.4 90
1963 95.2 440
1964 146 640
1965 174 660
1966 296 1050
1967 315 1150
1968 546 750
1969 579 6550
1970 689 1200

* Thousands
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TABLE 3 INSURANCE POINT SCORES FOR MEDICAL AND DENTAL EXAMINATIONS AND TREATMENTS
PER YEAR IN JAPAN

£3 FH-RBRE L UEMRBRORRAK, 2H
Social Insurance National Health e I
Year Thsicance® Public Funds* (A +C'+D )
Total* Government- i
Managed * A|

i Al Al c D'

a Medical
1958 10.6 5.09 5.61 3.82 3.94
1959 13.8 5.67 T.67 4.77 4.63
1960 15.8 7.73 9.89 5.14 3.99
1961 20.2 9.85 13.3 6.57 4.06
1962 24.6 12.3 15.5 8.71 3.97
1963 31.3 15.7 18.8 10.6 3.87
1964 40.1 20.2 23.5 12.3 3.76
1965 49.8 25.3 28.1 15.4 3.69
1966 57.9 29.6 32.8 17.1 3.64
1967 67.0 34.2 39.4 19.2 3.67
1968 78.9 40.3 48.6 21.9 3.1
1969 91.4 46.2 56.5 29.3 3.84
1970 109 55.6 o 67.4 29.6 3.72

b Dental
1958 2.00 0.91 0.73 0.02 3.02
1959 2.64 1.21 1.18 0.03 3.18
1960 2.92 1.36 1.57 0.04 3.33
1961 3.63 1.68 2.14 0.05 3.46
1962 4.31 2.05 2.50 0.09 3.37
1963 4.90 2.30 2.86 0.10 3.42
1964 5.61 2.64 3.21 0.13 3.39
1965 6.87 3.23 3.70 0.15 3.32
1966 7.69 3.60 4.10 0.17 3.32
1967 8.79 4.10 4.74 0.21 3.35
1968 11.1 5.19 5.80 0.26 i
1969 12.3 5.68 6.48 0.28 3.36
1970 15.4 7.04 7.90 0.33 3.36

* Billions

Yearly Trends of Medical and Dental X-ray Practice
in J apan

Total radiologic practice in Japan was estimated
by mulriplying the numbers of radiologic examinations
and treatments under the Government-Managed Health
Insurance program, by the ratio of total insured
medical care to that covered by this insurance, and
in turn by the ratio of insured plus privately pur-
chased medical care to the total insured medical care.
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TABLE 4 YEARLY NATIONAL MEDICAL EXPENSES*

#4 FEINEREERR

Total for Medical Patients' T

Year and Dental Care** Expenditure** T
i Ti pi TH=P4

1955 239 50 (92) 1.26 (1.63)
1956 258 50 1.24
1957 290 52 1.22
1958 323 o4 1.20
1959 353 32 1.10
1960 410 21 (123) 1.05 (1.43)
1961 513 19 1.04
1962 613 14 1.02
1963 754 10 1.01
1964 910 17 1.02
1965 1120 19 (231) 1.02 (1.26)
1966 1300 25 1.02
1967 1510 35 1.02
1968 1800 40 1.02
1969 1820 53 1.03
1970 2500 65 (482) 1.03 (1.24)

-

* Drug purchases and massage treatments at home were excluded.

** Billions of yen.

Figures in parentheses are costs paid by uninsured, and costs exceeding coverage of insured patients.

The annual fluoroscopic and radiographic exami-
nations, and numbers of films consumed are shown
in Table 5a and Figure la. *‘R-DIAG’’ in this
figure indicates the radiologic examination number
summarized only for 1958, roughly approximating
the sum of fluoroscopy and radiography. Numbers
of X-ray, radium and cobalt treatments, and radio-
isotope examinations are shown in Table S5b and
Figure lb. The results for dental examinations are
shown in Table 5¢ and Figure le. Each usual
examination involved one dental film; each full-mouth
examination, four dental films.

The 1955 survey of both Social Insurance and
National Health Insurance covered dara of Aprill3
The 1952 surveyl4 used a 1/20
rather than 1/10 hospital sample, and a 1/100
medical and dental clinic sample.

the
consumed — were used in that survey.

instead of May.

The numbers of
X-ray

radiologic  examinations —not films

As shown in Figures la and le, fluoroscopy, radio-
graphy, and dental examinations showed a nearly
linear increase when plotted on a semi-log scale.
The regression lines when determined retrospectively
from 1970 to 1959 were as follows:
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FIGURE 1a FLUOROSCOPIC & RADIOGRAPHIC EXAMINATIONS,
& FILMS USED BY YEAR IN JAPAN
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FIGURE 1bh RADIATION THERAPY & RADIOISOTOPE
EXAMINATIONS BY YEAR
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1010 (T¢) yapan = 10810 (141 x 107) +0.053 (i = 1970)

i H A 4z [
Radiography B fEHins:

1ogy (T) Japan = log1o (1.33x10%)+0.091 (i-—1970)

H 4 % [F

Usual dental radiography ££ 88 B iy f£Hi B2
log1g (Ty) japan =log1o(3.19 x 107) + 0.12 (i —1970)

H % 4 [

Other dental radiography # & fth 7 s 54 2 «
logyo (To) Japan = logyg (1.94 x 107) + 0.20 (i — 1970)

b4 [E

These formulae show that the rate of increase was
higher for dental than medical X-ray examinations,
and higher for radiography than fluoroscopy among
medical X-ray examinations.

Table 6 shows the radiologic examinations and treat-
ments per capitaresulting fromdividing the respective
annual totals by the total population for each year.l'z

That is, in 1970, the number of flurroscopy exami-

nations per capita was 0.1; radiography examinations,
1.2; and dental radiographs, approximately 0.3;
while all radiation therapy was administered at a

rate of 0.06 treatments per capita. Fluoroscopy and
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FIGURE 1e
F1e

DENTAL X-RAY EXAMINATIONS BY YEAR
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radiography examinations and dental radiography WOFER, BEEREFLIUVEBBEREOES 2 FEEDY
per capita by year are shown in Figure 2, An

abrupt increase in dental radiography per capita was
seen over the past 10 years.

To estimate the numbers of films consumed during
medical X-ray examinations throughout Japan, two
methods were used. One was the same as that for
radiography and fluoroscopy, and the results are
shown in Table 5a and Figure la. The other was
based on the total films delivered in Japan, estimated
by calculating the total numbers of films domestically
produced, exported, and imported. The results are
shown in Table 7. The values obtained by these
2 methods were in good agreement.

APPLICATION OF DATA TO HIROSHIMA AND
NAGASAKI CITIES

Hiroshima and Nagasaki cities are peculiar because
of their A-bomb experiences. A-bomb survivors have
access to medical care under the auspices of the
A-Bomb Sufferers Medical Treatment Law 13 (ABSMTL,
see Appendix 2). The effect of this is additive
to the care obtained by the individual under his own
insurance coverage. This effect taken

consideration by altering equation (1) as follows:

is into
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TABLE 5 FLUOROSCOPIC & RADIOGRAPHIC EXAMINATIONS, RADIATION TREATMENTS
& RADIOISOTOPE EXAMINATIONS, & DENTAL X-RAY EXPOSURES IN JAPAN BY YEAR
£5 ENREIUVERBERNE, BEHRERELIUI VA T4V - TR,
G5 UM X BHBR A, &M, F£RE

a. Fluoroscopic & Radiographic

Year Fluoroscopy * Radiography* Films*
1952 2.88 4.02

1955 2.10 9.49

1959 3.87 14.2 15.5
1960 272 12.1 13.0
1961 4.96 23.3 24.5
1962 5.45 26.7 28.2
1963 6.76 29.8 31.0
1964 8.43 44.3 46.5
1965 8.13 44.4 46.5
1966 10.2 57.4 52.1
1967 9.61 64.3 68.2
1968 10.4 90.4 91.3
1969 12.4 111 119
1970 11.5 123 129

b. Radiation & Radioisotope

Year X-ray Therapy* Ra & Co-Therapy* Radioisotope Examinations*
1952 0.87 ' 0.47

1955 1.39 0.15

1959 5.01 0.32

1960 2.78 0.21

1961 3.31 0.87

1962 4.31 0.97

1963 7.84 0.73

1964 4.60 0.87

1965 2.58 0.71

1966 2.15 0.99

1967 3.40 1.57

1968 2.25 0.68 0.26
1969 4,28 1.23 0.33
1970 5.01 1.70 0.67

c. Dental X-ray

Year Usual Type* Others**
1952 0.024 4.3
1955 0.37 7.6
1958 0.83 -
1959 2.12 0
1960 1.41 4.2
1961 2.56 4.3
1962 2.49 3.7
1963 3.95 18
1964 6.04 27
1965 7.09 27
1966 12.0 43
1967 13.0 47
1968 22.1 30
1969 24.0 272
1970 28.6 50

* Millions ** Thousands
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EXAMINATIONS PER CAPITA

TABLE 6 MEDICAL AND DENTAL RADIOLOGIC EXAMINATIONS AND TREATMENTS PER CAPITA

FIGURE 2 RADIOLOGIC EXAMINATIONS & FILMS USED PER CAPITA BY YEAR
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PER YEAR IN JAPAN

Dental Exposure Ra & Co
Year Fluoroscopy Radiography {Usual Type) X-ray Therapy Therapy
1952 0.034 0.047 0,0003 0.010 0.005
1955 0024 0.116 0.001 0.015 0,017
1958 . 0.009
1959 0.042 0.15 0,023 0.054 0.003
1960 0.029 0.13 0.015 0.024 0.002
1961 0.053 0.25 0.027 0.035 0.005
1962 0.057 0.28 0.026 0.045 0.010
1963 0.070 0.31 0.042 0.082 0.007
1964 0,087 0.46 0.063 0.047 0.009
1965 0.083 0.45 0.073 0.026 0.007
1966 0.10 0.58 0.12 0.022 0,010
1967 0.096 0.65 0.13 0.034 0,016
1968 0.10 (.90 0.22 0.023 0.007
1969 0.12 1.1 0.24 0,043 0.012
1970 0.11 1.2 0.28 0.048 0.016
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TABLE 7 ANNUAL X-RAY FILM DELIVERIES IN JAPAN

#7T FERBTXH7 VLR, 2EH, £E5
Films* Films* Films* Films Delivered
Year Shipped Exported Imported
i i i i i i, iy Numbers Converted**
: c 5 L S il to 101 x 121
1955-61
1962 3101 664 172 2609 33.7
1963 3571 477 110 3204 41.4
1964 4345 956 119 3508 45.3
1965 5463 1002 178 4639 59.9
1966 6858 1767 338 5429 70.1
1967 8034 2313 517 65238 80.5
1968 9335 2743 1437 8029 103
1969 10494 3727 1620 8387 108
1970 12774 4227 1501 10048 130
1971 14808 4716 1318 11410 147
* Thousands m" ** Millions

TABLE 8 ESTIMATES OF DENTAL RADIOGRAPHY PERFORMED IN HIROSHIMA AND

NAGASAKI CITIES BY YEAR

#£8 WHXSREBEHESK, LBHH X CRET, FEH

Year Hiroshima* Nagasaki*
1959 16.5 g 51
1960 10.8 4.9
1961 20.5 9.2
1962 20.7 10.0
1963 34.2 15.9
1964 58.9 25.1
1965 66.9 50.2
1966 99.0 68.7
1967 128 56.6
1968 215 98.5
1969 243 112
1970 288 133

* Thousands

17



TABLE 9 DENTAL RADIOGRAFHY PER CAPITA PER YEAR IN HIROSHIMA AND NAGASAKI CITIES BY YEAR

#£9 HFHIAGZ-VEMXREBESK E&Hs L URETH, FER
Year Hiroshima Nagasaki
1959 0.037 0.023
1960 0.025 0.014
1961 0,046 0,026
1962 0044 0.027
1963 0.070 0.040
1964 0.12 0.063
1965 0.13 0.12
1966 0.19 0.17
1967 0.24 014
1968 0.39 0.24
1969 0.44 0.27
1970 0.52 0.31

X- ( A+C+D - Ky -Rl‘i-]j:‘l—7 - Kot R+ a)- 12. T—-TP

-
.

where X is the number of examinations per month
according to annual reports; 3 D' is D— D,: Dois
the reported insurance points per year8 based on the
ABSMTL.15 K; and K; are ratios of A insurance
points and D7 Fund points, respectively of Hiroshima
or Nagasaki prefecture to those of all of Japan; and
R; and Ry are ratios of the numbers of clinic
physicians and dentists, and holders of ABSMTL
handbooks in Hiroshima or Nagasaki City to corre-
sponding prefecture, respectively. Kj; and Kjare
shown in Appendix 2. They were 3.36 % and 54.3%
in Hiroshima and 1.40 % and 35.2% in Nagasaki. Data
for Ry and R are shown in Appendix 3 and Appendix
4. The factor @ is caused by expenditures for medical
care and health welfare of survivors by both cities
and prefectures before the ABSMTL of 1959 and has
been additive to the latter since that time.

The second and third terms ( D_?'KZ ‘Ra+ a) in
this formula were not as effective for dental as
medical X-ray because of the relatively low contri-
bution of dental X-ray examinations to treatment
under the ABSMTL.

variation

After checking the seasonal
of dental X-ray 1970
(Appendix 5), an extrapolation of dental radiologic
trends to 1959 is possible for both cities. Yearly
trends in dental radiography in both cities and per

examinations in

capita per year in each city are shown in Tables 8
and 9.

All statements for dental care submitted by institu-
tions in Hiroshima and Nagasaki cities in October
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1970 were surveyed. The reported dental X-ray
exposures were 24,011 in Hiroshima and 8,390 in
Nagasaki (Appendix 6). OQur estimated values for
1970 were 24,000 and 11,100 for the cities, respec-
tively. The values by the two sources were in good
agreement with the data as shown in Appendix 6.

DISCUSSION

Data basic to the present estimates were numbers
of medical and dental radiographies,
treatments, and radioisotope examinations performed
under the Government-Managed Health Insurance

radiation

Program, published in Reports of Annual Medical Care
Surveys.’:13:14  QOther basic data were the rates of
medical and dental care under this insurance program
in relarion to all insurance-covered medical and dental
care, estimated by confirmed point scores each
year.8? These rates were approximately 3.7 for
medical and 3.4 for dental care for the years covered
by the present analysis. This means that 277% and
29% of the total medical and dental care, respec-
tively, were performed under the auspices of the
Government-Managed Health Insurance Program.

It is interesting that the contribution rate of the
Government-Managed Health total
insurance-covered medical care did not change appre-
ciably by year. Because of this, the yearly trends for
total radiologic practice in Japan (Figure 1) were
very similar to those of the Government-Managed
Health Insurance Program (Table 2). However, at
present we are not sure whether the yearly trends in

Insurance to

radiologic practice under this insurance program are
the same as those of other insurance programs.

Though the sample for surveying medical and dental
institutions has been modified yearly, the methods
for surveying have been nearly the same. Furthermore,
the institutions have been randomly sampled from
all Japanese prefectures. These provide data for
statistical analysis and estimating annual trends
throughout Japan. However, radiological exami-
nations and treatments were only 5% to 6% of the
total medical and dental care, as determined from
the percent distribution of point scores for medical
care. Furthermore, for less frequent examinations
and treatments, errors may be larger, as with the
data for 1968-70 for the
category of dental radiography and the yearly trends
in radiation therapy (Figure 1).

% N
‘other examination’’

Some variations in medical care by prefecture are
to be expected, as in Hiroshima
prefectures and cities,
apply for medical care as A-bomb survivors.

and Nagasaki
individuals
The

where many
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ratios for these prefectures to all of Japan under
this Law for 1970 were 54% for Hiroshima and 35%
for Nagasaki (Appendix 2). Although these were
higher than wvalues for other prefectures,
contribution to the total of insurance was small,

their

In 1960, Miyakawa et all6:17 estimated 32.0x106
to be the total radiography examinations, and
4.82x10°% the total fluoroscopies. These and data
for other years are compared in Figure la. These
are numbers of exposures rather than numbers of
examinations, since they are being used to estimate
genetically significant dose. OQur data consist of
numbers of examinations; therefore, some differences
between these values can be expected. In a 1964-65
survey of medical X-ray exposure factors in Hiroshima
and Nagasaki, the numbers of exposures per exami-
nation averaged 2.5 in both cities.!® If the roral
number of radiography examinations by our estimate
(Table 5a) is corrected using this value, there is
good agreement with the values of Miyakawa et al.16,17

According to Miyakawa et al,lﬁr” the total number
of dental X-ray examinations in 1960 was 0.27 x106,
This value is considerably lower than our estimate
(Table 5c¢). The reason for such a difference is
probably that their survey was conducted mainly
in dental departments of large hospitals where we
know the frequency of dental X-ray examinations

to be relatively low.4

In 1969, Hashizume et all?29 also estimated the
genetically significant and bone marrow doses for
Japan. The annual number of radiographic exami-
nations, including dental, was 179%106. For the
same year, our estimate was 138x106 for medical
and dental lower than their wvalue.
However, their value consists of numbers of exposures,

radiography,

and taking this into account, our estimate should be
higher than theirs. In addition, they reported the
total numbers of fluoroscopies in 1969 to be 20x106,
greater than our 12.4 x100 estimated (Table 5a).
In spite of differences in methods of estimation,
these two values are in generally good agreement
by order of magnitude.

Qur present estimates of total radiologic practice may
be somewhat low for the following reasons. First,
medical care under the Workmen's Accident Compen-
sation Insurance (B) and Mutual-Aid Association
of the Japanese National Railway were not included
in our estimates. The contribution to total medical
care by these insurance programs is not presently
known, but it is probably very small. Secondly,
there is a difference between the point
claimed by institutions and the confirmed point
scores. By agreement with the insurance carriers, the
numbers of films used or exposures reported by each

scores
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institution are limited. Therefore, estimates are
considered to be less than the actual numbers of
exposures incurred. A third reason concerns the
numbers of films consumed. As described in the
report of the Annual Medical Care Survey in 1960,3
under Government-Managed  Health  Insurance,
kymography, tomography, and angiocardiography
were each considered to consist of a single film,
regardless of the numbers of films actually used.

Photofluorographic  examinations could not be
considered in the present estimates because adequate
data for these examinations were unobtainable,

The present study established nationwide radio-
logical trends for comparison with those of linear
regression of Hiroshima and Nagasaki cities, as
shown in Figure 2. Difference between these trends
of fluoroscopy and radiograpy examinations was
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APPENDIX 1 DENTAI X-RAY FILMS BY CITY & YEAR
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APPENDIX 2 CONFIRMED MEDICAL CARE BENEFITS UNDER PUBLIC FUND OR INSURANCE
BY PREFECTURE IN 1970

832 HMHEMESZVEARAMI>OWEERBERM: BB, 19704

Hiroshima Prefecture Nagasaki Prefecture
Insurance Ratio to
or Total Care Japan Japan
Fublic Fund % % %
A, 27.3 3.36 1.40
A, 13.9 2.45 1.23
A, 0.7 3.38 8.56
Ay 2.2 3.65 1.79
Ag 7.0 2.17 1.98
B 32.5 5 =
D, 2.7 2.05 2.33
D, 8.3 1.96 3.22
D,. 0.3 54.3 35.2
Dy, 2.2 . 2,48 1.76

*

Peculiar to Hiroshima and Nagasaki Prefectures (by ABSMTL)

APPENDIX 3 NUMBER OF CLINIC PHYSICIANS & DENTISTS BY CITY & PREFECTURE
83 —MEMS L UEBEMO: Hils L ong

Hiroshima Nagasaki
Year _ - - —
Prefecture City Prefecture City
Clinic Physicians

1959 2644 822

1960 2725 851 1820 660
1961 2738 895 1867 T04
1962 2857 931 1894 772
1963 2915 981 1848 836
1964 2081 994 1990 B82
1965 3036 1021 2025 907
1966 3065 1050 2027 930
1967 3133 1119 2063 964
1968 3202 1161 2179 1056
1969 3280 1192 2200 1067
1970 3320 1209 2209

Dentists

1959 813 223

1960 815 224 495 133
1961 813 231 499 140
1962 811 230 802 147
1963 829 246 514 160
1964 843 250 511 164
1965 843 250 500 163
1966 8567 263 502 167
1967 891 282 491 164
1968 905 285 502 165
1969 922 300 500 172
1970 954 317 497 173

Source: Hiroshima Prefectural Medical Association; Hiroshima City Medical Association; Hiroshima
Prefecturgl Dental Association; Hiroshima City Dental Association; Nagasaki Prefectural Medical
Association; Nagasaki City Medical Association; Nagasaki Prefectural Dental Association; Nagasaki
Clty Dental Association.
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APPENDIX 4 A-BOMB SURVIVORS POSSESSING ABSMTL HANDBOOKS BY CITY AND PREFECTURE
e84 FERFERBOBBEL: fidls LR

Hiroshima Nagasaki
Year ERRS Fil-d 0
Prefecture City Prefecture City

1957 106952 74610 80626 66882
1958 115931 79400 81828 67636
1959 121087 82476 84033 68707
1960 126544 82831 86455 70390
1961 136468 87752 87919 72355
1962 143949 92796 89762 73460
1963 144622 93608 90893 T4963
1964 146506 93393 91638 TH458
1965 150115 92911 93317 76620
1966 160395 95627 98253 80643
1967 166549 94975 99488 80810
1968 168908 92921 101683 82093
1969 168831 91389 102736 81829
1970 171569 90336 103728 82344
1971 172971 92090 105103 82473
1972 175576 108764 106591 83135
1973 175314 108690 106968 82793

Numbers are totaled at the end of March in each year.

Source: Hiroshima A-Bomb Casually Council

APPENDIX 5 SEASONAL VARIATION OF DENTAL X-RAY EXAMINATIONS, 1870
85 WHEXBEECHTIERE, 1970E
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* Average number of dental films per month is shown as 1.0,
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APPENDIX 6 DENTAL ACTIVITY SURVEY BY TYPE OF INSURANCE PROGRAM, HIROSHIMA AND

NAGASAKI CITIES, OCTOBER 1970
ft5k6 SBRREBRZRAE, HBHH L ORMEH, 19704108

No. of Total Total No. of Exposures
Hospitals Total Total Patients ==
Insurance & Clinics Patients Treatments Radiographed Usual Type Panoramic Type Other
Hiroeshima
Social Health 217 41069 161566 10036 19196 55 69
National Health 221 13665 52411 2985 4815 26 60
Total 438 54734 213977 13021 24011 81 129
Nagasaki
Social Health 131 20757 84277 3579 6357 ] 8
National Health 143 9060 37488 1152 2033
Total 274 29817 121765 4731 B390 8 9
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